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Ҋ כἶᴱἧּשּ‾┘  ₂שּ◌ ╧ở

MSA School Ҋ  ˃ở
SAFȇ╬ ἒ

(♣) OMG / SEMAT ̰Ⱡ ר ҵ̯ Ṫ̓ ─∟
 Ӱּת פ ♬Ṩ ͙ὥ▫ᶷ─∟

₡ / BPMSבֿ⁪┬ җ⇔ בֿ⁪ ӥ↕ג
╪ӥ Л↕ג Ẅ (MSA, DDD) ˆ╥

MSA₮ SWᶛҨᵠ Facebook ͎ᴹ ⇔₅
(www.facebook.com/groups/cloudswmoding)

ḓ↑שּ‾┘  דἶᴱἧּכ ╧ở

MSA School Ҋ  ˃ở
Å  MSA App. Engineering ͙‰̓♬

Å  ἝꜙỢ╪Ḳҍ ̪ /AI ̑ ̓ ˻▐̪ὡ
Å ̰ ἵ ≢‡͙ὥֿב  ♣ᶷˆỢ
Å ó21 : SK MSA App. Engineering ̓♬
Å ô21. 06 : KT Microservice ֹוᶴ♣ ̓♬
Å ô20. 09 : Doosan Microservices ̪┴
Å ô19. 09 : KOSTA Microservices ̪┴
Å ó19. 02 : LG CNS ╪ḿ ᾅ Ḓ ̪┴

┤Ἐ⁵ Ӣᵚ ᴘ→ Ҋ ╧ở

MSA School Ҋ  ˃ở
Å  ӥᵝ ᴛ↕ ҍ ╪Ợ

Å  ̰ἵ ≢‡͙ὥֿב  BAPF

ᴀ, ̪┴̓♬─∟  ḓ ♣ᶷˆỢ
Å ô18. 10 : ∟₡∟͒ᴛḶ Ӱּת  ◑

Å ô18. 04 : TTA Ợᶹ╬ С Ṋ͙ὥ─∟  Ợᶹ╬
С ╔ Ἄẋᾅ ᴛⱡ ͎ᴹ (SPG11) Ṩ╥◑

Å ô17. 03 : ʺ ҍ ̪ ˻▐̪ὡ

Tutors



About Us

2800ᶕ DDD Ṧ͋ᴶ ↔₂

8390ᶕ CNA ̧├
Ѹṧ‎ MSA ᴘ ╧  

Ἇ

MSA ṧἊ/̬ ♆ᶴ Ҳ̬



Learning Path to Cloud Native

Source: Kubernetes Patterns



Seminar Schedule

DDD/Clean 
Architecture

ω ׇ→Ӣ И╧ ẁ ῳ
ω Ҳᶆ╩ דҲ Ἇ˾╢ ╧
ω ̎ ̎ ἉẈᾂ ̬ ╖ ⌐  ἉẈᾂ ṧ  ⅔ᴓ
ω כ ᴃ▄− ᵎ ͖Ḗ  CNA Ӣ ỵἘ

Microservices
̯

ω ᵛῷ Ἓ⅝אַ ╥
ω ♣▫♬Ṩ ᴆ▐√ ᵑ ͙ ḙ  ᵛῷ ╥ ᾒ̯
ω Request/Response ⁷ҿ̓ Event Driven ⁷ҿ (₡ ᾅ ᴆ╪Ἢ̓ ᴆ₡͎ג )
ω MSA╥ ᾅ / ︣/API ʊ Ἄ

Kubernetes
Patterns

ω ḲЛ ᾅ Ḥ  ▫ҿ  /  ⇔₅ / ẇ ώױ   ▫ҿ
ω ╪Ў   ᵙ ╪Ἢ╥ Ợ╪︣
ω ╪Ў ͙ ḙ╥ ṒΌ ╪ώ /  DevSecOps
ωἌẋᾅ ᶉή₮ ₪♇ḲẎᵙ

Day 1

4/29

Day 2

5/14

Day 3

6/4



Cloud Native Apps.

API GATEWAY

1. ︠ ‹Ћ╧ ╢ר˼ Ѹ.
2. ᾍ †„₫ ᴃ▄− ᵎ ╧↑ ⁭ ̬ Ѹ.
3. џᾄ  ˷ ̬Ɑ╢ ᵞ╧ ᴘ ἉẈᾂᴘ ̬Ἐ Ѹ.

4. API ᵑ  Ữ  ⁷ҿ╙ ѻ.
5. Ữ ʺ ▓Ѥ Ἄẋᾅ₮ Ữ ʺ ′Ѥ Ἄẋᵑ  ˶  
Ṫᵙ ̕ᵙ ѻ.
6. ἌḲ₮ OS ╥ⱵἛ╙ Ṫᵙ ѻ.
7. ἢ Ἄẋᾅ, ◑Ἓ╙ ʺֿג ב↕ӥ ╬ Ḥ ⁄ג
ѻ.

8.  ▫▀ ҥẄ₪ᾅ ᴛἝᾅᵑ ⁴ ̕ᵙ ѻ.
װ↔ .9 ◑╥ ▫ҿ
10. ♬╥ӈ ♬  ͙ḙ╥ ᵙἵᾅ ҉

https://thenewstack.io/10-key-attributes-of-cloud-native-applications/

Kubernetes

https://thenewstack.io/10-key-attributes-of-cloud-native-applications/


DDD Patterns
(♣̒ ѮᾂכẈּ) ץ♆ ♆ὢ (̬  ̒♣)

̬
ḕ⇔Ӱӥ ᾅ

‡ҵᶉ╬

 ḓ ▀ḙ ∟תּ
ҵᶉ╬

‡͎ᵙ˞

⁪

ḧᵆ
₡Ẅⱡ

ҵᶉ╬
╪ḿ

ᵲӥ (ῠ͙) ᵙᾎ

┬ẋ ᾅ
תּ̈́צ

ᵙ תּ ᵙ

ᵾ Ҳᶆ╩ ṧ /  (ᵞ╧ ᴘἉẈᾂ)

ѻ⌐ Ҳᶆ╩╢ ̬

‡͎ᵙ˞  ᴴ

̬

▄͙ ᶛҨ
(CQRS)

ᵛῷ
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ẙ ῾ᾈȫ ᶑ₁ ╣ɷ ʆֲ  ́ᾈӮ
ῶ╣ϕ ʄ₲

Initial software incarnation fast to produce

ᶕᴪ Ụ  / ͐ς ɹѤ

It works but no one knows how. 
Change is risky and difficult to complete. 

Where technical complexity exists the best 
developers will spend time there and not in 

problem domain
Source: Anatomy of DDD, Scott Millette



DDD Part 1 ςMultiple Domain Approach
IMPLEMENT A 
BOUNDED CONTEXT 
TO PROTECT A
DOMAIN MODEL

Å ҵᶉ╬ ᶛҨ╥ ▀̕Ἓ╙ ═
♠╖ᴛ ┬ּת ͙ ─ ἌѤ ѻ
ᵐ ḕ⇔Ӱӥ ᾅ ג ₮
╪… ө⁄ Ἄẋᾅᵑ Я
⁴ ⁷ҿ ᶔἌҵ ḕ⇔Ӱӥ 
ᾅ ʺ ╬ ╪ҥ ₮ג ᾅ
‡ ͎ᵙ̆ ‡Ԑ ˿↕ UI ͥ

ҵ ᾁתּ  ὡ ▓ҵᴜ 
Ѥ ˦╪ ꜜѻ. 

Å ╪Ѥ ѻᵐ ₅⁵╥ ṓ◌ҵᵑ 
♬ᾎ ᶔἌҵ Ữ ⁷ҿӇ

Ѥ ַא⅝  ⁵ ╙ ѻ.

Å E.g. ♣▫͙͙╥ ͋˶ ӈ ḙ
ҵ , ▫ҿ ╥ ̪  ʺѫ  
Ṩ
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ᾎʼ╪ ʾὡᴜ ᶛҨ╘ ▀̕Ἓ̓ ᶘ Ἓ╙ ▌‡ʺ̆ ṓ◌ҵʺ ּשʺ ѻ. 
ѻὡ╥ ╪ ▀╙ ᶔἌ …‡Ѥ ᶛ ױ╪ .ѻבֿ ◌ᶔ, ̆ ṓג↕˿   ᶛҨ╘ ♬  
ᵱד⁄Ἄ Ṫᶘ ˭ ╪ Ӊ ὡ ▓Ѥ ᶘ  ᶛҨ╬ Bounded Context ᴛ Ṫᵙ  ⅝ʺ ▓ѻ. 
ױ╪  ḕ⇔Ӱӥ ᾅ ᴛ ᶛҨө╙ ˶ᵙ ̆ ♥⁷ ᶣ תּ  ἵ ≢‡Ѥ  ֿב  Ң
‡ᵙ(Big Ball Of Mud)Ř╥ ╪ Ӈ‡Ḳᵙ̆ ᵣѻ.

ᶑ₁ ɷ  ᴌЙ‛ ᵓΎѡ
і Ợ ( ₲й גӃ)
њӻ ♃Ƚӂ

Source: Anatomy of DDD, Scott Millette



†„╢ ᶘ Ἐ̐ ̄ Ḙ■ лṥ ╢ ̒ ˾

SW CONSTRUCTION

Project

Architecture

Developer

Size of domain model
(problem space)

complexity
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Цת‹ ⌠Ц Ṻɲϕ ẙ ῾ᾈ‭ ᶑ₁ẁ
‛ ʆֲ ϕ €Ә₫‹ Цʠ⁪ϢϬ

Å Domain -Driven Design ╘ ṓ◌  ᶷⱠ ₅⁵⁄ ҍ  
…‡╪▫ ҵᶉ╬ ַאᾔ╥ ἵ ≢‡ Ӱ▫╬ ♪͐ḹ. 

Å ⁄ᵚ⁄ḙᾅ╥ ♇Ἄ╬ ŗDomain-driven Design: ἵ
≢‡╥ ṓ◌Ἓ ̕ᵙ ͙Ř⁄Ἄ …͕ӈ ↔‡. 

Å ╪ ἵ ≢‡ᵑ ♇▬ ⁄ ▓‡ ͙ὥ♠, ẋּנѱᾅ 
♠ ṓ◌Ἓ╙ ̕ᵙ ⁴ ẋּנѱᾅᵑ Ἓ̑ᾎ ͙ ─  
ᾔ♠╬ ̓ ∟ , ͎ᵙ̆ ᾒ ḹ╖ᴛ ̯Ἓӊ.

Source: Anatomy of DDD, Scott Millette



Ubiquitous Language
(Ҳᶆ╩ †„)

Bounded Context
( ♬ӈ ᵱד)



ᶘЯᵖᾂ:  One Size Fits All

ᶷ‰ᶴ₅⁵ל

ᶴד
Å ừ ῳ╧ӭ
Å Ὕר

̃ˊ˷♫

ḤἾ‰ᶴ₅⁵

ḡἻ˝
Å ἲד
Å ở╢ד

ḡἻ╧ᴌדἲ

ḡ ѻ⌐

ᶴד
Å ừ ῳ╧ӭ
Å Ὕר
Å ḡἻ דἲ
Å ḡἻ ד╢ở

Generalize
Normalize

Generalize
Normalize



DDD/MSA:  ᵾ  ᶘҥ

Order
(core domain)

Delivery
(supporting sub domain)

Order
Å productid
Å qty

CustomerPay

Delivery
Å orderId
Å address
Å cautions

CustomerAddress

Ѹᵍ ἉẁҲᶆ╩╖ В„ ╪Ḗ !ᵞׇ קּ 



Ό - ᴁἪ

DDD/MSA:  ừ╧  ᶘҥʹ╢ ᷈Ѯ ╧ἧ

Order
(core domain)

Delivery
(supporting sub domain)

Order
Å productid
Å qty

CustomerPay

Delivery
Å orderId
Å address
Å cautions

CustomerAddress



Comparison of Total Communication Cost

ÅGeneralization and Normalization 
of single language

Å Translators between multiple 

language

Å Anti -corruption between 

Multiple languages



Request / Response ͖Ḗ ⁴Ҽ (RPC)

Order
(client)

Delivery
(server)

Order
Å productid
Å qty

CustomerPay

Delivery
Å orderId
Å address
Å cautions

CustomerAddress

X X



Pub / Sub ͖ Ḗ ᾍ Ą Eventual Consistency

Order
(publisher)

Delivery
(subscriber)

Order
Å productid
Å qty

CustomerPay Delivery
Å orderId
Å address
Å cautions

CustomerAddress

<<Event>>

OrderPlaced

ᶆᾋ︠ ס
(e.g. Kafka)

<<Event>>

OrderPlaced



„ԍ ̒ ♣╓ᴘ BC ᵎ  ˌ x ╩ʷ?

Ɑּר ̒♣
Ҳᶆ╩ 
̒♣

╩ ♣̒ ἧ/ἘѨ◑ם♣̒ ׇ

▫ Ἓ 
̕ᵙ Ѥ ⱳֹו╪ 
ѻᵎᶔ Ṫᵙ

Ą ≢‡╥ ḹ

Ἢ ᶛ◔נ ╪ 
ѻᵐ

Ą ACID or Eventual 
Consistency?

14  ╪Ͽ/╪Ữ נ
◔Ἢ?

͙ὥ ῷ ʺ Ữ╪  
ᶛӢ

Ą ҥ╪ ḽ╪ᾅ, פ , …‡ʺ Ữ
╪

ᵋἲϫ
̒♣

‰ᶴ ♣ᶷἛ̓ ַא
⅝ҵ

-- > core/ supporing
KPI

-- > Ḥ Ⱡ–╪ᴝ ͙ל

Ợ↔▫ ̕♩

Ą Ợ↔▫⁄ ҍ  ̕ᾔ, ̑
ˁ

Ą ┬♇ ♇ѱᵵ

ᵞ╧ ᴘ ἉẈᾂ╢ ṧ  ̒♣

ẈּכѮᾂ ̒♣ ͖ὢ ̒♣



Class of sub-domains

Å Core

Å Supportive

Å Generic

Source: Anatomy of DDD, Scott Millette



ᵞ╧ ᴘἉẈᾂʹ╢Ἁ⁵̐⁮ ̒˾

1ὠ⌐ : Core Domain

Å Ḳᵜὡ′Ѥ. ╪͙ѫ╪Ⱡ̑ӇּתΏ╖ᶔ Ợʺᵬ Ѥ

₉) ὕ ᶟᾎᾅ ⁄Ἄלᶷ, ᴛ͎ἌẋᾅӮ

2ὠ⌐ : Supporting Domain

Å ͙‰╥ ᾔ˿☺ᴏ╪ῷѳ, ֹ₅⇔♪ו ҵꜜּתᵣỮ ⁄ӻגῷ∕ἵᾗʺѫ

Å ᾎᾅ ᵙἵᾅʺᶛ▫גᶔΩṨἌẋᾅᵑ ẎᴎῠѤ˦╙̆ᴎ ᵣ

₉) ◓̆̕ᵙ, ḤἾ, ∟̕ᵙἌẋᾅӮ

3ὠ⌐ : General Domain

Å SaaS Ӯ╙Ợ↔ Ѥ˭җ♇ᴒ , ͙‰˿☺ᴏ̓Ѥ₰♣ᶴ̕

₉) ˺◓, ẎᵠἌẋᾅӮ

ŗ ʃ″╙ ↕ἐ♠╖ᴛ ͝ ˦╬ʺ? Ř



DDD╢ ˼ ♫♅ ■ ḡṧ ̒ ♣

˿☺♠ 
↕─

ṓ◌ҵ ṉ Ἓ ̯

Core Yes High High In-house

Generic No High Low ̬ᵭ/♅↑

Supporting No Low Low In-house/
ῳ∏ἲᾔ

Source: https://github.com/ddd -crew/ddd -starter-modelling -process



ṧ Ὕכ ς ᶖˉּ͢ק ˉѡ˪ ꜙ ╕˟͢?

AggregateMonolith Core/Supporting Business Capability

җ╪Ữ ˏ ὡ ′
Ѥ.

ŕACID ̋ ‒‡ὡӇר Ѥ

∟▫♠ Ѿ─

᷾ѱ ╪Ἢ╪ ∟
.Ѥתּ

ŕUbiquitous Language 
תּ┬

ẋּנѱᾅ♠ ᶜ
⁄ ӻג Ṫᵙ. 

ŕ Ѿ─ KPI₮ ⁷˺

͙ ꜜ╘ 
- ▫ ♠ ҿ͙Ṩ⁴.

ʼἘ╪ ʺ◑ и╘ ṨṪ╙ 
˿́ᴛ . ᾎ͕ .

̯ ╪ ↔╪ Ѿ─
- ♠בֿ♩ MSA ♣ ╪ ↔╪ Ѿ─

Sub Domain

2~3ˌ 3~10ˌ 10~20ˌ ~100ˌNote: Ἄẋᾅ Ṫ  ˌ
ὡѤ ⱳֹו ͋ᶛ₮ ᶷ
Ⱡ ₅⁵╥ ͙ᵡѻ 
ѻᵎḃᴛ ἒᶘ╙ ─  
₉ᾎᴛᵣ Ṓᾎ͙ ḕח
ѱѻ

Ṫụ ᵙ ẋ↔

ᶛӢ╥ Ợ╪ּנ ( ᵠ)



Ң╧  ╪̒Ἐ ( ἧ) ʃ◑ם ♫!

Å ᵡ╪ ᴛ Ἄẋᾅʺ Ӊ ὡ ▓Ѥ ʺ◑ ▬╘ ∟▫♠ 

Ѿ─╥ ⁪  ᶶ╛ (җ ╪Ữ ᶣ ˌ)

Å = ACID ᶛҨ(All or Nothing) ▀̕Ἓ╙ ‚Ṓ  ὡ 

′Ѥ ╥ Ợ╪ּנ

Å = ‡͎ᵙ˞ ᵑ Ḻ‡ϱ ҥ╪  ▀ Ἓ╘ ⸗ 

 ᵭ ↔ ♠ ѱᾅנҵ ӈѻѤ ẋּאָ

Å = ‡͎ᵙ˞ ᵑ Ḻ‡ϱ Ѿ─╥ ⁷ҿ╘ ẋҿ͙ᴛ 

ᵙ ⁴ Ἓѫ╙ и ˳ѻѤ ╥ҵ

ἶᴱἧ: „͋ᵖ˛  (Aggregate ) ̐ ˷̭╢ ╪ Ἐ (Eventual Consistency)



„͋ᵖ˛  Ҳ  ͈ : ṩṆᾌ

͋ ὠʹ› ╪ ‎ ѡ ♩ṏ╢ ╪̒Ἐ

₆) Ḣᴘ͋₫ ₭ᴫӄ‰Ѹᶑ ϳ╕ ᾂ ѡ „‮
‎ Ѹ.
     



Aggregate Ҳ  ₆ᾋ ς דᶴ/ ╩  ᾋᾂ



Aggregate Ҳ  ₆ᾋ ς דᶴ/ ╩  ♅ᵛ ᾋᾂ  

נּ┬ ╪ᾅ Ѿ─⁄ ̕⁴ӈ ᶛӧ ╪ẇ╙ Aggregate ᴛ ᶶѤ ˿↕

̃ˊ█◌›Ἁ ỵʸ ṏׇ, ḡʷ ̃ Ң, ╩  ♅ᵛ› ᶴ
♫ʷ ỵ˲ דᶴ╧ ᴛḢӅѸ. …ᵞϫ ᾅ  ╪╩ʷ!

╬  ♠ᵞ ᾎᾅ ╥ ᴛֹו⁄ ₡ᵆʺ ▓╙ ˿↕ ל
ᶷ ▫ ʺ ╪ᴴ‡ּתּת ᶣ



Aggregate Ҳ  ₆ᾋ ς דᶴ/ ╩  ♅ᵛ ᾋᾂ  

ẞ̐ →┘ᵎ ᵼ̃ ᾕ‰ѡҢ, →┘ʷ шאӃѸᶑ ᶙ╧ 

ᶆ╩Ѹ. …ᵞϫ ᾅ  ╪╩ʷ!

ᶛӧ ╪ẇ╙ Ϯ╥ ‡͎ᵙ˞ ᴛ ♬╥  ˿↕

♣ ▀ ╪ᶷ Ͽ⁵ל ̓ ᶷ͔ל  ╛Ώ תּ
ṓ ░ᴏʺѫאַ ╘ דᶷ Ͽ⁵ ▀Ṩʺ ыל
(1 Submit = 1 Aggregate Operation)



Aggregate Ҳ  ₆ᾋ ς דᶴ/ ╩  ♅ᵛ ᾋᾂ  

ḛụ

ὡᴒ ACID TX̋  ⅝  ἵ ╥ Entity ( ╪ẇ) ᶶ╛ ŕ
Point Ѥ  ᵙ Ӈ‡ҵ ̝ ῷ (Eventual 
Consistency)

Ṭṉᾏ (לᶷ ˞ᶷϿ⁵ ụ╘ ˉῷ‒ ѻ) ╥ Ḹ─ᵣ╙ ‡͎ᵙל ̓װ ᴛ ◌╘ ˿↕



Event Storming : DDD Ἇ˾ᵎί˪ ѡḟḶ

vs

♣ ♠ ṪἍ/ἒ́ (UML, ERD) ╪ḿ  ᾅ Ḓ &  DDD

Å ╧Ḽ ᾂ ḏ╕ ᾎᾅ ⁄Ἄ ḛỸ Ѥ ╧Ḽ ᵎ ׂשᾑ (Event-First) ╓ᴘ ṪἍ Ѥ ͙ḹ╖ᴛ  Non-blocking, Event-driven 

 MSA ͖Ḗ ᾋᾂ ╖ ṧἊ›Ἁ ˉḘּ͢ק ⅔  Ҳᶆ╩› Ҋ  √ ˪ ẓᵍ ╧ ᵎ Ҳᶘ Ѥҥ ┬ᵙ ѻ. 

Å ͙Ⱶ╥ ┬ּנ ╪ᾅϮ מᾅ ѻ╪‡͎מḒ Ḣᾏ̓ ѻᵎ˭ Ṋѻᵐ ở♆ ᴍӅ ּקᾌ̐ Ҳ̬ שּ  ╧‮  Ὕ ▐Ѹ. 

Å בֿ ̓♬╘ ⁴▫ √ Ὕ Ḣᾏ╥ Ḣḹᴝ╖ᴛ ˺̓Ѥ ᾂ  Ь ᵎ ṅ› Ṱ  ˣ╓ᴘ ˷̐ʷ ϳ╓ᶏ, ₓקּםỮ ᾂ  Ь Ӧ

╢ ⁴˷ᴘ ẈּכѮᾂ ᴘἚᾂʷ Ҳ Ӈᶒ ╪ө╙ ╪  BPMN̓ UML Ӯ╖ᴛ ♬◓ ⁴ ♣  ὡ ▓ѻ.



Levels of Event Storming



Event Storming : Prepare

Å ᶛӧ ḓ ᴛἝᾅ, UI, DB, ῷ
ᵑ פֿ▐ ҉ 2ᶘ ╪Ữ

̯Ἓ
Å ╪ḿ ᾅ Ḓ ♣ᶷʺ ᾒᵙ ╪

ʺ ͙⁄Ѥ ⅝  ὡ ▓╛

Å ꜙ╪ ᾎ ḓ ꜙ╪ ᾎ ᵑ
ױ⁴ ◑ ṳ▀ ὡ ▓Ѥ Ṫ Ṉ
╪ ▓Ѥ Д╘ ̑ʼ

Å ױ⁴ ꜙᵆ╥ ựͩ ᾅ , ˤ╘
ự , ˤ╘ự or הự ╪

Å ἌἌ Ѥ Ḣᾏ╖ᴛ ╥▫ ⅝
′╛.

ᾏᵖ ╧  (₧ἥЏ)



Ḙỵ  ởᾏ, ˷̐, Output

ҵᶉ╬ ♣ᶷʺʺ ♬╥
╪ḿ ẇᵙᾗ

Command

(Sky Blue)

╢ở˷♩, Input, API, UI  ḯ

◓ ╖ᴛ ▬Ἓ,
ҿ, ˺♬ Ӯ╥ ˃ө⁄ ҍ

UI ╘ API

Comment

Or

Question

(Purple)

╢˵ ֛ѡ ᶴוֹ

͙♠╬ Л↔ ░ᴏ, 
₉ ӇѤ Risk

Policy
(Lilac)

♩ , Ḗ╛(Reaction)

Domain

Event

(Orange)
┬♇ ╬ ╪ᾅᵑ ҥ╪ ᵑ
ἵẋ ̆ ᶘᴖ╙ ᾒ ⁴ ᾎᾅ
̓ Ữ ▬↔

Aggregate

(Yellow)

Read

Model

(Green)

External

System

(Pink)

ẋּנѱᾅ ᴛֹו ᵙ╥ ҵᶉ╬ ˍ
Ң‡ᵙ. Ἄᴛ ⁷˺ӈ Ϯ ╪Ữ╥
⁪ ḓ value objects╥ ︡

Definition

─₮ ˺♬╙ ͙ ─ ⁴
┬♇ʺ ̆ Ѥ ҥ╪ , ҥ╪ ᴛ
ⱡἪ╪ ⅝ : CQRS Ӯ╖ᴛ ὡ︡

Type of stickers

╪ḿ ⁄ ҍ ḙ╞
(ἌẄᾅ (Ẅ╪ג
ẋּנѱᾅ ᴷ בֿ⁪ Ӯ

♩╢

ҵᶉ╬⁄ ҍ ↔‡ Ӯ╥
ἒᶘ,͙ ὥ

╢ở˷♩› ⅔  ■ᴫ, View, UI

ở↑■, ᵋἲϫ, ᾂ ╧ Ҕ

̬  ҟ„ᵖ, ᾋᾂ , ᶘӟ

№ṥ ᾋᾂ

ᾎᾅ ╙  ᾎ (REST)

Actor



core supporting

Delivery

Delivery

Start

Customer

Delivery
Start

Order

Delivery

Started

Examples

order

Product

Search

Order

Placed



Firstly, Event Discovery

Å ₡ᴈּל)ת ự) ᾅ Ợ↔

Å ʻҵᶉ╬♣ᶷʺө╪ ˌṊҵᶉ╬╪ḿ ᶜᴜ▬Ἓ

Å ╪ḿ Ѥҵᶉ╬♣ᶷʺ₮ẋּנѱᾅ́̕▫Ἄᴛ╪ ὡ▓Ѥ╥Ḉ▓ѤḢᾏ(┬ẋ ᾅ 
ᴛ╖(תּ̈́צ ̆ҿỢ╥̓˞ (p.p.)╖ᴛ ѻ.

Å ᾎ▬ḓꜙᴮ╪ḿ ᵑᾏṊ ̆ᾅ ᵑṳ▀Ṉ╥ᾎ▬̓ϥ╥ Ḥ⁄╬ג▐

Å ╪ḿ ᵑ ᵎἵϮ₮̕ᴐᾎ ѤḢḹ⁄ҍ б╥

Å ṓӈ╪ḿאַ ᵑḛ˸ ᶔַאṓӈ╪ḿ ᵑṈ⁄ἌⱠ˞

Å ṬṪᶘ ˿↕ѻᵐựỮ╥ᾅ ᶉᶛᵑỢ↔ ╙˸╥ᶷ╪Ϯפ⁴ֿ ʺ(ẙʼự ᾅ )

Å ╪ḿ ⁄ҍ ἌҿỢᵑ̓˞ᾎⱠᴛ░ᴏ ̆ѻᵐ╪ḿ ₮ᶘ ˭̯ṪӇѤ↔‡ᵑỢ↔

PO ʷ דҲ
(‭ᶱ♆ᶴʷ)

Account

Created

Payment

Details

Confirmed

Email 

Sent



ŗWhenever anew user account is created we will se
nd her an acknowledgement by email. Ř

Command, Policy, ActorҲ

Å ѥự or ד▀גự╥ᾅ Ợ↔

Å PolicyѤ╪ḿ ʺḛỸ ḛỸ Ѥ
ḙ╞ бᵙ (Input)

Å PolicyѤ˺̓ᴛἌ Event ᵑ ᵙ˞ 

 ὡ ▓̆, ѻᵐ Commandᵑ
 ὡҵ ▓╛

Å PolicyѤᾎᾅ ⁄ ╥ ⁴ ▫ҿ Ӊ
ὡ▓ѻ.

Account

Created

Payment

Details

Confirmed

Email 

Sent

Send 
Email

Confirm
Payment
Details

PO + UI/UX ʷ דҲ
(‭ᶱ♆ᶴʷ)

Å Command ѤỢ↔▫╥ ╥Ợ˺♬⁄ 
╥ ⁴ (UI) ˺̓╪ḿ ⁄ ╪ᵎ˭ 

Ѥ Input  
Å Command Ѥ ‡Ԏ  

Ữ ╥ ṉ ᵑ ▀╖ Ѥ Ἄẋᾅ*

Account

CreationFailed

Create Accoun
t

Customer

* Command גѤ ↔‡Ѥ CQRS ⁄Ἄ ┬מ ╖ᶒ, ῠ͙Ἄẋᾅ
╬ Command ₮ ▄͙ ─╬ QueryѤ ̯Ṫӊ.



Å ˉ╘ EntityᵑỢ↔ Ѥ⁷̕▓Ѥҵᶉ╬
╪ḿ ө╥︡

Å ̕ᴐҥ╪ (Entity ḓ value objects)Ỏᵣ
ῷѱג ҉ Aggregates╥ Life Cycle⁄
╥ ⁷˺ӈ▬‰(Command)╖ᴛ ̯Ἓ

Å Яהựᾅ Ợ↔

Aggregate Ҳ

Account

Create Accoun
t

Update
Account

Delete Accoun
t

Account
Created

Account Upda
ted

Account Delet
ed

ῳ /ˉḘ■/DBA 
Ҳד

Inputs Outputs

ҵᶉ╬ ╪ḿ ʺ ḛỸ Ѥ ҥѤ, ‡Ԏ ҵᶉ╬ ˍ ╥
ṉ ʺ ḛỸ ͙ ԅᶷ╪ѻ.  
Ϯ╥ ACID נ◔Ἢ⁄ ᶶ⁴ ṉ Ӈ‡‒ ˍ ╥

ᶶ╛╙ ҵ ̆, ͎˦ө╙ ᵲӥ, ╪ḿ ₮ Ζ ᶶѤ
ѻ. 



Account

Bounded Contexts Ҳ
Å Bounded Context Ѥҿ▀ ᶷᵱ╖ᴛ ═♠╖
ᴛ‰ᶴ↔‡ (ҵᶉ╬ ᾅ)ᵑמ Ợ↔ ὡ▓Ѥ
Ḹ─ᵑֽ ѻ.

Å Ϯ╥ BC Ѥ Ϯ╪Ữ╥‡͎ᵙ˭▒╙ ∟ἵᴛ
̯ἛӉὡ▓ѻ. 

Å ‡͎ᵙ˭▒╘ ACID נ◔ἪḸ─╪͙ҵ ͙
ԅᶷ⁄╪ᵑҗ ˌἌ BC ᵑ̯Ἓ ὡѤ′ѻ

Å BCᵑ Microservice ̯ἛѾ─ᴛ♬ ˭Ӈᶔ╪
ᵑ҅҉ Ͽ╥ ᷾ѱ ╪Ἢ╪ ═ ӈѻ.

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

Ѥ Ḣᾏ╘ תּʺױ⁴ ╪ר͙
▓ѻ

- Domain Boundary
- Transaction Boundary
- Technical Stack
ŏ

Payment

Account
Created

Ѹˆ╧

Marketing

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


˝˃ṏ ̎ѻ

Single ,
Canonical Model 

› Ҋ  Ьᴌ

* Ṇ ╢ ἳҲ ♄



ṧ Ҳᴘ ṧᵖ Ą 2~3̄⅔שׂ ╩Ҳᶆ  :ץ♆   ḅѮἉẈᾂ

‡ҵᶉ╬

Å ᾑ♅╧̃ ◌ › ᵖ  ₂⁮
Å Ҋ̃ˊ ♥♣╢ ‭ᶱ ₂⁮
Å ●╕ Ṇ˼╧ϫ ḡ ʷ ⅔  ₂⁮

Å ╪ṥ ở↑■› ♩Ӆ
Å ửᴝ˪ ּשӄѡ ᾋḵ♅╩ ₂⁮
Å ḡ ⁮Ὸ╕ ₂ קּ● ʷ͖ד

Note: ṕ ₉ᾎѤ DDD ♠↔Ḣḹ╙ ἒᶘ ͙ ─  ₉ᾎ▀ Ỏ╪ᶒ, ỮἝ  Ṫ  
Ϯ Ữ╪ר♣ ╥͙̕ ╘ר♣ ⁄ ӻג ỮἝ  ṪἍ  ♠↔Ӈ‡‒ ѱѻ



ṧ Ἁẁ Ҳᶆ╩╓ᴘ ṧᵖ  :ץ♆ 

Å ‭ᶱ ₂⁮╢ ♆ᶴἘ╓ᴘ ṧᵖ
Å Ң╧  ̬Ɑᵎ ╪Ḗ / כ ╘Ὸ קּ 
      ( ҆ ₂⁮╢ Ҳᶆ╩ ᶘҥ╖ Ⱳׂש)

Canonical Model



ṧ Ɑᴘ ṧ̬רⱭּ :ץ♆ 

 =  Ҳᶆ╩ ♆ᶴἘ =  Ἁẁ Ҳᶆ╩ 
=  ᵞ╧ ᴘ ἉẈᾂ Å ╢ ■ Ἐ̐ Ҽ͖ṥ⁭ ∙

Å  KPI̫  Ѹᵍ ˼→
Å ╢ ̒ᾑ▐ѡ ╧Ḽ ᶙד ‹ ⁭ Ἁᴘ Pub/Sub╓ᴘ ⁴Ҽ



CNA ̬  ᶑ╢ כ ᴃ▄−

Å ѻ‚  ⱠЛᵚ ҵᶉ╬ 

Ἄẋᾅө╥ ↔
(ᴛ͎╬, ˭ᾎ , ▫ᴮ
ᾒ, ▀♬̕ᵙ, ṒΌ Ӯ)

Å Hexagonal / Clean Arc

hitecture ♠↔ ͙ ꜜ
╘ ̯ⱳ

Å RESTful API ּת∟
(Spring Data Rest 

↔) 

Å ͙Ⱶ JSP/JSTL Ą ˿
 UI Frameworks װ

(React/Vue)

CNA ♅↑ ↑ ₂⁮: 



−▄ᴃ כ Ὕởכ ↑♅  ‏⅔ 

ᴆ╪‡ӥ 

ῷ

Clean Arch. ּת

(Active Record ╪Ữ)

ᴆ╪‡ ̯Ṫ╙ ─  ⁵  

ᵡ (Annotation ͙ḙ)

◓Ợ↔

Ἄẋᾅ Ữ─ מᾅ ♠↔

EgovAbstractServiceImpl

iBatisỢ↔ᾎ רὡỢ

(Repository ᾎ ḓ ͙ )

͙  

ᴆ▐√  ϿṨ ӥ╥ 

▐╥ ṉ˿ ּ͔ת

פ  ╥▐ ╥ᶘתּ 

Ợ↔ ּ͔ת

 ╬ UI(MVVM,RIA) װ˿

˿↕ RESTful ̾ ̆



Microservice Implementation Pattern (1)

ẈּכѮᾂ
ᴘּר

DAO

Domain Eve
nt

Repository

interface

Inbound adapter

Inbound adapter

Outbound port

Outbound port

Database

Outbound adapter

Ҳᶆ╩₂⁮

ṧᵖ

͖ὢ♅̬ ₂⁮

Message 

broker

Message

consumer

Message

producer

Some

Controller

class

Foo

service

Create your service to be independent of 
either UI or database  and to provide adapt
ers for different input/output sources such a
s GUI, DB, test harness, RESTful resource, etc
.

Implement the publish -and-subscribe mes
saging pattern: As events arrive at a port, a
n adapter (a.k.a. service agent) converts it in
to a procedure call or message and passes i
t to the application. When the application h
as something to publish, it does it through 
a port to an adapter, which creates the appr
opriate signals needed by the receiver.

https://alistair.cockburn.us/Hexagonal+architecture

Å Hexagonal Architecture

https://alistair.cockburn.us/Hexagonal+architecture


DOMAIN MODEL

ḇ∙ ᵖ

Applying Hexagonal Architecture

Ḋ∟ᾐ

Ḋ∟╪
ḛỸ

Ḋ∟
* ♪ὡḴ

ḇ∙

Message 
broker

Ḋ∟╪
ḛỸ

Repository
interface

ΩṨ ҵᶉ╬╪ḿ

ҵᶉ╬╪ḿ

Database

Outbound adapter

ᵲӥ

Message
consumer

Message
producer

Ḋ∟ᾐ

DAO

Browser

Controller



e-Gov Framework MSA Easy Template

כ͖↑♅

ự Ӣ

MSA Easy Template

https://maven.egovframe.go.kr/publist/HDD1/public/documents/%5b%EC%B0%B8%EC%A1%B0%5d%ED%91%9C%EC%A4%80%ED%94%84%EB%A0%88%EC%9E%84%EC%9B%8C%ED%81%AC%20%EC%84%B8%EB%B6%80%20%EC%A0%81%EC%9A%A9%EA%B8%B0%EC%A4%80.pdf


Architecture

Single DB (MySQL)

͙
ר
♬
Ṓ

₅
‰

ŏ
Ỹ
ụ

IDC

ᴝ ⁪ӥ +  ḥ⁪ӥ (JSP)

͙
ר
♬
Ṓ

₅
‰

ŏ
Ỹ
ụ

JSP

Kafka

Ṓ♬ר͙
(php)

₅‰
( java)

ŏ
Ỹụ
( java)

API Gateway

MVVM Frontend

Authn
/ Authz

pub
sub

pub
sub

pub
sub

pub
sub

Kubernetes

Separate db
Event driven 
Run on Container / Kubernetes



www.msaez.io
github.com/msa-ez/platform

MSA ♆ᶴ Ἇ˾-̬ -↔₂ Ҳ̬

ҵᶉ╬ ᶛҨᵠ

Å╪ḿ  ᾅ Ḓ

ÅἌẄ ҵᶉ╬ ᶛҨ ἒ́

Å ᵟ ♠↔ ӥ ỸἛ

Ѿ─ ᵡ╪ ᴛ

Ἄẋᾅ ̯

Åχ ╪ ᴛ Ἄẋᾅ  ♠↔

Å ᾅ ỸἛ / ᴛֹו ̯

ÅAPI ʊ Ἄ / Mock ỸἛ

ḲЛ ᾅ 

Ḥ

Å̱  ἐ…

Å ╪ ╬ג ̯Ἓ

Å ӥ Ḥ ⇔₅

http://msaez.io/
https://github.com/msa-ez/platform


ᾏᾈ ς MSAezᵎ  ╧↑  ̎ ̎ ἉẈᾂ   ỵἘ
͖Ѩ♅ ⅔̬ở

<Core Domain>

Å ḇ∙ ♥Ὕ
Å ϼ ḇ∙ ּש ừ  ṏ͖
Å ḇ∙ Ἁᵃ ṏ₭ Ḑ ṏ♩ ⅔
Å ḇ∙ ┘ ṇ ᵖ
Å ḇ∙ ┘ ṇ ởᾏ Ɑở
Å ṏừ ᾍ
Å ṏừ ᾑ╢
Å ṏừ (ּ͒ק) ᵖ
Å ᵖ ˷ ̐ ᾍ ֛ ѡ ḇ∙ 

<Supporting Domain>
Å ḇ∙ ṧἊ

<Generic Domain>
Å ♥Ὕ ởᾏ ּק
Å ởקּ̎
Å ■ᴫᾏ
Å ╩Ἁ ᴘ͋צּ╩

Ẉ͖Ѩ♅ ⅔̬ở

◌ ˳ᵖ

Å ḇ∙ ᵖ ἉẈᾂʷ ◌  ᾋ ׇ Ҳ ḇ∙ ♥Ὕѡ ʃ ♫ʷ ‎„‮ 
Ѹ Ą Event-driven, Eventual Consistency

Å ╪ṥ ᾋᾂ ╧ ̐ ♇♅ ӄᶑשׂ  ◌╧ ╧ᴱ„ⱥ‎ Ѹ Ą 
Horizontal Auto Scale

ᴘἚᾂ כὝ
Å ʸ γ ╧ ᴘ ἉẈᾂᵎ ВϫӢѡ ᴘἚᾂѡ ╪̒Ἐ╧ ▐˪ כ
Ὕӄ„‎ Ѹ. (₆: ḇ∙ ᵖ ͖ (Ὕכ 

ἘѨ
Å ḇ∙╩╧ ■ד ḇ∙ ּש  ừ ᵎ Ɑ ҔׇҲ ἘѨ♄ ʷ ‮
„‎ Ѹ. Ą CQRS

Ḓ↔ӭӢ ᾂ
1. ḇ∙ ♥Ὕ
2. ḇ∙┘  1
3. ḇ∙┘  n
4. ṏừ ᵖ
5. ḇ∙ṧἊ
6. ͖



www.msaez.io♥ἳ > φ Ӧ͖ > ╧Ḽ ᾂ ḏ

* ͞  ˾♩╓ᴘ ᴘ͋╩ ⅔



╧Ḽ  Ҳ  ς   , ᴘἚᾂ ᾌṇ



╧Ḽ ᾂ ḏ ᶘҥ ỵἘ
Architecting



Ӣ╢ ỵἘ
Coding



ӢỵἘ > ᵜ
Coding



ʷ
Coding

♫Иᵗ Ҳᶆ╩:
˪ᾋ /╪♩̒ᵖ/ᴘ͋╩



₭ἘӅ   ᵖ ╧ἧ

Kafka

Ḋ∟♪ὡ
( java)

ᵙ┬ 1
( java)

ṪἍ┬ 1
ᵙ┬ 2
( java)

Spring Cloud Gateway

React Frontend

Keycloak

pub
sub

pub
sub

pub
sub

pub
sub

Kubernetes

Coding



: Ѹ‗  ᴚ ‾Ӣ ּק∙
Vue3+Vuetify+LLMReact


