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e M SWIHEERE 2| X /6 A (Level 1) N S
e o WYsY A5 UiY D2|HS(Level 2 + Level 3) &

JAVA, C/C++/C#, 3Tier loT, Node js. 22}2C, 9H|°|E|/Al EOF

[EOFE 28 W T2U 8]

ZFH Ll n= g AIZKH)
Front-End = 1. Fromt-End Programming HTML, CSS, Javascript | 48
k3 20279 AR o278 7= Y 40
E 3. Fundamental Java Programming Java | 80
= : ZYFIX| & B2 T2 12
Back-End = 4. Back-End Programming NECER ERET a0
= 5. Spring Framework Spring | 104
= 6. ORM Framework JPA/Hibernate b6
= 7. DBMS SQL Programming SOQL, MySQL 40
Database —
= 8. DataBase 283 GOS0 A 24 2 75 40
= 9. Build & Test OS2A 0T HAE =8 24
Tools / Infra = 10. E4Ea| 9 Hylaey Git/GitHub 24
= 11. Scale—outMH]| 2 & oloet =7t 142 AH|A 7E 24
y £ 12, MSA vs Manolithic 017 5| X MSARE Rige|A OF7[E)% d| 40
SW Engineering - = ;
ES 13, UMLE 0|88t 244 Data Modaling (UML Class Diagram) 40
= MSAZ & § MH|A 24 U ORI
FS MSA Scale-Out MH|AZ HE3t
& H M| A 33
Project z |14 MOAMERSEISWIIM ZENE # AHlA BARE 20 75 L
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PlEns 5z 15, 2EnE OMLEEH, oA 16
Bz 808
ZFH Ll n= g AIZKH)
Front-End = 1. HTML/CSS/Javascript HTML, CSS, Javascript | 56
API = 2. REST Web Services REST 40
k3 3. Software Development Methodology & O0AD | Z2732§9 7|2 O0AD 40
E3 4. Object Oriented Programming 2w g D2 7242 Java | 120
— = &. TCP/IP Network Prograrmming =3 Y YE/YD o2y 40
s 6. Servlet/JSP Serviet/JSP 72
£ 7. Spring Framework(IOC, AO0P,MVC JUnit) | Spring | 80
=3 8. SpringBoot & SpringSecurity Spring Il 96
Database ? 9, Database Modeling & SOQL Programming MySQL i
= HIOEf 0|2 S5 24
- Netfilx Eurska
= 10. Spring Cloud Netfilx 055 Netfilx Ribbon 24
Tools / Infra —
x Netfilx Zuul
= 11. AWS & Google Cloud Platform AWS, Goegle Cloud Platform 32
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SW Engineering E3 12. Analysis and Design 2| 49 Hai| 40
= e R4 HE
E3 Spring Cloud &% 718
=  oiE2IAHI01E s
Project = 13. Final Project EtRE B0 0E2AH01 2 104
£ 3 Build & Test
£ OZ2HE 9
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A 824
ZFH Gl a1 e AIZKH)
Frant-End = 1. Front-End Programming HTML G35, JavaScript 2
= {Query, Bootstrap 64
API = 2. REST 2% Web Services REST 48
= 3. Programming 22 o279 7|x 4R 40
- Java | 56
4. Java Programming
Back-End E‘_E , Jav.la ! i
ES 5. Spring Framework Spring | 96
= 6. Server Programming JDBC, JSP 32
= 7. ORM Framework JPA/Hibernate 48
= 8. Database Modeling Datatbase 7|1% % 283 24
Database -
= 9. DBMS SQL Programming MySQL 40
Tools [ Infra = 10. g@aEe Git/GitHub 32
SW Engineering = 11, @AM B4 9 A Req't Analysis (Use Case, UML Class) 40
= MOOC &&0d 7|4 D2 HE i
= W HE2H|01E g
Project ES 12, MOOC H&0H &8 Project  o1Z2/7 014 7H 160
= Bulld & Test
E3 OZHE YR
EIE = 13, 2ldus MLEESH, A S 16
Ll 824
FH o Al L AIZKH)
£ HTML, CSS, JavaScript 7|5t Front-End 78l | HTML, CSS, JavaScript 56
Rt = React 7|8t Responsive SPA Front—End g E‘Iﬁ::‘iaTlvl?lgsmm' Axios, Hooks, 40
] Java 7%} Object-Criented Programming Java Syntax, Core 120
= Java 1/0, Multithreading
- Java 7|8t /O Y Network Programming - 40
£ TCP/IP Programming
= Collections
= Java 7|8t MetEet fglE Data Structure 40
Back-End = Algorithms
5 Test-First Programming, Refactoring, Test
= Java 2[gt 7|8t BAE =E JHHTDD) Case =&, Unit Test, Functional Test, 16
= Junit, Selenium
= Spring Framework Spring Boot, Spring Data, Spring MVC 80
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= UML Class Diagram, ER Diagram
E3 Database Design fﬂear;:;téc;};;#?ﬁgal Dty Mocel 24
Database E3 MySQL DB Creation
: SQL Programming SQL, My3QL, JDBC 40
= ORM Framework JPA / Hibernate 56
= REST AP &2 REST Web Services 24
AP = Spring Cloud
& REST AP| 7 Netflix Eureka, Netflix Ribbon, Netflix 40
Zuul
E3 Al fUE e Git / GitHub, Jenkins 16
Tools / Infra = AWS gewrfeﬁf:sticc??aggtalk. Containers, 40
SW Engineering Process, Software
SW Engineearing E Software Engineering Requirement Analysis (Data Modeling, 40
Use Case £4), Object Design
= Spring Cloud &% 78
=  otE2IAHI01E s
_ ES Final Project SR E0MH HE2AHOIM 13 112
SW Project - -
£ 3 Build & Test
£ OZ2HE &9
3 RIENE SAAEEY, H2HN S 16
A 808
ZFH 2| u= e AlZHH)
Front-End ES HTML. CSS, JavaScript 78 Front-End 2H8t | HTML, CSS. JavaScript 56
= eI Docker 40
= #AHI0|l4 2HAE0|M Kubernetes 16
Tools [ Infra - ,
3 DO 2 AH|A LS OF2 (2R Inner Architecture 74 45 16
= 00|32 AMH|A QIS O [8F Outer Architecture 74 2% 16
Front-End = React 7| Responsive SPA Front-End 74 Heact.l Typescript, Axios, Hooks i
B Material Ul
] Java 7%} Object-Criented Programming Java Syntax, Core 120
= Java 1/0, Multithreading
- Java 7|8t /O Y Network Programming - 40
£ TCP/IP Programming
= Collections
Back-End = Java 71U Rt 22 QIEE Data Structure 40
= Algorithms
= Test-First Programming, Refactoring,
= Java 78t 7€t BIAE =& ALHTDD) Test Case =5, Unit Test, Functional Test 16
2 JUnit, Selenium
= Spring Framework Spring Boot, Spring Data, Spring MVC 80
= UML Class Diagram, ER Diagram
. = Database Design %e;;g;léc;:;;#gggal Qat-NModsl 5
= MySQL DB Creation
= SQL Programming SQL. MySQL, JDBC 40




= REST AP &2 REST Web Services 24
A = *Spring Cloud
= REST API 3184 *Netflix Eureka, Netflix Ribbon, Netflix 40
Zuul
SW Engineering Process, Software
SW Engineering = Software Engineering Requirament Analysis (Data Modeling, 40
Use Case £4), Object Design
= HR ¢loet e 5HE 25 S laC on AWS 16
Tools / Infra = HY R o|op) Al S XiE S Terraform on AWS 16
= H{Z olmaL 1A C|/CD CI/CD Pipeline on AWS 16
= Spring Cloud &t 78
= ® HS2IAI01E HHESH |
, = Final Project FLRE S0M HELAH M 73 112
SW Project - .
= Build & Test
= OZHE &
= AUHDE SALEEY, HEH S 16
gl 800
ZFH Ll n= g AIZHH)
E3 1. C Programming o279 7|x, CfC++ 120
Back-End =
E 2. Python for Data Process Python 45
_— E3 3. Sensor Device Programming with Arduino | OFS0|: E2, HOEYEH 45
ES 4. 0OS! layer Model Programming A8 o274 72 9 AH 60
Database S 5. Programming with ORM and Dapper Clo|Efsj0|A 48 8 1Z SQLE 45
Tools/Infra = 6. Linux Programming Interface ﬁfﬁgﬁﬂg SZHZITH0], Cf0l~ 105
% 7. Mini Projact) G PIGoRITITNg 15
= Embedded Programming 15
| E':E 8. Mini Project2 Linux Prograrnmmtl;u | 15
Project = Network Communication 15
E3 CPS(Cyber-Phsical System) 0[5} 70
3 9, ADIE |oT 7HYX Z2HE CPSOiA lloT2 &HEShs AfH|A HA517 70
= CPSOM lloT2 SESHs AfH|A 2517 70
ke imk= = 10 2ldus EMEEEY, s 15
il 705
EST e e e AZHH)
Front-End = 1. Web Programming HTML, CSS, Javascript | 78
= 2. Java Programming oz72d 7= Y8 120
et = 3 Egr:rleeiviﬁgramming and Spring JSP&Serviet, Spring Framework 166
Device = 4. pEH|2iI0 S SHES UHICIE AL Linux, 2p=4|2(uo] 1056
Database ? 5. Database SI0IEE10)~ T o
= SQL #8 30
Tools / Infra ES 6. GithubZ S8t T H2| Github 7|2, ME4 7| 30
= ERIAIAE AL 0316l E4517| 45
Project = 7. Final Project EFA| A A 517 75
S ErAIAY Y 8 FHEE7) 45
plbeinis, - B. 2ldug SAAEEY, LN s 16
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= ) HTML, CSS, JavaScript | 75
Front-End 1.Front-End Programming
= |Query 45
= o280l 7|x 2l 15
= 2. Programming Concept Cc 60
ES mini project (Application design) 45
Back-End =
= Node.js. 30
= 3.Back—End Programming JavaScript 1| 45
= Exprass 45
API = 4. Web API REST 15
ES ; MySOL 45
Database — 5.Database Programming : :
ES mini project (MySQL) 45
= APP Inventor Project 75
Project = 6. Node.|s 7|¢t S8 O2HE Web Contents Project 75
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- M2 W2 MOOC 7|¥e| 22 4% DM, 44 % L2MUE ofx|, ZAPH 2943 MOOC Certification 315

< AABYULS DKW 2 F0N BFO| FHO AR 8 MIE 4 UOH, 2| OFf-JT REIZH 300412 2l
5 AR JIEOE AU OJT BES FII0[0] AN 4 UG(LAEHBHY)

FH| Bl =
E/E/D HTML
Z/E/D CSS
Front-End /0 JavaScript
=/1 Bootstrap
E/1 React / Matirial U418 Vue.js / Vuetify)
AP =/ REST
/1 Java
=/ Spring
Back-End /1 JP&/Hibernate
=/1 Security
E JDBC
&/4 SQL
£/ MongoDB
[Database i DB Design
ni Physical DB Tuning
i} DBA
E/F/D Git/GitHub, Jenkins/GitHub &t CI/CD2 DevOps
3 IntelliJ

el

Build{Maven/Gradle)

=/ Web server (apache, nginx, tomcat)
Tools / Infra

=/ TDD{Junit, Mocha)

=/ Docker

=/ Kubernetes

=/ AWS

=/ BPM(BPMN)

Data Modeling (UML Class Diagram)

ol
HleE|lElalElglElelalaBlElE|E

=/ Use Case Analysis

=/ Object Design Patterns
SW Enginearing =/ Refactoring

E/ DE Design

E/ Scrum(Jira)

=/ SOA Design
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SW Business, Digital Transformation, SW Requirement Engineering, Software Architecture, Software

Object Design, Front-End Software Programming, Back-End Software Programming, Software Testing,

Software Project and Configuration Management, Software Quality Management, Software Build and
Deployment, Operating System, Database, Cloud, Big Data, Al, loT, Block Chain

;ﬂ

pIeY)

SW Product Business Management

1.SWHEAIRD] A0 HY: GZTT B[ ZLA D2 HA

IT Service Business Management

2.THHIAAR O] B A JTH | ZUA D2 MA

3.5W HIZHM Bt A=

SW Business | SW as a Service(SaaS) Business Management 4,58a5 MH|AAM| AN HE: HSFE2ED} HIZLA T2 4A

SW Talent Management 5.5W7| 22| QL] FHEFD T2 M A
6. 00X SW T 24|40 X% 2ot 3 St 4T 97

SW Process Managemeant
7.5W HEH

Enterprise Cloud Migration Strategy and Process 8.71Y0 BRE MH|A £ F2E T24|A

Digital Al-Driven Business Transformation Strategy and Process | 9.4l 7|8He] CIX|E M FE D244
Transformation | loT-Driven Business Transformation Strategy and Process | 100107 21812 CX|E HE F2rn D2 4A

System Developmant Methodology for
Al/loT-Driven Digital Transformation

11.A1/0T 7% CIX|E BIELAS| NHDH 479} ALY T2y

SW Requirarment

Designing Digital Business Models

12, H|ZL|A OFF |8H HA B HZUA 2Y

13. SW B[ZUA 2 O

Business Analysis Process and Methodologies

14, 04KH SW RFARE - AT =4

15 8% 24 /I8 - BABOK 3.0 F27/4 45 54

16.5W O [EIE Design—-27-24 00 Design, Architect Design,
Pattern & Refactoring

Engineering 17 HELA D2MA 87 |- 4d 470 DA 282
Business Process Design and Reengineering 18 H|ELA T2 A A | A $F0 o2 A DEE
19.BPMN 7|Bt8] HiEL|A D2 ilA 42
Conceptual Data Madeling 20.40|g 2EE ¥ DEHA
Use Case Analysis and Realization 21, A= AE(Use Case) 243} Object Design
Enterprise Architecture Framework 22719 ITAAS OF 9% 4342
and Methodology 23.5W 017 |ElM & RtAbE
24 SW OF7 |Six] M D2 A 25}
Software Software Architecture Design 25. 48 E90 Design Principles®} Dasign Pattarns
Architecture 26.5aaS 4H

Service-Oriented Architecture & Microservices

27 AH|A X)8F O [S%{9} D[0| I 2 MH|A &7 BT} IHE

28.000|F2MH|A B 44 HEHE

AP| Design

29.AP1 €4

Software Object
Dasign

Object Deign Principles & Patterns

3025 24 (RAE BH) - 42 EZ L DDD (Domain Driven
Design) 4

31245 Mg D=2 dA (Object Design)

Clean Code and Refactoring

32 Refactoring® S8 X% SW A 4

Front-End
Software
Programming

Web framework

33.Vue.js B2 124y 42

34.FirsbaseE 0|Z8 {S24AH|01H 2 EH(Vue.js)

35.React)s

36.ReactJS Hook 22

37 React Native2 DHIE ¥ JH&517|

38 Flutter 2 ' 7| =

39 Nuxt.js D222

40.React Ul BUYYIE 0|25 § TRENLE AH

HTML/CSS/Javascript

41§28 ¥ /WL E 6 BootStrap & [EEH ® Y 7I=(HTML,
CSS, JavaScript)]

42,8 GE2FH|01N Y KEASRE 8 jQuery A7

43 Javascript ECMA 6

44 Svelte.js Y2 HE
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Java

45.Java LI} HLI71H

46.Java 7|89 A0 3

47 ZEEH #H8

48.Java 7[8F Z4HX|EF D2 2491

49.5pring LYY E £88 Back-End L2024

Back-End
Software Java Framework B0.MAE ADYHE MVC AT
PYogrRmming 51.A08 F2ALC 7|t Oj0|22 40|~ 0fS2Ho1 7S
Node.JS 52.Node.js2 Socket.ioS S8 # MH|A 7=
Python B3.MTV Z[¢e| Mo # cHE2|4old [
" 54.GraphQL 7|E2| XM|ch AP Aty g
55.Spring Boot 7{8F REST API 7§32 DAuth2
Tost-Driven Development 56.Java 7912 HIAE F& JH(Test-Driven Development: TDD)
Software 57.Node 7|42 EIAE =& 7Y
Testing 58.JVM 017 | % 0|5HE St Tl AL EofE+E

Performance Testing

59 Jmeter? ScouterZ 0|23t M=HAE

Software Project

Software Project Managemant

B0.OZHE 8 EX| 12|10 Z2-PMBOK 7.0 54 (150 21502:2020
o2HEeda) JH|E, PRINCE2 2017, PMBOK 6.0 2 &)

61.00A% D2HE 22| - A5 F4

. fand _ 62. D2 HME(HE) P 27AME Fo- d& 3
onfiguration = 5
Mansganent I OZHE HAMUZIZ Yo SVN &
Software Configuration Management 64.E7HLE ¢ GitHub U2
B5.SVW HAH S8, W 2 &
Software Quality | _ 66.5wW 23 T2
Management 67.5W ZER olAHM

Software Build
and Deploymeant

68.Jenkins 7|¥t2 CI/CD £ A&

69.A0IE WE2| Ty 2 NE2E 8t 252 4 AT9YE

70.2f5A 7|¥ ATEQ0 e 53 SRS FIEt 254 AT D203

Operating Linine M2 SA TH QEAA QCAIAS D 22
System 7245880 2lsA E2lEHE
73254 AAE RS 98 CLI #E 47
74 2lsA oot gRs Y8 Linux OS5 HE 0/
Relational Data Model and DBEMS Architecture =
75.H0|E{H|0|A HA|
Relational Database Schema Deign
g 76.HOIEHI0]A 222t DH
TIMySQLEY 9 =58t
Relational Database Physical Dasign 78.L{8% DBRY 4T
and Performance Tuning 70.4j0[EH0|A BES Y BT 47
B0.SOL B2 MR
S0L 81.708 SOL 2 47
JDBC 82.50L% JDBC B2
Database
B3.JPA 2821 - Thymeleal 7|PHEIER|H 0| Mo
B4.PA 22 - 115 REST API H&f517|
ORM 85.MyBatisE JPAR HEE]7|

86.MyBatis ML= ArZE}7|

87 .Node.js2 ORM(Sequelize)

B88.JPA / Hibernate 7|¢t2] ORM 7&

Database Administration

89.5(0[Eft|0| A Wyeiar =3

MNoSQL

90.MongoDB 7|%12| WAL i &

91 .NoSQL Z=2T724%
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bl 2|

Cloud

Private Cloud

02.2FAEE 0|@¢ Xal0|dl F2jRE 75 45

93.020|dl F2fRE Y 7R3 H0|E ME 31X 12|

Public Cloud

94 AWS Essential

05.AWS B4 MH|AS ErREt 24 0P (EHE

96.2MMEE 0|28 AWS BRIRE 7hadMH 71 HE IS8

97.AWS B2RE HorH B Y HF HAEE S8 2012

98.GCP 2229 VPNE BESI0] 510|22|E E42E 75

99, Azure DevOpsE 23! laClInfrastructure as code)

100.Azure PortalE EE¢t OITE HES SRE 23 715

Contanerization

101 . Apache Kafka

102.Docker THE|0|L

103.istioZ Q]22l Kubernetes Service Mash

Big Data

Data Analytics

104.R GlojE 24

106.R B HO|E MR U2

106.Python HI0|& =&} 24

107.Python HI0|E| 24 2lo|=2i2| &8

108.Python B4 HI0|E MMz 42

109, Tableau HAHE A2

110.Apache Hive

Big Data Flatform

111,558 0182 ¥E|FA 1239

112.2|E0|E| 5H5 CI0|ERY A2

113.9Gl0|E| 5HF CIO(EIZ 4 B8

114.Apache Spark

115.sparkE SEH HO[E TH2} 22717 0Ja)

Al

Machine Leaming

116.Nympy, Pandas, scikit-learn 2{0|=22{2|8 S5 QIZAls 2@ 227249

117.Python 718 i&l2)d & Hai'd sy &8

118.Kaggle® 0128t H0/E 24 Y A2 HaHd 28 7§

119.010|M Q1B XS

120.UMAH2E FHEHH tif= YoeE 887

121.Python TensorflowZ 0125 2H8iahs9| 015 &2

122.0n-Device M4l2(DE S8t D F53t

123.R 718t Al 2ot 04 2id

124 ME0{R2| 71219 0|59t A&

Deep Learning

125.CNN Best Model 21t Transfer Learning

126.CT imageE S8 HEIT CNN RII121F 03

127 H2id R0 & A GI0IE &2 8y (250 §29 E#R
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133.R 71¢ Hald 88
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C/C++/C#

134 1= £5248 I8 34 DY Y3 2F Y

135.C, C++ 718 A0 EYMNO Saa5 T2 45

Embedded SW

136.YH|CIE A|AE D201 TE HES

137.10T CjH0|2 HIHE K22 A

138.10T Z]¥H ¥ M| D207 42

Raspberry Pi

139, Raspberry Pi 40X Camera, AME MHE S8t Edge Al 719

140.Raspberry 2 O|EE A0IE O|2{ MIE

Aduino

14100501 X HFE 88 718
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Git/GitHub(Z), IntelliJ(Z), Build(Maven/Gradle)(Z), 70
Tools / Infra Web server (apache, nginx, tomcat)(%), Docker(ZE), 30
Kubernetes(&), AWS(E)
BPM(BPMN)(Z), Data Modeling (UML Class Diagram(Z),
SWEnOnoSD | pCe . D5 Dosan®), SeromUroN, SOA “ | &
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A 165 210
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[Associate H|ZL|A 24X w A|BIEIE ¢ TIIA|E] (ZHTHA/ETA)

ZH U= A4 | AZHE)
BIRUA T2 H|AL| 2| 0|5, HZUA T2HA DESO| §HE X
H|IELJA DTZH|A 3| 2 BPMN 7|8 JHEE T2 yA DR2 S e JHEE T2 4 33 60

A YR HA Y A, i TRHA Ry D2NE g,

HIZLA OHE2|A|0|M ZHe T2 M|AC} G0[E A2, UML
Class Diagram 7|2t2| JH4H C|0|H 292!, Class Diagram
I} ER Diagram 7t $1817E] JHEH 0| 292 Al Visual

LA A
HIEHS EOEEA | paradigm 0123 il ClojE| R M, aE dojg ze | 3% | 60
9| =2|& RDB A7|0} gt &lE, Visual Paradigme 0|28t
C|O|E{H|0| A HH| A
H|ZLA A AR MEAH == (Use Case Identification), AF2AH| A|L}2|@ ZHd 33 60
B gl 1§ (Use Case Scenario Analysis).
& 99 180

[refscSiomstS s M * A | TN (HRAY/FTY)

=5 4= Sl | AZHR)
Design Thinking2 St 12 5412 Business Modeling, HIZL|
H|ZLA Dz A F2t ST Enterprise Architecture A7, HIZUA 273 84 33 60

SW @7AH 2M SWOI7 B A, Lean Startupt Agile 7i&.

HIZUA D2 A 2IX|L03 (BPR) WHED IfH, HIZUA B
ZM|A OHIES] Ofol, Bc1F HIZUA T2 HA BHO| IfH, 4%+
H|ZLA T2 AIA M LR HE OXIR H|Z=L AL T2 AA REE A, BPM E3Z2 33 60
YTFMH2t Low-Code 71 S3UF, 221X D=2 M4 REE D= H
EHZ2, 248 22 A BEE 4.

Relational i0|Ef 2%, Dependency Theory2t Normal Forms,
HIZL|A CjojE A Data Warehouse #52 ¢/8 CHAH O|0|E 22D Snowflake 33 60
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HIZLIA O] AR AR S A2 At 78 (Use Case Realization), OfXI2 SW S78M O

5 sl 2M|~ (Agile Business Analysis Process), Business Analysis 33
=7 Capstone Project (Sprint 4%} A|&H), 90
SOAR} 00|32 MH|A SWOI7 |=|&2] Ofall, SOA HAH &A1t IjE, SOA 7|=2| Est, 20
2 IjEI HHE SOA 24 44 4y=
A 152 270

« Al UE 3 QER

A e NZHE)
HIZUADEE T2 MA AA| Cjo|g 2A|, AHRANR 24/718, 2NX|E | T2HE D20y 3y 5 U , 40
o230 CiXtQl IE, SOA/MSA AH HE 3 WH= HE7HEHo| 8H (H7| ZE8)
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[Associate SW O}7|HIE]

o A ETIAIY (A EA)

ZH| 5 2Hs | AIZE)
Procegs Modeling using BPMN 2.0, Data Mogeiing using
. : UML Conceptual-Level Class Diagram, Use Case Analysis
Requirements Engineering and Scenario Writing using Visual Paradigm, Use Case 33
Realization, Domain Modeling and Sequence Diagram 90
Object-Oriented Analysis & | Object-Oriented Analysis & Design Principles, Design 20
Design Patterns
Design Thinking, Persona and Clri?tomgr Journ%v Map,
; ; ; Business Architecture and ArchiMate, SPEM 2.0, RUP
%%Eeggﬁmagfhggg;g&zgng / OpenUP.l Lean Startup, Scrym and SAFe, Extremtf: 33
.DDD Eto Programming: TDD, Refactoring and Cl, Cloud-Native
. Application, CD and DevOps, Domain-Driven Design(DDD): a0
Bounded Context & DDD Process, Refactoring & Clean Code
. Quality Attribute Utility Tree, Attribute-Driven Design (ADD
Software Architecture | 3,0), RUP 4+1 View Model, Design Concepts Catalog, 20
Architecture Analysis & Evaluation, Evolutionary Architecture
A 104 180
Professional SW O}7[HIE _ _
[ IME] » AT EHT|AIG (2R FA)
=a Fe SR | NZHE)
Software Architecture IEEE 1471, SEI Views and Beyond Model, Confluence 20 70
Documentation Software Architecture Documentation (SAD)
Layered Style, Pipe & Filter Style, Batch Sequential Style,
Software Architecture Styles | Repository Style, Publish & Subscribe Style, Peer-to-Peer 20
Style
Client-Server Architecture, Web Application Architecture,
SOA Design Principles and | Service-Oriented Architecture (SOA), Cloud Service 25
Patterns Architecture, Microservice Architecture, Al/loT Application
Architecture 90
Business Architecture Analysis, Process Decomposition,
SOA Analysis and Design Use Case-Class Affinity Clustering, Bounded Contexts in 25
Process and Methodologies | Domain Model, Service Architecture Design using SoaML,
APl Design
Mig@g??gﬁigrﬂ;zﬁ?m Macro, Mini, Micro, and Nano Service, Microservice 25 40
g P P Prerequisites, Microservices Architecture Patterns
atterns
A 106 200

« AEUY  UE S QIHR

FH W2 AlZHER)
Requirements Engineering, Object-Oriented Analysis & Design,
Agile Software Engineering Process & Methodologies, Software
Architecture Process, Software Architecture Documentation, | E2HE D20 2 3l &R A0

Software Architecture Styles, SOA Design Principles and Patterns,
SOA Analysis and Design Process and Methodologies, Microservices
Architecture Design Principles and Patterns

HE27t = 8E (A7|123)
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ZH U5 2Hls | AZHE)
Requirements Engineering | Needs Analysis, Requirements Analysis 20
70
SysML Diagrams, Modeling with SysML Diagrams 20
Model-Based System : , :
Engineering (MBSE) MBSE Overview, Modeling Tools and Environment 20
70
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Evaluations
22 80 140
Professional A|AH] Of7[HIE _ _
l R OFINE] » A EIAIE (A FEA)
FH s BH= | ARNE)
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System Architecture Design | System Concept, Systems Architecting
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« AlSEE  UE 3 QBT
ZFH e AIZHR)
Requirements Engineering, SysML, Model-Based System
Engineering (MBSE), Making Decisions and Evaluations, System | D2HE O2N}9] b 4
Engineering & System Architecture Design, Engineering | WE, 27} Ho| 2 (47|28 402

Development, System Architecture Modeling using SysML &
Rhapsody
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Fionl~End Source Code VS Coge | ML, €SS, JavaScript & React Framework® 08%f Respansive,
et React Accessible, Interactive, SPA Website 20, Selenium 74 # 7is BAE
Client-Side
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[ Unfied Process
(] Object Oriented
) Agile Process
[ Extreme Programming
0 Domain Driven Design wor o
[ Service Oriented Architecture
(O Design Thinking EA-Based

Process Integration
Lean Startu -
8 DS P UpP / 00

Business Process

- Reengineering

Eleclronic Dala ,
Processing

Online Transaction

Processi i
S BPR / EA )

Digital
Business

2 Unfied Agile Dev
Waterfall Process Process Proq:ess > Ops >

Wab Mabile Cloud e T

Mainframe Batch Onlirne Cliant/Sarvar

1950 1960 1970 1980 1990 2000 2010 2020

: DESIGN THINKING

' i 1

' Empathize Deting idaata Design business Validate the
i with your — customer e d — and application —p architecture
: solution A

i customer problem architecture design

‘

: LEAN STARTUP

‘

i

:

! Businass = Domain—Drivan ik Exireme —»| Devops = Innovation
: Analysis Design Programming Accounting
; [

: AGILE DEVELOPMENT

#AI2&3| | ¥, Understanding Software Business Models, SW300_Cx0 §2, 20191
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B Process Model P> BPMN-based Orchestration (Bizagi) | Pub-Sub-based Choreography (Kafka)

W Semantic Model [> Domain Model P Java Code{Visual Paradigm, Spring Boot, Spring Data JPA, IntelliJ, jUnit, Cucumber)
B Semantic Model P ORM | SQL (Visual Paradigm, JPA / Hibernate, MySQL)

B Use Case Scenario > Ul Wireframe > MVWM (Visual Paradigm, Adobe XD, Vue.js)

m Java Code P> REST | SOAP API (Spring Boot, RAML, JAX-RS / JAX-WS, Post Man, Swagger, Eureka, Zuul)

m Microservice Build P Container Deployment (Gradle / Spring Cloud / Cloud Foundry / Kubernetes / AWS)

#AlESA] ; 2EA SW300 ME{Z2i0| 2 Business Analysis, 2019. 12,

Business Analysis & O0/SOA Architecture XP & Agile Development & DevOps
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DjMES SWHA M=t g T, 3. SWolg &=/ R H|ELA Relational DB
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1. OX|E &g g8t HIZUA 2

Design Thinkings S8 122 &4 2| Business Modeling

H|A= LA F2F =21 Enterprise Architecture SA|

HIELA QF 85

SW RRAY £

SWOLZ SR A

Lean Startup2} Agile ZHEr

HIZLIA T2KAS| | Of

HIZEL|A D2 4A D20 & B

BPMN 2|8 JHE% T2AA SEa 29T} e

HEHE De=MA DR B U HE
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SiE E24A PHEE Z2HE G2
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H|ZL|A OFS2|#|014 /g T=MA2 HI0|E M2

UML Class Diagram 7|22 WS H0|E 22

Class Diagram@t ER Diagram 7t $HET %

JHEH ol ZEE Aty

Visual ParadigmE 0l= ¢ HEH Ho|6 REH A5

3. OXIE HI=U A9 Hiofe A

Relational GO1H &2

Dependency Theory2t Normal Forms

JHEE HO|E REol =2|X RDB A 7|0 ¢ AalS

Visual Paradigme O|E & GIO|EH0]A X HE

Data Warehouse 72 2% CHHFE H0|H 222D} Snowllake A7 |0F E2|

EAV HiOIEZ-D NoSQL HIO[EIH0]A 4

4. CIX[E HIXLIAS] ALBAR 24 U 78

At AN E= (Use Case |dentification}

AP AL AL R Ep4 (Use Case Scenario Analysis)

Al AlE 28 (Use Case Realization)

OHAFR sSWaRsAs T2~ (Agile Business Analysis Process)

Business Analysis Capstone Project (Sprint 4%} AJ2)

6. | X[g == 70| X121 HE

& &4 (Object Design) 2gDH 28]

W& A HEl: Creational Patterns

F| dH e Structural Patterns

Zj#| 44 IjEl: Behavioral Patterns

W& & THE: Advanced Patterns

x| @A Capstone ZZHE (3 A T2 HE £:5Y)
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IV. C|X| & H|EL|A Agile 78 U 72

=4

LHE

Server-Side Programming

- Spring Boot for Cloud Native Java Programming

- Spring Data JPA for Repositary and ORM

« JAX-RS for REST APl and APl Testing

- Capstone Project: Server—Side Java Programming and Testing

Responsive Web Ul Design
& Programming

- Ul Architectural Patterns

- Ul Wiretframe

« Ul Prototyping

- Responsive Web Ul Prograrmming with Vue.js Web Framework
- Capstone Project: Mobile Web Ul

Database Design

- Relational Data Maodel and Normal Forms

- Semantic Model to Logical Schema Mapping Algorithm

- Multidimensional Data Modeling and Snowflake Schema Design for Data Warehouse
- Adaptive Object Modeling and NoSQL Data Modeling

- Capstone Project: Database Design

SOL & NoSQL Programming

- Database Transaction

+ Relational Algebra

- SQL DDL & DML

- Capstone Project: SQL & NeSQL Programming
- NoSQL Query: Document Data Store

V. OX| 2 H =LA 2| 2dS /1T oF7|9X =4 - 24

[ =

o

=

Requirements Engineering

Process Modeling using BPMN 2.0, Data Modeling using UML Conceptual-Level
Class Diagram, Use Case Analysis and Scenaric Writing using Visual Paradigm,
Use Case Realization, Domain Madeling and Sequence Diagram

Object-Oriented Analysis
& Design

Object-Ornented Analysis & Design Principles, Design Patterns

Agile Software Engineering
Process, Methodologies
& DDD Ete.

Design Thinking, Persona and Customer Journey Map, Business Architecture
and ArchiMate, SPEM 2.0, RUP / OpenlUP, Lean Startup, Scrum and SAFe,
Extreme Programming: TDD, Refactoring and Cl, Cloud-Native Application, CD
and DevOps, Domain-Driven Design(DDD): Bounded Context & DDD Process,
Refactoring & Clean Code

Software Architecture Process

Quality Attribute Utility Tree, Attribute-Driven Design (ADD 3.0), RUP 4+1 View
Model, Design Concepts Catalog, Architecture Analysis & Evaluation, Evalutionary
Architecture

Software Architecture
Documentation

IEEE 1471, 5EI Views and Beyond Maodel, Canfluence Software Architecture
Documentation (SAD)

Software Architecture Styles

Layered Style, Pipe & Filter Style, Batch Sequential Style, Repository Style,
Publish & Subscribe Style, Peer-to-Peer Style

SOA Design Principles and
Patterns

Client-Server Architecture, Web Application Architecture, Service-Oriented
Architecture (SOA), Cloud Service Architecture, Microservice Architecture, Al/loT
Application Architecture

SOA Analysis and Design
Process and Methodologies

Business Architecture Analysis, Process Decomposition, Use Case-Class Affinity
Clustering, Bounded Contexts in Domain Model, Service Architecture Design
using SoaML, APl Design

Microservices Architecture
Design Principles and Patterns

Macro, Mini, Micro, and Nano Service, Micraservice Prereguisites, Microservices
Architecture Patterns
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VL. C|X| & H|=L|A Ko sy Full Cycle, Full Stack 7HZxt 2

F=H =8 a8 g
- HTML, CSS, DOM, JavaScript |1, jQuery, :
Front-End JavaScript | Bootstrap, React/Redux Vue.js
API - REST. RAML/Swagger Eureka, Zuul, GraphQL

Java l, JSP. JPA/Hibernate,

Back-End | Java |, JOBC, Spring | Java lll, Spring IIl, Securnty

Spring |l
Database | MySQL MongoDB Transaction, Management
Linux CLI, Git/GitHub, TDD(Junit, Mocha), Jacksen, | BDD{Cucumber), Cl{Jenkins), Docker,

Tools / Infra IntelliJ, Build{Maven/Gradle) | JAXB, Tomeat, jsoup, Sif4j Kubernetes, AWS

UX Design, DDD, SOA Design,
EA(ArchiMate), BPM(BPMN), SAFe(dira

Software | Req't Analysis (Use Case, Object Design, DB Design,

Engineering | UML Class) XP. Scrum(Jira) Align}, DevOps
FH| e Level
HTMLE
Language Css
JavaScript
Baootstrap
Libarary 1Query
React/Redux.js
Framework Vue |5

Basic OS(Linux)
Basic Terminal Usage

Linux

Java Syntax
Java Object-Orineted Programming
Java 1O
Java Collections
Java Cancurrency
Java -
Language Java Data Structure/Algorithms
Object Design Patterns
Java Web Application
Java RESTul Application
Java Larmmbda
Node.js
Apache Commons
Guava
Jackson JSON
Logdj 2
Spring Core
Spring MVC
Spring REST
ShARG Spring Security
Framework Spring Boot
Spring Data
Spring Cloud
Template Engine(Mustache)
Express.js
S0L
MySQL
NoSQL NoSQL & MongoDB
JDBC
JPA [ Hibernate

Library

Relational Databases

RIl=MN == R =R = R R =2 = R R R R R R R R R R R = D == = = R R 2R = = =

More about Databases
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FH| 5= Level
REST
JSON APls
APl Open APl Spec and Swaager
HATEQAS
Authentication{Oauth, Basic Auth, JWT)
CDN
Redis{Memcached)
Hashing Algarithms{MDB5, SHA, scrypt, berypt)
Security HTTPS(S5L/TLS)
CORS
Junit
Jast
Mockito
Jasmine
Cucumber
Jmeter
Jenkins
Cl/CD Github Action
Travis Cl{or Circle CI)
Junit
Jest
Mockito
Jasmine
Cucumber
Jdmeter
Git
Github
IntelliJ
CodePen
WMaven | Gradle
Jenkins
Cloud Foundry
Docker
Kubarmetas
AWS | GCP
BPMN Process Model
User Story
UML Use Case Diagram
Requirement Analysis Conceptual-Level UML Class Diagram & ER Diagram
Use Case Scenario
UML  Activity Diagram & Test Case Generation
BABCK & Agile Extension

L]

Caching

Testing

Testing

Version Control

Others

LAl | = = = = L) G| Ll G| QAP = | = = = | = | B3 R2 RD 2 R PO G D Gl | B R P2 B 2 D G | Gl | Gl Gl | G (B2 2 B 2

Speciflication-Level UML Class Diagram
CRC Cards & UML Sequence Diagram
Oject Design Patterns

Object Design

Domain—-Driven Design

Relational Data Model & Normal Forms

Canceptiual to Logical Data Model Mapping

Database Desi
e an Multidimensional Data Model & Data Warehouse Design

MNoSQL Data Store Design
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LhE

UX Design

Itarative UX Design Lifecycle (Design Thinking)

Ul Wireframe Design

Ul Design Patterns

Software Architecture in General

Software Architecture Documentation

Attribute—Based Design (ADD)

Architecture Tradeolf Anaysis Method (ATAM)

Service—Orineted Architecture
& Microservices

SOA Principles and Patterns

SOAP / REST Weab Services

SOA Analysis & Design Methods & SoaML

AP Design & Swagger / RAML

Legacy Wrapping and Reuse

Microservices

Microservice Design Patterns

Business Modeling

Persona & Customer Journey Map

Value Proposition & Business Model Canvas

Business Process Reengineering

Enterprise Architecture Design

TOGAF Enterprise Architecture Framework

Business Architecture Design

ArchiMate

Open Agile Architecture (O—44A)

Software Engineering Process

Unified Software Development Process

Design Thinking, Lean Startup & Agile Development

ShAFe Enterprise Agile Framework & Jira Align

Software Project Management

PMBOK

Scrum / Kanban Agile Project Management

Jira

Software Engineering Practices

Extrema Programming (TDD, CI)

Behavior-Driven Development (BDD)

DevOps (CD)

vm. BE CIX|ZH|ZHA 4ES /S $1=2 Low Code i

HF Al

o
=]

A

g

HP aPaaS

- HP aPaa$ Basic

- Data Modeling with Class Diagram

- Function Modeling with Class Diagram
< UX&UI Design with Use Case Scenario
- Business Process with BPMN

Developing
Reactive Web

- Data Modeling and Relationships

: Basic Screen Development

- Logic and Validations

- Developing Processes

- REST Web Services Integration

- Capstane Project: Shopping Web(Admin Side)

Developing Mobile App

- Mabile Application Architecture

- Madeling Data in Mobile

- Maobile Ul Development

- Logic and Debugging

- Mative App Generation

- Local Storage and Data Synchronization

- Reusable Patterns and Templates

- Capstone Project: Shopping Web(User Side)
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