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+ A t]4(Linear Algebra)

oAolE, MAA|, HBA, 71RA A0, WA, BIEZ7t Y25, 7|4, Kernel and range, M8t Eigenvalues and
Eigenvectors, CH2{a}, 24218 S8 3580t

The course treats linear systems, Gaussian elimination, inverse matrix, determinant, inner product, vector space, linear
independence, basis, kernel and range, linear transformations, eigenvalues and eigenvectors, diagonalization, and
least-square method.

« "EAE3S} (Calculus)

U o0l O, AE 0|22 11 80| Chsto] SE3ict

In this course, we study the derivatives and integral theories of functions(functions of one variable), the partial
derivatives of functions of several variables, and their applications.

« u]EHEA A (Differential Equations)

Homogeneous2t non-homogeneous Linear Differential Equations@| 3f, Ol2%¥&4l0| 28, Laplace transformation,
Inverse transform, Series Solutions of Differential Equations S8 S53iCt

In this course, we will study Differential Equations(in means the ordinary differential equations) and their applications.
Moreover, we will consider the elementary course of Fourier Series.

« S EW:GHS (Probability and Random Variables)
ALl 288 4= Qe AlEt 7|2 0|22 5531 HAIMR S8 HESAIR S| AZELQ|0 Ii7 RIS A5k WH—E lsitt

This course studies basic probability and random variable theories that can be used in the field of computer
engineering, and also introduces statistics theory and software packages.

+ o[XFtx (Discrete Structures)

Sap2ol AOIN =210l TR HEE| TRE Ofsel| Sl HA=2|, UTRIE BF, A, W, 2 28, o332
A, e 2 WE, OoiT, B2, DT Un2E, 20| A, B2 et ARE =2| S
In order to understand the logical structure of digital computer from mathematical viewpoints, this course is designed
to learn formal logic, proof of algorithm, recursion, set, permutation and combination, binomial theorem, binary
relation, function and matrix, graph, tree, graph algorithm, program verification, Boolean algebra, and computer logic.

+ YAIAAIL (Design Thinking)

M22 AZEQ0] IS 2[5t IRl 49| oA HA| H2YHat Olo|C|of YAS 2[5t 024 E2MAE EeIFE Sl
=)=

We will learn the design-oriented creative design approach for new software development and the theoretical process
for idea development through teamwork.

« Q/stojdxz T (Web/Python Programming)
9l m27apaln) mo|M TE27efglol 7|20l LIRS HIRER 0t ¢ Z27aiale HTMLS/CSS3/Javascripts: AtEst=
WebAppg 7Hlsto2 A, E210|2E JHES 7Hs5HA SiCt 0F22f Node.js& S8t AH T2 2 U7tz| & 4 Q=2 it
jojde 71z 2ol Cist OfshE 4+l 4~ U=F S

Learn the basics of Web programming and Python programming. Web programming enables client development by



developing WebApp using HTML5/CSS3/Javascript. It also allows server programming through Node.js. Python makes

it possible to understand basic grammar.

AN AFoZ 1Y (Object—Oriented Programming)

23|28k 2202 7|20 B2 CIOIH &, Y&, HEE, B=EE,
S 2HZY, SRt QHET, M THeEs, B3, HYAHO|A SO
=dll dslct

Based on the basic knowledge of object-oriented programming such

as data type, 1/0, selection, iteration, function,

array, pointer, string, etc., this course provides advanced technigues on object-oriented programming like class,
function overloading, operator overloading, inheritance, virtual function, template, name space.

=232 (Logic Circuit)

LRI =22|29| 7j2eal =242t £ ofs X CIRE =232(2Ye|2, =M22)0) Ciet dAYUE s LA1H 88
CIRIE S24At AREC| 7272 A0 sl Skaelct.

This course introduces design and implementation of digital logic circuits. By understanding of logic device property

and design method in digital system, it focuses on basic design for computer architecture and practical digital circuit

using combinational and sequential circuit.

AFEx (Computer Architecture)
ZARE 2 A9 7|1z O|22=4 7|24
H|Z|AE{Q] &} DlO|F2 S2, ARE
M HREIE A = U= AAE
27134 A|0{0]| 25t A[0]

g AS Gt

SIEQOE HESH] AR

Basic concepts of computer architecture and organization include

BRE ALl gt ZAOf Chst 24
LR, HOf4R],

S5510 FEEM, CPU LHEFLE, SI= 240|0{= A|0fof <
R H2, ABHE, DMA S0f 2f5H I/0 A2| 71=2 YL 0] =S

HH
od,

Eak 7|-S AINSICE ClOIE2] BA|

UYR|| R} MAT IS SIEFO

TeHa—

R 47, ojo|22x
424517| 20| =2j52E 42

data representation, register transfer, micro-

operation, system software etc. This course studies on 1/O interface technigues which include instruction format, CPU
structure, control unit design using hardwired-control and micro-programmed control, interrupt, DMA.

g FZ (Data Structures)

AR ZA3, Y, AAE, A8 7, Eo|, T So| ARPEY 12fet ART2E BEY

2 S3A SHSS Hist] AAS SHEID TRIHY T2 AL

= U LSS Hi2L o 2=
A

49t

This course focuses on data abstraction, data structures such as array, list, stack, queue, tree, graph and algorithms
that utilize those data structures. From this course, the students can expand their knowledge of computer science and

sharpen their programming skills.

£9AA (Computer Operating System)

YA AFBA} Z2MO| 3l JHAR|LL 7|SF5 24k

Al2E J2|0 HlES7 |2 Z2MA2] 7iEE AKSICE £5] 57
=

23 AHEY, YESR, Eo/E0 U BUR2YAAR
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=
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O
E2 FAHE SYHC= SEeitt

Fed S ZAIBICL O] M=o EE|Z2T20Y,
wal =], Tk, o AL, ¢

Operating systems monitor the execution of user programs and the allocation of various resources such as memory
space and peripheral devices. In this class, we introduce the basic concepts of multiprogramming, timesharing and
asynchronous processes. The course focuses on synchronization, scheduling, deadlock, memory management, virtual

memory management, file system, disk scheduling, information sharing, protection and security, and distributed

operating system.

20243h A% wSvhg



+ AFHYEYA (Computer Networks)

HEE HEYI2E TSHS 2E UIENY FASO| S 2, 54, 52 W, 120 28 Jl20| tisio] stasict E5 olS
A2 4o e JIEIESITO| T S2F WHio| Cislo] ATKBICH & DIS0| 42U S310 ZFE UET| R} S
wol] Cislo] A7HBict & 2120| 422 Esto] ZFE| HEYTO| 7215 TR0t QEU 4AE TES OfsHE 4 9L, 2Tt

LAN(Local Area Network)2 A 4~ o, AHE 2HE J7[HtoR o ZRH HERTQ| 0|24 ol L 2AHS Sste=
M ARE UHIELIZ JiE0| TSt 0|22t A8 VeSS ASE & Tt

This course deals with layered models, characteristics, operations and management of networking devices. Also, the
course introduces to the internetworking among networked devices. Students through this course can understand
about configuration of computer network and its operations. As a core architecture, this course deals with OSI 7 layers
and 4 layered architecture for Internet. So, students can obtain the capability to design LANs through theoretical
understanding and analytical learning.

o AT E0]-F33} (Software Engineering)

ATEQ0 Jot Z0k= Z21240| HTiista, 23 717F SO U2 T2 12iHS0| 2iojsh= 2
ZI0|M EEots B0k T2 2d T2AE0| Mojjof 1, Al T2 A2l ATES)
O] Z22in7te] |E, ARBAt 2ISH QIEm|0]A A L 2A2t SOlCt.

The field of software engineering deals with problems that arise when programs are large, when they involve many
programmers, and when they exit over long periods of time. Topics will include organizing and designing a
programming project, testing, and program reliability, identifying the nature and sources of software costs,
coordinating multiple programmers, documentations and design of friendly use interfaces.

« &2E (Algorithms)
2uelEe| 7|24Ql OlsHE st CHEZAQ! Yu2lEe| JEHE iRt 212|E |FE divide-and-conquer, dynamic
2to| EME OlatisteS BiCt Ol22] 7|24l 22
A O

0!

programming, greedy algorithms, branch-and-bound S22 FFsl, 2f2fe
T ZAHE MAMECt 2 U=S 0l T M2ZR A0 oish shZ2 2SS AR o~ U= 58S IR0t

Basic understanding of algorithms and charactenshcs of algorithm types are learned. The types of algorithms are

classified into divided-and-conquer, dynamic programming, greedy algorithms, branch-and-bound, searching,

etc and each characteristic is understood. In addition, we look at the basic complexity issues. After

completing this course, students will develop the ability to design algorithms to new problems.

[y

- dloJg o]~ (Database)

C[O|EHO|A AARLS 0|2 7|2 14 240] TSt O|2S AvViet, ER-ZF L A0 28s S22 St HO[EH|o|A
A 0|22t SAY A0, 3l8, EHM 2|9t Z2 HO|EH|0|A 22| AARE FéisH= 0|2 AIKSIC

This course is to provide the basic understanding about database systems and introduce database design techniques
based on ER-model and relational data model. It also deals with theoretical issues for implementing DBMS(Data Base

Management Systems) such as concurrency control, recovery, and transactions managements.

« 2E]AQ] (Capstone Design)

0| 2A=0lM= Sot= ZRE, HED|T]o], Qe S ZFE H 20/
S Mo St M QU S5 = Ue 7212 ASSICt wlat 2IiEE2 2l 4|of

MG, HA| Z2AE 238 Hl=F 2Hd SO|Ct O] S-S FuUO 2 34517 2siA SHIS2 &7 201 24E0}of T

ASME 25t o et MEs Soff ot FAIE ddst=S 0] AT

This course offers students an opportunity to study new and various subJects related to computer, multimedia, and
Internet technologies as a group with their supervisor. The course includes seminar, industry internship, project study,
and research paper writing. In order to efficiently complete this course, students are advised to determine their own
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research topics by preparing their study plans and contacting their supervisor in the beginning of the semester.

+ £YT 24 E (Graduation Project)

0| 2=Z0ME Stske ERE, ZEIDICY, QIEUl S ARE d 200 AHE MEL tfet FAHS LY 20| sHYS0|
HRIER Wast A QU SEY £ s 7RIS AISTICH Wb 2HHE 2 A0 CHEE MOJLE, A Y QIS
A Z2HE o3l Al=F 20 SOIth BAECARIS st SHIS0| Bhg o7 (0| #ddts 2R22 WAELIRRI0 0[0f

M AT SE2 AISSH LD, 21¥E 2o ST 2o oigt 21F YEES Sl EOME 214510] AlERict

This course offers students an opportunity to study new and various subjects related to computer, multimedia, and
Internet technologies with their supervisor. The course includes seminar, industry internship, project study, and
research paper writing. The course is provided for the students who have already completed the Special Topics in
Capstone Design. The students are advised to continue their researches and studies based on the mid-result of the
Special Topics in Capstone Design, present their final research results, and submit the corresponding reports.

o £Y+=1 (Graduation Thesis)

HBEIBIUE BASCRID ZUTRHES 0451 202 ZUS 9fs "Z=L” B OIS 2t

Bachelor of Engineering in Computer Engineering decides acceptance of graduation thesis by completing Capstone
Design and Graduation Project.

« A5 OXAH (Signals and Systems)
A& U OJAE ATof A|ARIO| 58 HEV|Y, &M U AT B
2Fst 7

[y} =

2012 & TEY, Hx 52 S8 oIS Joditt

. 1= =]
Laplace BiZt S2 7|22 §F 4150} AJAR 2A HiH0|| 215t
Signals and Systems provides basic theory for mathematical modeling and analysis of electrical circuits,
communications, control, image processing, and electromagnetics. Signals and systems are analyzed in the time and
frequency domains. This course covers basic continuous and discrete time signals, system properties, linear time
invariant systems, convolution, continuous and discrete time Fourier analysis.

of 2ret 7|2 Zignt BtV | -E CHEC Fourier et 7-815t
o

« AnA2 (Compiler)

ARE S| 27k 0| = AMUL{e| JHEE HRCt FHAC=, OR2AM, F224, 2109 2 B 27, FSHEl 7|
A, push-down ZSEZ|, Zw210], OH 7|He| A58 Ofslistl 8% 4~ U= sHS 712Ct

Students learn the concept of a compiler, which is the basis of computer science. Learn the relationship between
compilers and formal languages. Specifically, it develops the ability to understand and apply the elements of lexical
analysis, syntax analysis, grammatical expression and classification of language, finite state machine, push-down
automata, regular language, and parsing technique.

o HEPH AR AR (Metaverse System)

DIEHHA AARIE QI7t0] @Zfuh 2HAE CO[EIE 2[5k F'HO| Tist 7220l WHES TR = 2HH0ICh 2 HE2 HEfHA
ACHoll HE|D|C|O] CIO|EE M2 welot= BIEHHA A|ARIS 3517| 2I8H 2 712 7[(0[0(|, 12K, OfL|HolM, H|C|2,
ARRE, 2C|2)0f Cish 7HEH H2e SlsICt

Metaverse system is the process of dealing with basic methodologies on how to handle data related to human five
senses. This course conducts a conceptual approach to each basic function (image, graphics, animation, video, sound,
audio) to implement a metaverse system that exchanges multimedia data with each other, in the metaverse-era.

o Z2 YA E (Programming Languages)
O] 2= T2 2y 02| 712401 JiEE LR, 1)CHst 0| 20| Tist B4 2AIS2 E2lste, 2)1d 1252 ¢
BHEHQI AO{OflA= OfEAH MAH| HE4S SU=R| ZAlSHH, 3)4A| MEd CHOFSS HlWdh= UBo=2 eIt

20243h A% wSvhg



This course treats the fundamental concepts of programming languages by 1) discussing the design issues of the
various language constructs, 2) examining the design issues in these constructs, and 3) comparing design alternatives.

+ SWAELEQH|ZYA (SW Start—Up Business)

Hel2elel +U2 a5t YYVIE0| ARESE S22 0)0] ARESS2 YYUVIER 510l 718 40| S25t 7|
S2 FZE(D ATt 7=, OO|A2ATE  ARD| SOfA HAISHE ZHMIEH 7|E0] Thell st of2fet 712 7|2 o 29|

AAS Soll Y T AIRI7E QS BB

Many successful entrepreneurs major computer engineering from the Silicon Valley. Computer engineering has
emerged as the most critical and important skills of entrepreneurs. This course researching on a next-generation
technology proposed by Google, Microsoft and Xiaomi. Students simulate a mock business based on research result

and improve business skills needed at the company after graduation.

« SWARLEQEZAE (SW Start—Up Project)

AHARRIZE DESLE|HA 20| BIS0| At =O0IA|L U= SM|OITE 2EAASWE 7(8o2 RI0I0|H MY, ARIVIE, AIE
S 7R YAl HES Eaks RolAAE CIAGI0 Al Y Z2MAS AL

As the industrial society becomes more sophisticated, the proportion of start-ups is gradually increasing. Based on
open source software, students experience the actual start-up process by linking mock startups including a series of
processes from startup item selection, business planning, and product sample development.

« 271344 (Short—Term Internship)

2 7|HolM AT FEE Sl d3AAE SBEICL(ESY (20| T2t sH £0)

This course gives a chance to apply theoretical knowledge in a field.

+ 7197344 (Long-Term Internship)
2 10 7| MR FERE Soll USRS SE|ICLESV 20l T2t s £0)

This course gives a chance to apply theoretical knowledge in a field through long-term practical experience.

« AFHA5+EF 1/2 (Research Internship in Computer Engineering 1/2)
G0N 2lSks G0l Cigt AR FES SOl M3AkE S8ttt

This course gives a chance to apply research knowledges in laboratories.

« 929 (Deep Learning)

Eaidol BiAZ|AIRl 7|2 £EHAM-EE, &8, HE012)S 2R, 712 JHdut TSt Eaid 7159 0l2 A|AS SkEsict
Basic mathematics(linear algebra, probability, information theory), which is a background knowledge of deep learning,
is reviewed. Students learn the concepts and theoretical knowledge of various deep learning technologies.

« AA7|1A%t4 (Machine Learning in Action)

Haid/O0jtlzld T2 2AS A Aol S8 4 = AE U=0|ot SHISR Oidl2d/Ead V2 22 J|HE iR
I Z22E /competition0i] 20{ot0] Cikst MY ZES 4=Ct
This course learns how to apply machine learning and deep learning technology to practical applications. The course
allows the students to learn basic models and optimization techniques by participating Kaggle-based challenges and

performing projects for practical applications.

rr
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« "HgloJe|Z=2 72 (Big Data Programming)
Cizfe| dd L= HIEd ClojEe] ZeAiR! HE0lE] 5V, Tibd, £k, FeH, 712]) 240 tisl skasia, HCloE=R

VIL 22X ESg3ost ag71y



B 712|& ZSotn ZoE AMsh| st shael WelFAoll Cie SHESIct
Learn 5V elements(Volume, Variety, Velocity, Veracity, Value) of Big Data, a collection of large quantities of structured
or unstructured data, and learn Hadoop and MapReducing for extracting values from Big Data and analyzing results.

Hlglo]e|Z2AE (Big Data Project)
HEXoZ 2= = RDBMSOIM F23HE CIO|HZ 2isl REA|TH ddAloll= =8, B,
b 739l Cl0o|E{S0| st AUSLICE 22 HO|HE *{2[5t7| 2fs CIO[E] AHZ|L|0]
O3S ofsHahor BiLict. BlH|0je] £2Mofl= G[o]&] &, TIO|E] AE2|Z|, H|OjE] 24
ASLICE 2le] THAIE ofslot7| fUs SHESE 0] ~0iM EIC|o|e Z2HES HA|5)
S HiRA "L
Traditionally, we have been working with structured data mainly from RDBMS, but in this century, at on of different
type logs are coming from various fields, e.qg., finance, hospital, crime, weather, etc. In order to handle the abundant
logs, data engineers or scientists should understand a big picture of a Big Data solution. There are a few of steps in
the Big Data solution : Data Acquisition, Data Storage, Data Analysis and Data Visualization. To understand the steps
above, students will learn how to design bigdata projects and manage a variety of related frameworks
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¢ =479 (Cloud Computing)

S2HRE AR JES olafistn Z2HMEES RIGHSICE 7HMSt 7]&(Virtual Machine)2| £E12 Ofafist laaS, PaaS, SaaS
S2| Vi I2AEZ RIHGICt Ol0fE2t 22| S2tRE AH|A 28 2N PaaS(Azure, Openshift, Cloudfoundry)E 088t
S2RE MH|A0| I A5t OpenStacks S8t 7Hed AHQ| Z2H|Zd L 2A7|=0] Cifst AFE HiUSICE

Understand the concept of cloud computing and proceed with the project. Understand the features of virtual machine
and develop projects such as laaS, PaaS, SaaS. Learn how to use cloud service of Amazon and Google and cloud
service development practice using PaaS(Azure, Openshift, Cloudfoundry) and cultivate practical skill of provisioning
and operating virtual resources through OpenStack.

2a9 =24 E (Cloud Project)

Q32|50 BHeE TWEZ, 42t AASHO| A|2} E|°*”"—|Ef 2t AR SOl CHEAQI V=0l= Q13Als, AlE QY B
Ole|, 2HAIIS0| USFLICL S2HRE ARYR 19| 71=30| 57| lsiM H2P7t &= S35t 7 I%‘?:I'—IEF 2 FYollMe
22HRE AR JMEE A=, MHAXNOIM LS Afﬁ‘f QU= SEURE AR AMH|2Q Ea=

CIE0| 22URE oA Z2AEES 2IsiM loT (AFE QEW)SS 28510 oA Z2MES RIRHSLCY

With the generalization of artificial intelligence, the 4th industrial revolution has begun. Representative technologies
of the 4th industrial revolution include artificial intelligence, the Internet of Things, big data, and block chains.
Cloud computing is an important technology that is the root of the above technologies to expand. In this class,
starting with the concept of cloud computing, we practice Amazon Web Service, a cloud computing service that is
actively used in industry. In addition, for cloud-linked projects, we use (IoT (Internet of Things) or Al etc) to carry out
the linked project.

« AIME$Z] (Al Networking)

2 FFoME AEARRESS| Sy JTiES THECE E£8t SVM, CNN, RNN, Zeksist 22 o
o2 HEYY S8S LA i 2 °|7f01| Cis Zelsict, d2|n Z2AEZ Fof ~AdE
loTHIES|Z0]| CHEH HA| 53 FoisS HiYsIict

In this course, student can learn on the key technology of internet Protocol such as TCP/IP. In addition, it introduces
the machine learning algorithms such as SVM, CNN, RNN, etc. Also, the network related applications using machine
learning will be learned. Through project, the student can obtain the designing and implementing capabilities of Al based
internet application and loT systems.

20243h A% wSvhg



+ JHHS (Information Security)
2 YoMz HESFE| 7|271dn dest
S| 2oV |sHESISe SOl tielM: Z2lgict.

[el3
=2

12lE, QESIEe HpList fMY 2eks0) disto] ChEth 121

Students learn about the basic concepts of network security, Internet security mechanism, and security for wireless

networks through this course. In order to provide the

opportunity for understanding the state-of-art security

technology, this course also introduces the current domestic and international standardization status.

AL

« BH/QAH]

Stoz M HA| AR0| HE JHsT MREsHE AL,
This course is designed for learning a fundamental
programming based on the open source development

o DHL/AABIAZZAE (Mobile/Web Service Project)

DY Z272(Y0| 28 T20YUS FTHTFORAM MR

2to|E2{2| Y B30 chsl SEsith E5H HTML/CSSE

¥ D9l 2S 0|8E WAHIA WelS U DRECS

2739 (Mobile/Web Service Programming)
QELA D220 JRE SHH0AM 2HY L PAMHIA T202io| 7|2 JHES B o3 28 22|

[a]}
[=]

njo

?.

rek

concept of mobile programming and web-service
environment.

20| A8 JHsT HRsES THAIZ|L, 24 HEIts
71292 30] javascripts O|2¢% Node.js S 242 Z=
Heste AlM ZRAMES RIS

This course is designed for developing practical applications of mobile programming with the latest libraries
and techniques. Also, this course performs practical projects to develop web service front-end and back-end
using HTML/CSS, javascrip, and the diverse web frameworks for Node.js.

« 22491 (Blockchain)

Web3 application0] OfHA| 22 ZIoiSH=2| O 2 0G| LHsf LiZ
=

E3H Web3 applicationZ{2& A|2f5H SLICH

|E301 S| A|2iEl S23010| olAje} 0|H2I2S 72 Ciotst
4 QS| oKELIC} E3t ZICHEt 220l T2 TRjAS

Learn about blockchain, the underlying technology for the Web3 era. Learn about the history of blockchain, starting
with Bitcoin, and how various Web3 applications have evolved through Ethereum, and how they will evolve in the
future. You will also learn how to start developing Web3 applications through simple blockchain programming.

o FAEAAA”HZ2 I (LINUX System Programming)
7tg g2l ABsRL
71& ASTICE LINUX AMEY 2

synchronization, socket S2| g T22fY 7[¥E LINUX system callg 2%

= 2UAA| 29| LRl LINUX SHZ0jMe| 272K JHet
JHUSHHOIM AR50, file I/O, file & directory, process & thread, signal, IPC,

SHS 55510, UNIX HZ2712M9] A

ArEReEM LSSt

This course provides an opportunity for a LINUX expert. First, various development tools in UNIX are presented such
as vi, make, gcc, gdb. Next, this course introduces various LINUX system calls and gives a lot of programming
practices on file 1/0, file & directory, process & thread, signal, IPC, synchronization, and sockets.

+ AloTHA|€X|A"l (AloT Digital System)
SIDEQ0{2t SIEQOIE EE She YHIEIE AlLE
FPGA 7[8t H|CIE A 2C SHHo| ARE L 7o WS
Ciisll Bi2 OIF YHICIE SHALel 751 YHES CHEC

EHF0IA Al 7|8 AHICIE SEOf THEr 2HE JHEt Ol FeiE &~ U=
CRECh O] =RoilM= Al 212|=at 0IF 0|85 88 7|20

This course provides the development concept for Al-based embedded applications in the embedded system

environment including software and hardware, and how to
board environment that can implement it. In this class, we

use and implement the FPGA-based embedded reference
learn about Al algorithms and applied technologies using

VIL 22X ESg3ost ag71y



them, and how to implement them in an embedded environment.

o AlToTAZE9] (AloT Software)

ARE &8 7|2 =2 OshE HIE2Z Embedded SystemOilA2| AloT Z=2H JiEkS AHSICL OFFO0| Z212HU0jA
A|215101, FreeRTOSE £8$H RTOSE CHRL, 2fRH2[MO[0M HE T2 eiUS Zeist AHCE 2lsAS FHsICt
With a basic knowledge on computer engineering, this course gives an experience of AloT on embedded system.
In this course, we start with Arduino programming and develop RTOS programs on FreeRTOS.

+ AloTHIEYJZ (Al Internet of Things Network)

2 U522 ASUEUY CIRHES) QI3R[s0(2te M7HA| 3id JHEE Soff CIR|Y EMAZO0[4H0] 01| O|R0|Z 2| Zolst
C}. O|Z 2Iolf loT HEHZ 7I&it 42t LHARIE FEok= 24! ICT 7101 Cisto] SHEESICE AloT/H 224R1|, AloT?t %S
Sk=A], J2|10 AloTE S8t CIAIESPt 421 AAARI0 OfEst ok F=A(0f Cist JHEE 71=d EToIM =3ict

This course teaches how digital transformation is realized through three key concepts: the Internet of Things(loT) and
digitization and Artificial Intelligence(Al). The concept of what the AloT is, what the AloT does, and how AloT
digitalization affects the fourth industrial society are discussed from technical points of view.

« 9AA2] (Image Processing)

221 ASQl CIR[HIYASO| B, A2 T2 T, JebSH2| AAGe] @4 CRHEIMe 7|z, F2|o
el FFT, DCTE Zalth Fattet JMLTol Fet & FA4ISO| E70) Chisto] Zelsict,

This course teaches representation of 2D digital image signal, basic processing steps of image signal, elements of
image signal processing system, image transform including Fourier transform, FFT and DCT, enhancement and
restoration of image signal.

« AFHIHAY A (Interactive Computer Graphics)

2D2t 3D ZHAlo| 4t CIAZ2(0IE flst 7124l T|IsSS AVNSIC 2 Zo| 82 A It A=+ E, e
o m=2 2 oo, 7|5tk Bgh shading, 7HAISt S8 EESGICH

This course introduce technigues for the interactive generation and display of two and three dimensional objects. The
topics to be covered will include data structure for graphics, geometric transformation, shading, visualization, and
languages for graphics.

+ depHAdo]E A 2] (Metaverse Data Processing)

HEHHA AlCHoll= 2= GIOIE17} 100% YS! HElzE MZ0||A| MEECH Y=E HOolE § 71 2 |0 o7t Gjol&el
H|C|2 G|O|E{0|CHH|C|L G|O|E= 2K-4KO0ilA 8K O AFMZQI 218 O Sl NKE SHAEICE A4S o~ glg a2
2 YO| HIO|EIE HM&otl X2[eh| flsiM= 7R 712201 YES e LIt Ut 2 K2 0|0jR)/2r|/H|TR, &4/
FE4 o2 YE Y, IPEG, MPEG & 24| EE2| Al A7 & DIEHA CIOIEE neksty| gt 7|2 YualZof cifst
HEH HPE SSICE
In the Metaverse-era, all data is delivered to each other in a 100% compressed state. The largest data among the
compressed data is video data as mega data. Video data goes from 2K-4K to 8K for ultra-realistic feel, and resolution
is extended to NK. In order to transmit and process an unimaginably large amount of data, it is necessary to learn
the most basic compression. This course conducts a conceptual study on the basic algorithms for exchanging
metaverse data such as image/audio/video, loss/lossless video compression methods, the case studies of international
standards such as JPEG, MPEG, etc.

o AZ-AFEFSAE (Human—-Computer Interaction)
2 QIZM-ARE 22 Hilof 21 7|2 J2IEN 1 A2E2| SBARISS wlicke U=o= 4528 Thstt AREH

20243h A% wSvhg



AARS ARBF Z4l0] S Qlo|| CIRRIStE Wi, 2|7 Of2i3t AIAHS ABY SBI0IA TIsHs Yeig i Bict
S5), ZFE B3 B2 AT, AL, YBRG IR S 02| SARLOV} CIYEP RIIHOR HZHE(0| Ut BiR0
M, 2 22014 CIE 72 223} SHESS HOHE Jfse B AZER0| U SErl0] ALE0] HE JisE02 B4,
1%, o= S RIS Aol U FYAPILD OFF Z28 %S Hckn 2 4 9k

L

|19£
o

This course aims at introducing basic principles and application examples of human-computer interaction(HCl). The
students will learn the way how to design interactive computer systems through a user-centered approach and how
to evaluate such systems in terms of usability. The principles, methods, techniques, and tools to be thought in this
course are based on diverse areas including computer science, cognitive science, social science, and interaction design.
The HCI principles and methods are used in designing and evaluation of most software and hardware systems that
interact with human such as education, entertainment, and medical application.

- U/UX=z23#% (UI/UX

2 =2 UI/UX Z220f| Hed 25 iR

UI/Uxel 4ol & z[4o| Mﬁlf
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This course aims to learn all the steps required for UI/UX programming sequentially and applies it to real interface
implementation. First, students will learn the theoretical background about the definition of UI/UX and the necessary
factors to provide the optimal user experience, and conduct a practical training on the design process to achieve this.
In addition, students will learn basic programming skills related to interface programming, and through the class
project, the student goes through a process of learning all of the processes themselves.
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Detection, Object Recognition, Gesture Recognition, Scene Understanding 2! 3D Reconstruction 2+ 22 ME
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AFEHA (Computer Vision)
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Feature Extraction, Visual Tracking, Shape Matching, Pattern
ot

=0f

Computer vision is an interdisciplinary research field that deals with how computers can be made for gaining
high-level understanding from digital images or videos. In this class we study following topics: Feature Extraction,
Visual Tracking, Shape Matching, Pattern Detection, Object Recognition, Gesture Recognition, Scene Understanding,

3D Reconstruction.
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In this course, CTOs who work in famous companies are invited and give a lecture on various topics in related fields.
Through the CTO Talk Concert, students learn indirectly the characteristics and know-how of the industry.
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Students design his/her own course to write,

software/technical white-paper.

— 53] &9 (Patent Writing) :
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71&€827]% 1/2 (New Technology Colloquium 1/2)
SlAIR] CTOE 2YSt0] 2t 20k Tl Ao Cifet 52

F8-3st) (Individual In-Depth Study 1/2)
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submit and/or publish a technical

olo| ofo|ciorg
310, AZQ! MY of SO JjIsi0] AEMARSE PF 3 HE

E5{5151D, 21T 2YUsts HAIS 43t 2

VIL 22X ESg3ost ag71y

S ZISSIC} CTO Talk ConcertS Sa A

paper/patent/books on

2C

b



SHYE 0] gt

Under the supervision of an advisor, the student will patent his ideas and conduct the final application procedure.
A student who wishes to write a patent must submit a proposal and an achievement book, and receive appropriate
credits from the advisor based on whether he/she is actually writing or not.

— 2ZEJO] Z=AMEXL (Software Books Publishing) : SHH0| ZFEIZSIn &Ml 22 el R0 =28 & 4 U=
STEN EME SRR Bt EAME TAEA YEIE AW 244 YENZ BIELT|O0F STt St 209 A=t

IF

25t TME = w0lA AEst, HAHRl 2K o Sof| 7[Bete] AT w2 PF 2 et e 20 Bt
Have students publish a software book that can be used by computer engineering students or outsiders. Books must
be distributed in an open-source format and in electronic form. The student will submit the preparation plan and
the book he/she has prepared to the supervisor and receive appropriate credits from the supervisor based on
whether the essay is actually written or not.

— A 7|& WA &3 (Published High Technology White—Paper) : St
QL= 2TH 7|&0|| CHEE SME £7IBIE2 BICH EAE HAIZA S
P A2t 2t TME A= w0l A AlEst, A2l 2 off
£0f gh=rt
Have students publish books on cutting edge technologies that can help computer engineering students or outsiders.
Books must be distributed in an open-source format and in electronic form. The student will submit the preparation
plan and the book he/she has prepared to the supervisor and receive appropriate credits from the supervisor based
on whether the essay is actually written or not.
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« AXEYOJHQL (Software Security)

ITA0| Y0l T2} 2ZEgofo] HRADL FRt LIKO| 72| YUt ATEQI0lo] BHEI} 50142 Use-After-Free
o Z2 22| 2F, HoHAoSHt 2efst =2|HQl (Y & iyt 2ot ZAIES0| PAet = |, 2 2A=0iMe ~2TES)
Oje] JHLZ2M|IA 2 Z2|/2FuYS Zateto] O2{sh AVt Ydst= Q! L SRS CHECt ot +ZME0| 7|=4 Ofsh
S5 =07| Slslo] 3ARQ] YoM THeol Eot|AtHE CIRIE= HEE BASICE

Software complexity and its development scale is constantly growing as the IT market expands. Software vulnerabilities
such as Use-After-Free memory corruption, logic errors are more likely to exist as the software codebase becomes
larger and sophisticated. Addressing such recent issues, this class covers a broad spectrum of security problems that
could exist in software development and IT operations (DevOps): and how to mitigate them. In addition to theoretical
discussion, the class provides various lab exercise regarding software vulnerabilities for practical/technical experiences.

« YKt (Web Security)

2[29| AZEQoj= S2RE L Y ofE2|A0lM L HEkls YEZ JHeElE 27 YLt & 2=0iAf= Flask/Django 9|
7|9t5k= @ OHE2|AH|0|4RE], Nginx/Apache 2F Z2 EAH, L &SI A|AGIS0| @l B2t &4 oY 4=285HH
TE=l=A| Ofshst e 25t AIARIOIN 22 4= A= HoHRAISS EF%EP £3] Server Side Request Forgery (SSRF) 2+ 22
TE Y 2ot FUAUS2 MHES TR dh= 22RE MH|AS of| 2t 1 8= 42 =0k |1 L=, Ol
o 7 Jj0| e MBS HHSICH

Recent software development often involves interaction with web-application and cloud systems. This class covers
security problems in web-applications such as Flask/Django, web servers such as Nginx/Apache and network firewalls
in terms of their interaction with client-side web browsers. In particular, Server Side Request Forgery (SSRF) is
becoming a more serious threat than before due to the prevalence of cloud-based services. Addressing such recent
software security trends, this class provides SSRF-related lab exercises.
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o AZuo]AFE71Z (Immersive Media Computing Fundamental)
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This course is an introductory computing class dealing with the basics of computing technology necessary for realizing
immersive media technology and contents. This class covers the basic knowledge of computing and computational
thinking that must be understood in order to use computer-based immersive media tools as well as an introductory
coding training for various computing languages used in the tools.
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« A4 (Linear Algebra)

o M|, SHA, J1RA AY, LA, HEZ?E, YRS, 714, Kernel and range, M&#E Eigenvalues and
Eigenvectors, CHZIS}, z|ASH S8 SFSICL

The course treats linear systems, Gaussian elimination, inverse matrix, determinant, inner product, vector space, linear
independence, basis, kernel and range, linear transformations, eigenvalues and eigenvectors, diagonalization, and
least-square method.

« "EAES} (Calculus)

Ut~ o0l O, A2 0|22 1 80| Choto] SESICt

In this course, we study the derivatives and integral theories of functions(functions of one variable), the partial
derivatives of functions of several variables, and their applications.

S Ste0) TS 7|0l R|AS ALl
|2 9, £ =S EHH|, TR IpHY olof SO 7|20l ZEE{Bs £ H0t ofLat AAES, 22 It SO 012

Al Fuio| 22 EX CiECt

This course delivers fundamental knowledge needed for further study of artificial intelligence to the students who have
no knowledge about computer science and artificial intelligence. For this, this course covers various topics of artificial
intelligence such as knowledge representation, reasoning, and machine learning as well as the fundamental topics of
computer science such as operating systems and programming languages.

+ QAFA5538 (Mathematics for Artificial Intelligence)

AA=0lME B ls Y 7|AEKS0 Bl 712401 25k I ES BiRCE 7|ARkSe| 7120| &= & OIE, 4L 01, 12|
1 MO 52| 451 0|21t O|F ZREZ 7Y I UElLk= Olfx S8 E&3it
This course delivers fundamental mathematical concepts needed for artificial intelligence and machine leaming. It
includes the topics of probabilistic theory, information theory, linear algebra, and so on. In addition, it also covers the
computational issues related to implementing the concepts and the topics.

« SEYUAGHS (Probability and Random Variables)

O] A=0lM= E7154H0| LIAHE A|A-IS| SiA L HAIS 2lotH] =& OI229| 7|42l WES skatict U € feug=
SE7|20|E, E W, SAEEEQ Wk, Trnt F4h Aebdot ek, el Z2A|A0|T} O] =2l ok WE2
FE S, Aol &, B, itet Sof 2ol EEA 28E 4 ATt (/C++2 0l8sh= MIES Soll Z=12HY s3¥s
SHAZICE

This course gives an introductory treatment of probability theory for analysis of the system that inherently exhibits
randomness. Covered topics include elementary probability theory, random variable, probability distribution and density
function, correlation and spectral density function, and random processes. Those topics are applicable to a wide range
of electrical engineering fields including information technology, control engineering, semiconductor, computer
engineering, etc. Homework is assigned to improve the C/C++ programming skill.

« OJAFZ (Discrete Structures)

o0l BHOIM =22l TR ARE TS Ololich| 2ol dAl=2], L1elE S, A, A, &g 28, oyl

20243h A% wSvhg
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In order to understand the logical structure of digital computer from mathematical viewpoints, this course is designed
to learn formal logic, proof of algorithm, recursion, set, permutation and combination, binomial theorem, binary
relation, function and matrix, graph, tree, graph algorithm, program verification, Boolean algebra, and computer logic.

- AFAFxE T (Al Programming)
0 I20IME QBR|S LSl0M HiSE 2122sS 9
Tensorflow, Pytorchet 22 7|22l I

Ind

NgE A2 FREZ FHEICL OIF fIs NumPy,

oI 2f0|=221212 SiEst, 7I24el 43YUE #E & s s3= T2

This course aims at giving how to implement mathematical concepts for artificial intelligence. For this, the students
learn basic Python libraries such as NumPy, Tensorflow, and Pytorch, and they also study how to construct some

simple neural networks using the libraries.

+ TAQIA AL (Design Thinking)

M=2 A~ZEQ|0f JHLS 2[5 CIRIR

sisict

zclol io IZ—I A‘l);" 7&:‘_[!:”-

1 OlOIC|O HHE 25t 0|22 T2M|AE BlI3E ol

We will learn the design-oriented creative design approach for new software development and the theoretical process

for idea development through teamwork.

« Y/utold=xz I8y (Web/Python Programming)
2 T2yt mojd EEH“'OI 7|
WebAppS 7HeEio24], 220|9E

ojold2 7|z Z-oll et OlsE #50”%* # U

2 St g D=2 T2ile HTMLS/CSS3/Javascripts Atgste
r—ow 3t 01231 Nodejs S8t Aol Z2 21| B 4 USE BCE

Learn the basics of Web programming and Python programming, Web programming enables client development by
developing WebApp using HTML5/CSS3/Javascript. It also allows server programming through Node.js. Python makes

it possible to understand basic grammar.

« AAAFEZ 18 (Object—Oriented Programming)
23|25k 220 7|20 B2
St OHZC! CIARR} QBRI ARS JIAISKA EIZE] H[QIATHO|A

Saf of3ict

GOl &, Y&, HEZ, U, o4, Hig, HQE, 2AE S8 7= 51 23,

Based on the basic knowledge of object-oriented programming such as data type, I/O, selection, iteration, function,
array, pointer, string, etc., this course provides advanced technigues on object-oriented programming like class,
function overloading, operator overloading, inheritance, virtual function, template, name space.

o A2 1% (Data Structures)

AR 243, HIY, 2IAE, A8, 7, 2|, JhT So| BRI N2f ARTZS BRY 4 U UD2AZS 2T 0| 2

= SoiM SHS2 ikelel AAMS Sttt 2224 Jiss

THAIZ & Ak

This course focuses on data abstraction, data structures such as array, list, stack, queue, tree, graph and algorithms
that utilize those data structures. From this course, the students can expand their knowledge of computer science and

sharpen their programming skills.

+ 2%9AA (Computer Operating System)
A= AFBA} Z2MO| 3l JHAR|LL 7|
ARZe, 02|20 HI71H T2M|M| 7iES 47 3._*'1}.
2AEY, FEIR, E5/E0 U 2AURER
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Operating systems monitor the execution of user programs and the allocation of various resources such as memory
space and peripheral devices. In this class, we introduce the basic concepts of multiprogramming, timesharing and
asynchronous processes. The course focuses on synchronization, scheduling, deadlock, memory management, virtual
memory management, file system, disk scheduling, information sharing, protection and security, and distributed
operating system.

« ¥38%E (Algorithm)

A2|Z20| 7|20l O|sHE St CHEZAQl A2|29| HELS HIRLL Y22 {FE divide-and-conquer, dynamic
programming, greedy algorithms, branch-and- bound So= 28511, 20| EMS Olali5I=2 oiC} 0f22] 7|22l Z3t

T TAHE MAMECt 2 U=S 0l T M2ZR A0 oigh a2 2SS AR ~ U= 58S IR0t

Basic understanding of algorithms and character|st|cs of algorithm types are learned. The types of algorithms are
classified into divided-and-conquer, dynamic programming, greedy algorithms, branch-and-bound, searching,
etc and each characteristic is understood. In addition, we look at the basic complexity issues. After
completing this course, students will develop the ability to design algorithms to new problems.

« doJgH]o]A (Database)

HOJEHIO|A AARIE O|RE 7|2 4 240 TSt 0|28 AvViietl, ER-Z2F I HAH0|H 22s 422 5t GO[EH|0|A
A 0|22t SAY A0, 3l8, EHM 2|9t Z2 HO|EH|0|A 22| AARE FéisH= 0|2 AIKSIC

This course is to provide the basic understanding about database systems and introduce database design techniques
based on ER-model and relational data model. It also deals with theoretical issues for implementing DBMS(Data Base

Management Systems) such as concurrency control, recovery, and transactions managements.

* 714185 (Machine Learning)
7etE2 A5 S8 AMA-E A2 4 Qe 7|80 =IRACE & 2=0lMe, 71240l 7AEkE LalEE Mlshe Aoz
A2, HA| SES SR CHUSH 7=t 0|28 AVNSICE 0l2(3 Yn2|So| AME ALIQt ASh AFRFS0]| Cifst
s, T2 eiAls Sof SHy A4S e Felsict
Machine learning has become a pillar on which you can build intelligent applications. This course will begin with the
introduction of basic machine learning algorithms, and various technigues and theories are introduced with a focus
on practical applications. The use cases and limitations of these algorithms will be discussed, and training and

validation will be implemented with programming language.

.u.

» 9213 (Deep Learning)
2o HHAZ|AIRQI 7|2 4HMELY4 35, AE0|2)S 2155, 7|2 7ignt Clokst E2ld 71&9| 0|2 2|Alg skasiCY

= T

Basic mathematics(linear algebra, probability, information theory), which is a background knowledge of deep learning,
is reviewed. Students learn the concepts and theoretical knowledge of various deep learning technologies.

» AA7|A%<5 (Machine Learning Application)
Held/oileld 7|12 AAS HA| 240 S8 4~ U= A
I Z22E /competition0i] 20{ot0] Cikst MY ZES 4=Ct
This course learns how to apply machine learning and deep learning technology to practical applications. The course
allows the students to learn basic models and optimization techniques by participating Kaggle-based challenges and

performing projects for practical applications.
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» 2FH#'d (Advanced Deep Learning)
712221 CNN, RNN 59| El2id ETE sH56t &, Tansformer 52| 2
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This course offers hot topics of deep learning such as Transformer after providing some basic topics about deep
learning including CNN and RNN. It allows the students to apply the learned deep learning techniques to real world

problems in computer vision and natural language processing.

. 9122153182 (Al and Ethics)
RIBAls 7l= AlBat o] F2|& 2HAUE Ofslste %—ﬁi“:f

o=

This course provides the ethical responsibility in the use of artificial intelligence technology and research.

o J2ET]Z}Q] (Capstone Design)

0| 2A=0M= Sict= ZRE], HEID|T]0], QL ot FAHE L Aol shd=0|
58 &8st st M QU S5 5 U= 7I31E AlSSIct nit e %*’H FA(of Chet MID|Lf, ARY S QIE
MG, AA| Z2AE 23 H=F 2] SOICL 0] 5SS BUACZ 2dloty| 2lchM SHISE 517| 20| 200 ot &Y
AEIME 2Hdslo] & et HEE Soff &5 FAHE 2Yst=S =0 UCH

This course offers students an opportunity to study new and various subjects related to computer, multimedia, and
Internet technologies as a group with their supervisor. The course includes seminar, industry internship, project study,
and research paper writing. In order to efficiently complete this course, students are advised to determine their own

research topics by preparing their study plans and contacting their supervisor in the beginning of the semester.

+ ZYX2AE (Graduation Project)

0| 2A=0lM= Sot= ZRE, HEO|C|0], QIEY S ZRE ™ 20/0] ZHE MEL CIS FAIE Ld Aol SHES0|
JHRIERE waesit e U SEE £ s 7IBIE AlSeict nat 2
HA| ZZ2RE 23 HAl=F 2 SOICH BWAECARIS
M AT ESS ALl LI, A-E ol S Zalof Cist 2|8 YHE of1, BUME 2Hdsto] AESiCt.
This course offers students an opportunity to study new and various subjects related to computer, multimedia, and
Internet technologies with their supervisor. The course includes seminar, industry internship, project study, and
research paper writing. The course is provided for the students who have already completed the Special Topics in
Capstone Design. The students are advised to continue their researches and studies based on the mid-result of the
Special Topics in Capstone Design, present their final research results, and submit the corresponding reports.

+ Y%= (Graduation Thesis)
OlZZ|SEIls HAEC|ZIOINL SUTBHES 0|45t 7102 ZYUS 25 “SYU=2" &4 0lEE 2SI}

Bachelor of Engineering in Artificial Intelligence decides acceptance of graduation thesis by completing Capstone Design
and Graduation Project.

* A=A e (Compiler)
AFEUSIO| 272 0|2 = AmYUe| JES HIRCt AR, OFl2M, F1224A, A0o] 234 B3 257, Kot 7|
A, push-down ZS&Z|, Zw210], OH 7|He| A58 Ofsistl 8% + U= sHS 7I2Ct
Students learn the concept of a compiler, which is the basis of computer science. Learn the relationship between
compilers and formal languages. Specifically, it develops the ability to understand and apply the elements of lexical
analysis, syntax analysis, grammatical expression and classification of language, finite state machine, push-down
automata, regular language, and parsing technique.

o 2T Ed]0]F8} (Software Engineering)
ATEQ|0| Z8t 20k T2 20| LS, @3 7|7F SO B2 T2 S0| 2ofsts 2L Ycls RAIS Cl2ct 2



Z{0|lM SH5ot= 20k Z2 02| T2AMEC| MAlot 714, AlRut Z=8l L2|e, ATEQ0] HIZQ| HZup 2l Q14|
Oz Z=efnZte] Y@E, AREA} 2I2H QIEm|o|A MA| 2 A3t So|ct

The field of software engineering deals with problems that arise when programs are large, when they involve many
programmers, and when they exit over long periods of time. Topics will include organizing and designing a
programming project, testing, and program reliability, identifying the nature and sources of software costs,
coordinating multiple programmers, documentations and design of friendly use interfaces.

o HEP AR AE] (Metaverse System)

DIEHHA AARL2 QIZt0| @2F0t BAE| TIO|HE X{2[oh= WRO| Tt 7220l WHES TR = MHo(Ch 2 W2 e A
ACHoll HE|D|C|O] CIO|&E M2 welot= BIEHHA A|ARIS 35EY| 2I8H 2 712 7[(0[0(|, 12K, ofL|MolM, H|C|2,
ARRE, 2C|2)of Chst 7HE2 H2E lBICE

Metaverse system is the process of dealing with basic methodologies on how to handle data related to human five
senses. This course conducts a conceptual approach to each basic function (image, graphics, animation, video, sound,

audio) to implement a metaverse system that exchanges multimedia data with each other, in the metaverse-era.

o DHt/AABIAZZ T (Mobile/Web Service Programming)
oA T2720 T SF0|M 2et L YMH|A T272Y9l 7|2 JiEE B2 oY
oM HA L0 HE IS AdREsHS T,
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This course is designed for learning a fundamental concept of mobile programming and web-service
programming based on the open source development environment.

« ATHIESZ] (Al Networking)
2 IO QIEfUmRES0| Al 7122 CHECE E5 SVM, CNN, RNN, 28atst 2 ojlzidol 227]42 Jjie=
LIE9/Z S82 0IF7 T3 ZeDlof Cish ZolBict J211 ZRUES Soi £UMSS A QIS S8 IoTHEXZO|
OFet A7) 523 o5 Hfesich
In this course, student can learn on the key technology of internet Protocol such as TCP/IP. In addition, it introduces
the machine learning algorithms such as SVM, CNN, RNN, etc. Also, the network related applications using machine
learning will be learned. Through project, the student can obtain the designing and implementing capabilities of Al

based internet application and loT systems.

« glvlole)Z2 a9 (Big Data Programming)
T2 33 E= HIAY GO YRl YIH[OE2] 5V(THR, TR, &=, e, 71x|) 240 Choll sk&5t, HIC|0lE=2
B 718 &5l 2UE EAoh| I8t otsel WA cis S&sict
Learn 5V elements(Volume, Variety, Velocity, Veracity, Value) of Big Data, a collection of large quantities of structured
or unstructured data, and learn Hadoop and MapReducing for extracting values from Big Data and analyzing results.

« go]I2AH|AXZ T (Microservice Programming)

G|O|E{IE{Ol|A] OIO|ZZ2AH|AS JHestn 2FEsH= ZHE YWHE0 =70| CiSt 0|22 Ofslisty! &S SRUsICH R Vi
2X S2IRE ERE, HHo|H/2AIAER|01E 7|=, DIO|22 AMH|A, DevOpsoil CHahA Olsistyl, A& SaliA 213 Ho[E A
Elo| ATEQO JHY SHE FEot, AMY/RTske sHS Bt

Understand and practice theories on microservice development methodologies and tools used in data centers. As a
representative  technology, students will understand cloud computing, container/orchestration technology,
microservices, DevOps, and build the ability to directly build and test/operate the software development environment

of the data center.
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» 9412 (Image Processing)
221 20l TR [HIITO| B, eblsx2|o] 712 |, FA4IS2| AR 24 CR[HFA0| 7|2, 2|0 HE,
FFT, DCTE ZEatsh JAtsh Jahlzo| gt U Jablzo| E710f Choto] Zelsict
This course teaches representation of 2D digital image signal, basic processing steps of image signal, elements of
image signal processing system, image transform including Fourier transform, FFT and DCT, enhancement and
restoration of image signal.

AFE 2} H 2 (Interactive Computer Graphics)

2D2t 3D AA2| it CIAZ0IE {5t 712HQl 7SS AVelct 2 49| UE2 T1fHAS 95t Ar7E, 2T &
2702HY A0f, 7|8tk #E shading, 7S S8 ZESICH

This course introduce technigues for the interactive generation and display of two and three dimensional objects. The
topics to be covered will include data structure for graphics, geometric transformation, shading, visualization, and
languages for graphics.
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N7+—AFE 4SS (Human—Computer Interaction)
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This course aims at introducing basic principles and application examples of human-computer interaction(HCl). The
students will learn the way how to design interactive computer systems through a user-centered approach and how
to evaluate such systems in terms of usability. The principles, methods, techniques, and tools to be thought in this
course are based on diverse areas including computer science, cognitive science, social science, and interaction design.
The HCI principles and methods are used in designing and evaluation of most software and hardware systems that
interact with human such as education, entertainment, and medical application.

U/ux==27#% (U/UX Programming)

£ WS UI/UX Z202Yof Best RE uEs X2 5o, MA| QoA 60| 86 2= +Yo|ct 24,
UI/UXel Eel 2 z[4o| ArRAL ZES AIZsh| fI8h BRs | Aol HiZS IR, Ol F/dst7| 2fal T2tof
Sk CIRIQl Z2AM|AO| CHSE AES 3SICE ESt, QIEEH0|A T2 T2 2ted 7|2 T2 2]l V|&S Si5ot0], ¢ T2
EE Soff afdo| 242 BE IYE Y 0|2 sEads AHRICH

This course aims to learn all the steps required for UI/UX programming sequentially and applies it to real interface
implementation. First, students will learn the theoretical background about the definition of UI/UX and the necessary
factors to provide the optimal user experience, and conduct a practical training on the design process to achieve this.
In addition, students will learn basic programming skills related to interface programming, and through the class
project, the student goes through a process of learning all of the processes themselves.

« AFEHA (Computer Vision)

= 722 ARI0] A2t HBE 0I83l0] ZSEQI HE WSS SHe 2T IRPIXIR, ZFEVPIE ARt 2o A2t 322
SIS, X2I5HD 012 /85101 2% 914 U HS AT} 22 AYSHO! US 43 T 4 A2 SH= HM G £OKZ Bsict
|

A0l A 2AM gl J|A Sks WHEE =&510 Feature Extraction, Visual Tracking, Shape Matching, Pattern
Detection, Object Recognition, Gesture Recognition, Scene Understanding 2 3D Reconstructionz} Z2 M2 A 20k

—o Td=
=SS 350l

Computer vision is an interdisciplinary research field that deals with how computers can be made for gaining



high-level understanding from digital images or videos. In this class we study following topics: Feature Extraction,
Visual Tracking, Shape Matching, Pattern Detection, Object Recognition, Gesture Recognition, Scene Understanding,
3D Reconstruction.

o A}AAoJAE (Natural Language Processing)
O] HF2 AAHAOIXZ|(NLP)2| CtASt ZAISS CHECE M2tA, E(0jAAY|, HEfA 24 Sit 22 HEZAQ! AIH0IH2 o ==
S, SHES0| ZH4LIBke| ZA0l| O] 7|HE HE8Y & JUEE sh= AE FHE SICL
This course covers a wide range of tasks in natural language processing (NLP). It covers traditional NLP tasks such as
word spacing, morphological analysis, parsing, and so on so that the students can apply these NLP techniques to their
own problems.

o A 10 8t5 (Natural Language Learning)
0] 52 SHIS0| 2{e1H0ix{2]e] 02| 2AIE 7|AgkE AE0IM & & U= sHE 7|1R= AE SHE STt SAE YHE
ZIA 7|AgkS 0|28 2F ALEsi0] ZMEM, 2% Ry 242 S8 BAIE: CHECt
This course aims to have an ability to solve natural language problems from the view of machine learning. The
students learn the statistics-based and machine-learning-based techniques for natural language processing and how

to apply the techniques to solve natural language tasks such as sentimental analysis, text summarization, and chat-bot.

» 9 to]EjHto]d (Big Data Mining)
2G|0]E{ Ot0['Jo|2t ChEC| CIIO|E{Ol|A 2|0] QU= THED} RIS YA | 2fsh A5l = FAksAQ! Yol 2lsi HoEE
ZAkstal Aot Hajo|ct 2 =2 GOl Ojol'del 7|24el JHEEn 11 HB8HES HISSICt 2 =AZ dedision trees,
classification, association, clustering, statistical modeling, Bayesian dassification, k-nearest neighbors, CART S& CI2LC}.
Big data mining is the process of examining and analyzing data by automatic or semi-automatic methods to find
meaningful patterns and rules in large amounts of data. This course provides basic concepts of data mining and its
applications. Topics include decision trees, classification, association, clustering, statistical modeling, Bayesian

classification, k-nearest neighbors, and CART.

« AR AA (Information Retrieval)

SHA, Ao, oln|22Ql 20| oS A Tt HEAM AARIS| MsES Adote AM B84t Al 2010] st Fop
He CHRCL

This course deals with information retrieval techniques by statistical, linguistic and semantic methods. It also introduces
the evaluation methods for search efficiency and various factors that determine the performance of information
retrieval systems.

« A BHALUEE (Knowledge Representation and Inference)
29| 2842 =07| floll =2, Tl S Q| AAMS HREIS Sall Eloh= YHSS ST

This course aims to introduce how to represent human knowledge through frames and logics to increase the
effectiveness of inference.

« SAASILol2 (Statistical Learning Theory)

Loss, RiskE Eetot B4 &5 0|28 a5oto], 24 Eaidol| ofEH &Est=A|E HI2LH.

In this course, the students learn statistical learning theory including loss and risk. In addition, the students also learn
how to apply these learning theory concepts to modern deep learnings.

e A FHALDZZ 7Y (Al and Game Programming)
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ATEQN = 2 M3l SHUSE 21610, A Z2T2is Sl Al 24, A2 U AE 24, Q=250 Cish A2

D224 JHES2 AVlet AE&SICt O] o= T2l 248 ZEsitt: 1)AIY 74 24 & dijEat Al SXHE flst 3=
o 22|, 2)HolE 2 A M - o 22|, HE] U 25, 3)08Als ¢ O HUEE, TS HYEE, TEFH LEY 2
=2 This course introduces and practices some concepts of practical programming for game components, data and
signal analysis, and Al using game programming for students pursuing in software or related major. It includes the
following contents : 1)game components: rendering and collision and physics for game objects, 2)data and signal
analysis: frequency processing, filtering and compression, and 3)Al : single perceptron, multi-layer perceptron,

convolutional neural networks and validations.

« 22X 2779 (Robot Programming)
D|2iRjS2fet 2RC| SIEL0], AZEQ0| E3HE, 3idl J|= OfZ2|AH|01M ATEL|09] 25 Olslfst 2|Y CIRIEES Sict
Ag2o2 Z2I0|HLt TS 0)2iAtSA IR 22 2lst Al 2
21 sl
In this course, students understand the structure of hardwares, software platforms, and core application softwares of
future cars and robots. Students learn and develop various sensors and computer/robot vision related technologies for
autonomous driving vehicles and mobile robots.
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- et A o]E A 2] (Metaverse Data Processing)

HEHHA A|CHoll= 2= GIOIE17} 100% YS! HElz MZ0||A| MEECH Y=E HolE § 71 2 d|o|&l= o7t Glol&el
H|C|2 Ci|O|E{0|C}H|C|R T[O|Ef= 2K-4KOfA 8KZ Of AMAQI LAS =0 siatcs NKZ SHRYEICE Adad 4 gl 3E2
U2 2o| HI0|HE &St Heletr| fleiMe 71 71220l 22 Y Wert ot 2 uFd2 0|0jR|/2rC|2/H|T]|e, &4/
FE4 o2 YE Y, IPEG, MPEG & 24| EE2| Al A7 & DIEfHA CIOIEE neksty| 28t 7|2 YualZof cifst
WG ATE A

In the Metaverse-era, all data is delivered to each other in a 100% compressed state. The largest data among the
compressed data is video data as mega data. Video data goes from 2K-4K to 8K for ultra-realistic feel, and resolution
is extended to NK. In order to transmit and process an unimaginably large amount of data, it is necessary to learn
the most basic compression. This course conducts a conceptual study on the basic algorithms for exchanging
metaverse data such as image/audio/video, loss/lossless video compression methods, the case studies of international
standards such as JPEG, MPEG, etc.

» JA7|€F=27]¥ 1/2 (New Technology Colloquium 1/2)
2 IF0M= RY 2kl CTOE 2YUsto] A 20| TiRkst FAof tst S+ 2IHSHCE CTO Talk ConcertE sl A4
of S3} =512 S8 VMR BLBICE
In this course, CTOs who work in famous companies are invited and give a lecture on various topics in related fields.
Through the CTO Talk Concert, students learn indirectly the characteristics and know-how of the industry.

o A WA F 715 FAI (Explainable and Reliable AI)
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With the recent development of deep learning, it becomes important to understand a learning model and to evaluate
the uncertainty of predictions. This course covers the topics for reliable Al including interpretability, model explanation,
and uncertainty analysis for human-centered Al.
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71%0]2 (AI Research Review)
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In this course, the students pursuing graduate study and research career review the state-of-the-art Al methods
introduced at top-tier conferences and participate in open-discussion classes and seminars.

¢ AIFA71EAA (Al Industry Review)
s S L A MFR20MEZ 2[4 AIE U AH|A0 SREE= QSAls 71858 2lRotl A 88 Vsl 2 wa
E2 £¢ L MOUE FAfE2 2RHsICE 2132ls 38 2 7HY 2 2
Sot0] 24l Aol M HEkg S50t 22 HEo| =28 #HE & U

In this course, the students pursuing an Al-related job or an industry career review the latest Al-based products and
services, and participate in open-discussion classes and seminars.

«EE2l (Blockchain)
Web3A[CHE Ho7k= 7(871=2) 2= 42101 Ciol LotsLICH HIERQI £& AZE SSAQ1e| AAIR} 05238 HA TSt
Web3 application0| O{HAIC 2 RISISH=2] HO2 OfEH| sl Ltz o~ USA| YORZLIC ot 7thst S5 T2 2y
= &5l Web3 application?ig= Al2tsH LI
Learn about blockchain, the underlying technology for the Web3 era. Learn about the history of blockchain, starting
with Bitcoin, and how various Web3 applications have evolved through Ethereum, and how they will evolve in the

future. You will also learn how to start developing Web3 applications through simple blockchain programming.

» ©1718744% (Short—Term Internship)
A 7|olN AR FEE Sl darAE SESIC (720 Tt sHE £0)

This course gives the students a chance to apply theoretical knowledge of artificial intelligence to a field application
in a short term.

o 2718744 (Long—Term Internship)
2 10N Y| AT ZEES SOl M3AAME S (371700 T2t s 09
This course gives a chance to apply theoretical knowledge of artificial intelligence to a field application through
long-term practical experience.

» EPN3EE 1(AFASEH) (Individual In—Depth Study 1)
Sh 1010] Alstelsy @ ARRAIE F510] YNLE 2T waZ R|H510] T 87|50t 2ot S-H o2 S 3liBICct
AOKst ZAof 28 HUME A= w40fH AESH0{0F 51, 2T waE PR EOME HII50] PF £ AEs S B
Of5iCt.

A student performs in-depth research for a specific artificial intelligence topic under the supervision of an advisor
faculty member. The students should submit a report on the topic and its result, and the advisor evaluates the student
as P/F with the report and the academic activities of the student.

- 5PA 88 2(9)3A%58 ) (Individual In—Depth Study 2)
SHiE SEdetels1e| gEuE Motsl ==20|Lt E515 2dSict.
The student should perform deeper research about the result of Individual In-Depth Study 1, and then publish a
technical article or a patent.

20243Pd % WLIHY



- =2 24 (Artide Writing): 8M4e 2T w40 2|T510f|, £919| O0|C|0IE 18510 =28 2HYSICt

—

The student implements his/her idea under the supervisoin of an advisor. The result should be written as a technical
article.

- S5 2% (Patent Writing): 32 2| 0| 2|=510)|, 2212| OfO|C|01E Eofdlot, 2IE E™fot= H2E 3ol 2Ct
£5] 2 5|Yste 2 ANt HAHME HISsHL, HEHQI 2bd o S0 7|8t610] A= u+22E P/F 2 2Et oty
2 F0ofek=Lt,

Under the supervision of an advisor, the student will patent his ideas and conduct the final application procedure.
A student who wishes to write a patent must submit a proposal and an achievement book, and receive appropriate
credits from the advisor based on the actual progress of the student.
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« 0]2HPA Al (Differential Equations)

Homogeneous2t non-homogeneous Linear Differential Equations@| 3f, Ol2%&4l0| 28, Laplace transformation,
Inverse transform, Series Solutions of Differential Equations S &56tC}

In this course, we will study Differential Equations(in means the ordinary differential equations) and their applications.
Moreover, we will consider the elementary course of Fourier Series.

« A3 (Linear Algebra)

o M|, SHA, J1RA AY, LA, HEZ?E, xS, 714, Kernel and range, M&#E Eigenvalues and
Eigenvectors, CH2I3t, z|A28H S8 SH6Ict

The course treats linear systems, Gaussian elimination, inverse matrix, determinant, inner product, vector space, linear
independence, basis, kernel and range, linear transformations, eigenvalues and eigenvectors, diagonalization, and
least-square method.

« 0|22 825K Calculus)

Ut~ ool O, A2 0|22 1 80| Choto] SESICt

In this course, we study the derivatives and integral theories of functions(functions of one variable), the partial
derivatives of functions of several variables, and their applications.

» 22|82 AlY 1 (Physics and Laboratory 1)
SHut=o| Mutez F2[5h Mbtof gt 7|12 ZHES OlsiAIZ |2, 7|24l A's &

= o

Ak

f

_|O||

rasict 22 o, 2| IS

= . ’ o

e
o

o

First part of learning and understanding basic concept of physics and physical thinking through lecture and
experimental laboratory concentrating on mechanics, waves and thermodynamics.

« SEYUAGHS (Probability and Random Variables)

O] A=0lM= E7154H0| LIAHE A|A-IS| SiA L HAIS 2lotH] =& OI229| 7|24{2l WES skatict U € feug=
SHE7|20|E, E W, SAEEEQ Wk, Tt F4h Aebdot ek, eiE Z2A|A0(|T} O] =2l ok e
FE S, AHo| &, S|, Mitet Sof 2ol EA 28E 4 ATt (/C++2 0l8sh= MES Soll Z= 1Y s3¥s
SHAZICE

This course gives an introductory treatment of probability theory for analysis of the system that inherently exhibits
randomness. Covered topics include elementary probability theory, random variable, probability distribution and density
function, correlation and spectral density function, and random processes. Those topics are applicable to a wide range
of electrical engineering fields including information technology, control engineering, semiconductor, computer
engineering, etc. Homework is assigned to improve the C/C++ programming skill.

GERES

« AAAFLZ T Y (Object Oriented Programming)
7|Z2HQ) C++ Z22§AS Qlsl= Z0ICt OIF 2lsl, C++ L23Ho| J|=22401 2, CIofE 8, P4, &4, 2712
A Z2eHY, 2AF Y, BiY, ZQIE, Cass, RQ| Y2l § g C++ Z22US 2|8t 7|2 HIRCL wAlke B2 ol

20243h A% wSvhg



D2 Tekslo], ZEAE g Z202fA0]| 2IsolE 4 U1, 0|2 HES YAHTCZN ARE IS HIRSH AZEQ)
OSEICElofM Test 7|22l T2zl 5248 Hiksitt

Learning basic C++ programming. To do this, you will learn the fundamentals of advanced C++ programming,
including the basic structure of a C++ program, data types, variables, functions, branch statements, looping
statements, recursive programming, character input and output, arrays, pointers, classes and rules of inheritance. The
textbook includes a lot of example programs, it is easy for beginners to become familiar with programming, and the
theory and practice are combined to cultivate the basic programming ability necessary for computer science and other
electronic information colleges.

o ZFmZ (Data Structure)

Atz et UiE, 2IAE, ABK J, ER| TeiT 59| &2t 25t AZ PR E S8 o~ Q= Y2|ES R0t o =
2 SoliM ES2 [iketel R|AS Sltfisi Z=21Y V|ES AR o ATt

Learn data structures such as data abstraction, arrays, lists, stacks, queues, trees, graphs, and algorithms that can
leverage such data structures. This course allows students to expand their knowledge of computer science and
improve their programming skills.

+ 29A4 (Computer Operating System)

ZIARIE AFBAF 2240| olint FAYR|LL 7|52k 22 Crfet A EYE ZAIRITCE O] 2A=0M= ZEIZ224YY,
AlZg, 223 HIS? |24 Z2MM| ZHEE ahgtch S5] 7= AAEY, w3, o222, 7h-oee|2e|, Ty AlAR, ¢
23 AHEY, YESR, Eo/E0 U BURIAAt 22 FAE SYAH22 sttt

The operating system monitors the execution of user programs and various resource allocations such as peripherals
and memory space. This course introduces the concept of multiprogramming, time-sharing, and asynchronous
processors. Topics include synchronization, scheduling, deadlock, memory management, virtual memory management,
file system, disk scheduling, information sharing, protection/security and distributed operating systems.

« 413FE (Algorithm)

gmejzo| 7|2l OFE Sk CHEHQI UnalZo| HEHS siert UmalE

1S divide-and-conquer, dynamic
fiol=S SICt Oof22] 7|24l 8%

[y

programming, greedy algorithms, branch-and-bound S22 &350, 2t2{9| EAME 03

T ZAE 4TEC: 2 HFE ol & MER ZAOf ofst oiZ YEE &% & U= 5HE 720
Students will have a basic understanding of algorithms and learn the types of representative algorithms. We classify
algorithm methods into divide-and-conquer, dynamic programming, greedy algorithms, and branch-and-bound. We
also look at basic complexity issues. After completing this course, students develop the ability to find solutions to new
problems.

- gloJg o]~ (Database)

CO|EH[O|A A|ARIS O|RE 7|2 4 Q40| Cfigt 0|28 Aviiet, ER-2F L HACIO|E] 2ES SIS 2 $F COJE{H|0]A
A o2t SAKE A0f, 318, EfHAM |9t Z2 HO[EH|0|A 22| AARS Féish= 0|28 AVKSICE

This course introduces the theory of basic components of database system, introduces database design theory based
on ER-model and relational data model, and theory that implements database management system such as

concurrency control, recovery, and transaction management.

o AXEo]-F3} (Software Engineering)

ATEQI0] J5t 20k= T2 T2H0| HiThSt, @74 7|2h S0t B2 T2 e S0| ofoh= 249 Wisle BAIE Chect 2 2
Zlo|M St&ote &0k Z2 12y Z2AEo| MAoL 1, At T2 2k A2|E, ATEQ0] HIZQ| 21t 2Eiel Q17|
O] Z2Tefinizte] ¥R, AFBAL 2ISH QIEmo|A MA| L 2A5tH SOl



The field of software engineering deals with problems that arise when programs are vast and involve a lot of
programmers for a long time. Topics covered in this course include design and configuration of programming projects,
test and program reliability, nature and causes of software costs, coordination among various programmers, and
user-friendly interface design and documentation.

« HA71&€E227]2 1 (Latest Technology Colloquium 1)

ATEQI0] 7|Bte| 88 200 CHt 2[4 71&S oiE 20 HE/IE 2o S5 oict EH= Sty Lot Ml M7t
£ 2o £H, SHIS2 20l TSt Qokt VA, 29219 2I=et oitEl o|AS B IMZ 2Md5l0] AIESICt &2 £4at
EHIMOj| 7|81510] Pass 2 Fail2 THHEIC

Invite experts from the field to hear the latest technology in the field of software-based convergence. Each track will
invite school professionals and industry experts. Students will submit a summary of the lecture, along with a report

on their career. The grade is judged to be Pass or Fail based on attendance and report.

« AT EOI/MNZE (Introduction to Software Convergence Engineering)

ATEQOISEO] Chet 712l AIAS B NE U B27|S HENR SIHIIC DA ATEQIOf0] Cfst JI2EOI Bf
o = 5

2 &5 $, ATEQIOISESINE TABH 374 S0l et iAol 72N 0123 M SSEICE E240) ot
L FoUEA MAUSTH B YN ZUUALS S5 S 325122 4ustl, E20) ofst MY U Sisol Chet
24l SIS SIS0, 23 Eo| Melo Ciet A7 BiZS MB3ICL SHa| AYZHZ S20| CiME A chet

[l

=

AAIE S5t sl 20F Ot & B AY s St AU OlsHE b5t

Learn basic knowledge of software convergence by track and colloquium type. After acquiring basic background of
software, students will learn the history and basic knowledge of the three tracks that make up the software
convergence course. Perform track-by-track colloquiums with full-time/part-time professors participating in the
track and invited lecturers from related companies to learn the current status of industry and academic track and
provide a practical background for future track selection. Especially, for the game content track, we understand the
field through game history and understand the game through board game development.

 YARJAAIL (Design Thinking)

M22 AZEQ0| JHUS 25t TIARI S4l9] oA A Y- Olo|L|0] WS ISt 0|24 Z2MAE ERIFE
Soll SE3ICt

We will learn the design-oriented creative design approach for new software development and the theoretical process
for idea development through teamwork.

« Y/mtoldx2 e Y (Web and Python Programming)

oo|4+g O|Esto] Z22jYye| 7|zt & =2|& At Y AHS HiRe 2A=0|Ch 2 2 12i-/U2 HTML5/CSS3/
JavascriptE AFEot= Web Application Ofsifete 2], S210|HE 7HEE 7H5517 Stl, Node.js& S5t ZHHSH AMH 221
eflS CHECE

The objective of this course is to introduce the basic concept of programming and computational thinking using
Python. Students will also learn basic HTML, CSS, Javascript, and a simple web server implementation which are
fundamental skills to realize their own ideas into reality.

o QELASWAIHHI T (Opensource Software Development Methods and Tools)

ATEQ0] JHLS Ut YHER =70 tishM 2EAA ATEQOE 7|82 K&, 2ls2 2RO tist Z2HES
Of 7He WHE2 2|20] 7R 20| 20|10 = Agile 7HE Il CHoHA SH&SI, OIE AZELQ|0] AFJ0IM

2 YOIl CHohA SHESICH ATEQ 0] 7 B EAA ATEQ0IE SHOR 510, ATEQ|0{o] 4|,

&
= =
W, AR, B8, B2y 5o dErel 220iM 28 Jtstt =70 tisiA shgeith ot 2l 2IARIE o 57| 3¢ 21

b = iy [y

N

=2
[ml
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H2[SI0 HEEe=H, 0|F ATELQoIgE s WsIHON 25AE S85h= 7|2 sde sict

Learn about methodologies and tools for software development, and work on projects for the Linux operating system.
The software development methodology learns about the agile development method, which is used most recently, and
the various application methods applied to the software industry. Software development tools focus on open source
software, and learn about tools that can be used in the overall aspects of software design, development, testing,
verification, and team work. In addition, by installing and using the Linux operating system directly for one semester,
students will develop the basic ability to use Linux in the course of software convergence.

« FA7]&ZZ7]¥ 2 (Latest Technology Colloquium 2)

ATEQ0] 7|gte| gg 20i Cist 24!l 7|=2 oiid 20F MEIIE 2ol EXF oIt EiEHZ S LIRet A
HRIE 2o =0, SE2 20l Chgt 20kt &, 2010] RIZet HaEl oAS B ME 2bdsto] AEsict Ao
22 240 BMoj| 718510 Pass 22 Failz TETHEICE

Invite experts from the field to hear the latest technology in the field of software-based convergence. Each track will
invite school professionals and industry experts. Students will submit a summary of the lecture, along with a report
on their career. The grade is judged to be Pass or Fail based on attendance and report.

o ATEO]FIAAET RS (Capstone Design in Software Convergence Engineering)
ATEQOIZRHMBLZ 0| EUS 2[5 FHOEE AT EE A0l Relote ATE09] 7Y, 2 =2 24 Y
A LHE oI 2SR Tl A HEZ2|QZ 2SS BTt
Decide whether to pass for graduation from the Software Convergence Program. Develop software that meets
track-specific themes, write graduation theses, and present audition announcements. The results should be managed

by an individual's official portfolio.

s ZYERAEZEY )R (Graduation Thesis:Software Convergence)

ATEQOIERS e ATLEQUSEUAECIZRIE Olpdtll, ZUES ATEQOIZESIRDIL AA[SH o] GH=R
HElZ A2t 22 "EYE=R" T4 ORE ZEIC

The Software Convergence Department decides whether or not to pass the “Graduation Thesis™ by completing the
“Software Convergence Capstone Design” and submitting the results in the form of research papers presented by the
Software Convergence Department.

o OJAFLZ (Discrete Structures) (*3-%)

el BHOIM =22l TR Y ARE T2E Olslich| 2o dAl=2, En2lE SY, A, Y&, &8t 2§, olgdal,
OZIzA, g 2 iF, 2T, B2, Do g2lE, D20 AT, F3 Uit FRE =2| S0 25101 Bi2tt

In order to understand the logical structure of digital computer from mathematical viewpoints, this course is designed
to learn formal logic, proof of algorithm, recursion, set, permutation and combination, binomial theorem, binary
relation, function and matrix, graph, tree, graph algorithm, program verification, Boolean algebra, and computer logic.

« AFHYEYA (Computer Networks) (*3-F)
ZRE HEIAS Hdote 24E UIESZ FAISel AIE 22, &4, s2F Yy, 121 28 7120 tist] Skadtct. £t
H2|E 4= HES QUS| FHdnt 2 0| TSI AVHBICE & 15| 28 Sot0] ARE UIERRS| 4t 54
Oi| Chistod AVKSiCt 2 W=9| 48 &5101 ZRE HERTQ 7AZ £2F QB 425 2 E Olehe = U1, 2iEHst
LAN(Local Area Network)2 4AIE 4= A2, A& 223 J|gte2 5 ZRE HERTC| 0|24 Ol 2 SMAS FEez

VIL 22X ESg3ost ag71y



M ARE UHIELIZ JiE0| TSt 0|22t AE VeSS ASE &~ Tt

This course deals with hierarchical models, characteristics, operating methods, and operating techniques of various
networking devices that make up a computer network. In addition, we introduce the configuration and operation
method of internet connecting these devices. This course introduces the structure and operation of computer network.
Through this course, students will be able to understand the seven-layer structure of the computer network and the
four-layer structure of the Internet, design a simple LAN(Local Area Network), and develop the theoretical
understanding and analysis ability of the computer network based on the layer model You can learn the theory and
practical techniques of computer networking concepts.

« SWAELEQH|RY A (Software Start—Up Business) (*3-%)

|2 £E2 Hath UV IE0| ZAREISS £410|ct 0|0| AREFS2 AY7IER2 Stz 71 a0l 2%t Vs

|

AAS SoiM, SYT AL IS HiRCE

Many successful entrepreneurs in Silicon Valley are from computer engineering. Computer technology has already
become the most important and important technology for entrepreneurs. We study the next generation technologies
presented by Google, Microsoft and Xiaomi, and learn business capabilities after graduation through mock-ups based
on these technologies.

« @23 (Deep Learning) (*3-8)
Hai'dol BiAZ|AIRl 7|2 £EHA-E, &8, HE0|2)S 2R, 712 JHdut TSt Eaid 71s9| 0l2 2|AS SkEsict

Basic mathematics(linear algebra, probability, information theory), which is a background knowledge of deep learning,
is reviewed. Students learn the concepts and theoretical knowledge of various deep learning technologies.

« fE2A2"EEZ g9 (LINUX System Programming) (*3%)

71 el ARBEIL e RIAA 22| Sthil LINUX SHFolMel 2738 I 8H3S 55010, UNIX H2I[=2Me| APZ|IE
AL LINUX ARRE 2l JHESEAOIA AR50, file 1/O, file & directory, process & thread, signal, IPC, synchronization,
socket 52 12 T2 7[HE LINUX system callS 218 AF2EO 24 AEEHCt

This course provides an opportunity for a LINUX expert. First, various development tools in UNIX are presented such
as vi, make, gcc, gdb. Next, this course introduces various LINUX system calls and gives a lot of programming practices
on file I/O, file & directory, process & thread, signal, IPC, synchronization, and sockets.

« S99 =AFY (Cloud Computing) (*3-%)

S2}RE HHEIO| JHHE olslisty ZRMES RIS} 7ML 7|&(Virtual Machine)2| £ O[5t laaS, PaaS, Saas
S2| e T2HEES RIHGICE of0lEut 22| S2HRE MH|A EE Bt PaaS(Azure, Openshift, Cloudfoundry)E 0185t
S2RE MH|A0| I A5t OpenStacks S8t 7Hed AHI| Z2H|Ad L 2A7|=0] Cifst AFE BiASICE

Understand the concept of cloud computing and proceed with the project. Understand the features of virtual machine
and develop projects such as laaS, PaaS, SaaS. Learn how to use cloud service of Amazon and Google and cloud
service development practice using PaaS(Azure, Openshift, Cloudfoundry) and cultivate practical skill of provisioning
and operating virtual resources through OpenStack.

« AA71AI8ts (Machine Learning Application) (*3-5)

Held/oileld 7|12 A HA| 240l S8 + U= A5 AU=0ICh SHS2 mjblefd/Eeld 7|2 22 7|8 Hien
I Z22E /competition0i] 20{ot0] Cikst MY ZES 4=Ct

This course learns how to apply machine learning and deep learning technology to practical applications. The course
allows the students to learn basic models and optimization techniques by participating Kaggle-based challenges and
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performing projects for practical applications.

+ JHRT (Information Security) (*3%)

2 HHoM= HESAEMe| 712/ Eu Aeet AnelF, UL oAHUSY FHY Eoks0] Chsto] CHECt J12|1 =Ly
Q| Ho|sHEotET SOl ChoiM= Zelsict.

Students learn about the basic concepts of network security, Internet security mechanism, and security for wireless
networks through this course. In order to provide the opportunity for understanding the state-of-art security
technology, this course also introduces the current domestic and international standardization status.

+ Q%A= (Image Processing) (*Z%-H]7F)

221 A2Ql TR EHIISO| B, eblsx2|o] 7|2 ChA|, FaISx2| A|ARC| 24 CREHIFM0| 7|2, F2|of #
FFT, DCTE Zatst Galtst, FAIT0| gk I JahIZ 0| E710f TH5to] Zolsit.

This course teaches representation of 2D digital image signal, basic processing steps of image signal, elements of
image signal processing system, image transform including Fourier transform, FFT and DCT, enhancement and
restoration of image signal.

for

[
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» Hglolg|Z2 79 (Big Data Programming) (*-3-5%)
T2 3 E= HIYY GO YRl YIH[OE2] SV(THR, TR, &=, M, 71x|) 240 Chsll sk&5t, 2IC|0lE=2
B 7IXE &3 Z2E BA6H| 2ot sheel Wa|FAo| s skEslct
Learn 5V elements(Volume, Variety, Velocity, Veracity, Value) of Big Data, a collection of large quantities of structured
or unstructured data, and learn Hadoop and MapReducing for extracting values from Big Data and analyzing results.

« AloTAZEZo] (AloT Software) (*=2%-H|A)

ARE 38 7|2 2=0| O[cHE HIEF2Z Embedded SystemOlA2] S8 Z=22 JHEkg HHFICE F, Intel PXA255 7|8t
Embedded System ToolkitS AFESt04, cross-compilation 7He &AE =5t Embedded Linux kernel porting, 2=
device control S& S5l Embedded System 7HY 53E 2= T, &S 0|F0 ool S8 T=S ISt

Based on the understanding of basic subjects in computer engineering, students will experience developing application
programs in embedded systems. Using the Intel PXA255-based Embedded System Toolkit, we will build a
cross-compilation development environment, develop Embedded Linux kernel porting and various device controls to
develop embedded systems, and then team up to develop creative applications.

0

[o o

« AFEHA (Computer Vision) (*25)

IAS2 ARRHO| AlZE ZEE 0|8310] X520l TTtnt ES St 240t ORIVIZZ, ARECIA)T Al 20| A2t ZEE
S, %{2| 5110 0| O|23t0] 2| QlA] L oH S & o & UTE of= 2|4 T 20E RSl
|20l o 2AM A J|A skE YWHES E8510] Feature Extraction, Visual Tracking, Shape Matching, Pattern
Detection, Object Recognition, Gesture Recognition, Scene Understanding 2 3D Reconstruction 2 Z2 MIE &I 20}

co -dHE]|
== 355l

S
(]
pel

Computer vision is an interdisciplinary research field that deals with how computers can be made for gaining
high-level understanding from digital images or videos. In this class we study following topics: Feature Extraction,
Visual Tracking, Shape Matching, Pattern Detection, Object Recognition, Gesture Recognition, Scene Understanding,
3D Reconstruction.

« B2 (Blockchain) (*3%)
Web3A[CHE Hoi7te 7[8E7|&01 E24010)| Chs LoksL|Ct HIEZRQ! B 23010] AR} 0|H2|EE HA Cist
Web3 application0] OfHAIO R RISIBH=2] QPO 2 OfGHA| LIGH LIz 4= QISA| LoHgLICE L5k ZHHSH E24Q) T2 243



S E5f Web3 applicationZiighS A|2k6H £LCt.

Learn about blockchain, the underlying technology for the Web3 era. Learn about the history of blockchain, starting
with Bitcoin, and how various Web3 applications have evolved through Ethereum, and how they will evolve in the
future. You will also learn how to start developing Web3 applications through simple blockchain programming.

o DHFA/AAMBIAZZ T3 (Mobile Programming) (*3%)

QEALA D272 Vi StFOM 28k 2 AAMH|IA Z2240| 7|2 JHEE iR o
SOZM A FRO| HE Vst HRESHE T,

This course is designed for learning a fundamental concept of mobile programming and web-service
programming based on the open source development environment.

0lo
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« 2¥A0]F8 (Robotics Engineering) (*2%-8]7)

MM, HZO0lE], 252 RS2 O|R0{7 2RO| H0IZ 2loiM 27E= 22AE, T|=8 07| 74 2 2R AlZ2|o|M
HS SSEICE ES 2RAA0| AEElE HMeL 57| U HIHAIAR SOf| CHsio] AVKSHCE

This class is about navigation, feedback control and robot simulation, which are the key topics to develop a robot
system. Also, it includes the brief introduction about sensor, actuator and intelligence.

« AIAXEE7] (Reading World Myth) (*A|QZd=)

O] Mp== ot &4, F3, OfLIT{O|4H, AHlRIQ| A 2HI=ZE FMdste MAl Of2] Aol 4lek 2|~ 20HIstet SRS}
1 i HEIHEHSS S AHolE=M LlSte| SitHA onjet Y24 HAVKSEE Bl E 1} Sict

This course is designed to read various myths of the world(Greek-Roman and North European myths) and their
modified forms constituting original source of contemporary fiction, film, animation, and game, and investigate their
cultural meaning and their transformative possibilities.

« HaE2 Aot dEZe = (Technology and Digital Contents) (*A|YZ€=)

O] H=2 21M7|9| Al o] BB 52t HASZER| BE8sHS A0 2FA]P|0] S22 F0 UCL 0] AF0i|Me 7H
S, SUSY, 714, 2HIA 4 AV (8 &5, O|C|0] A2 S CIAS HIIE2R|E 283510] JojstsS F&ste WKolM
HIR=ZA|7} o2 ZE=|=2(0f Cisto] Hf=2Ct

This course is designed to help students experience technology-supported language learning and learn how technology
can be effectively integrated into education. The course includes diverse technologies, such as virtual reality,
augmented reality, game-based learning, machine translation, mobile apps and creation of media contents.

« UXCJZ}Q! (User Experience Design) (*AlYZ€=)

SRS ZALY U 2A SHS HIEo=Z AIBAIQ| HEg SHACo=Z ¢ ABICt 0|F 2lsto] Al L 0|20 Cf
Olahiet MER M it Jide SHAe= &SIt

Based on broad research process and analyzing methods, this course focuses on exploring and researching user's
experience. For that purpose students learn to understand research methods and theories of new concept
development.

o
el

« 38575} (Applied Statistics)
E7{80|2 S0|M EEAH 0|22 SEHE St 4 A= 7|Hut Y=
BL, 2%, AW, MY U I8, 2ackEAl, o

SOIC.

IS A5 £ A== Bt HR0R|= UE2 Alz

el

= o AN
STYY, LULR|Y, WY, AWEIEY, TR L S8 LA Wy

Students will be able to learn techniques and technigues for expanding the application of probability statistical theory
in statistical theory. The topics covered include sample distribution, estimation, calibration, midline and curve

20243Pd % WLIHY



regression, orthogonal polynomials, sampling methods, factoring, delineation, orthogonal arraying, and parameter and
tolerance design methods.

« goJgAto]AA (Data Science)

&2 U532 PAS0A TIo|E] Afo|RIAS| T2 HRISS AINSICE ESH 7|20] £-25t CIO|H =258 F&%t A4} HIZLA T3
£ ZE5t= O] LSt "HlojH 24 Al"E Zo[SICt 0l2f3t Y2IS2 H|ofE 0j0]d 7| S5l HIRUA 2AIE sliZshe o
LTt T2M|ARL Mg SIRIsHA| EIC,

This course introduces students to the fundamental principles of data science and walks them through the

“data-analytic thinking” necessary for extracting useful knowledge and business value from the data enterprises collect.
These principles underpin the processes and strategies necessary to solve business problems through data mining

techniques.

« 3945}t 1 (Management Science 1) (*Ho]E|Ato]2lx)

A UEHS SOl Of A 2|Mo| QAIEYE LHE o= USA| TLRIS0IH 2HE OI22 AAH22 4vlst 0 HHALE]
o Ao YAHIZ HES & U=SF FTHARICE HIAY & 1 SEEOPF 2 CHFORICE

An introduction to deterministic models in operations research with special emphasis on linear programming. Topics
include simplex algorithm, transportation and assignment algorithms and their engineering applications.

« 793735}t 2 (Management Science 2) (*dH|o]ElXlo]A~)

A SYS S510] 0197 2|MQ| oAMEHE U o USA| 2FAS0H AT OI2S A2 401510 OIS BidAte]
o] A0 HAZ HEY 4 UET THAZL T2 == UEAT0IE, SHAEY, FrAHEY, AY0IE, SMEHOIE, ¢S

0|2 So|c},

How to make the best decision through quantitative method Introduce the theories related to the learners
systematically and train them to apply them to the problems of real society. Linear programming and its application
areas are mainly covered.

« HloJgutold (Data Mining) (*HoIEAtO]HA
ClIO[E] Opo|'dOl2t ThZro| COJE{oM o|Df QL= MER F2lE LAHFH| 2l 2520 L= EArS{e! Yol ofsh HIoEE
ZAVSED EAMGH= Z210|CH 2 1F22 G|0o|E] Oj0|Yle] 7|20l JjEdSnt 1 28-S

Tod=22

\o
2
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Sl F2 =A|2 decision trees,
classification, association, clustering, statistical modeling, Bayesian dlassification, k-nearest neighbors, CART S CI2LC}.
Data mining is the process of examining and analyzing data by automatic or semi-automatic methods to find
meaningful patterns and rules in large amounts of data. This course provides basic concepts of data mining and its
applications. Topics include decision trees, classification, association, clustering, statistical modeling, Bayesian
classification, k-nearest neighbors, and CART.

+ 2838t (Financial Engineering) (*Ho]EAto]AA

0j2{e| S8&tE0]| st 2ol SO £0f, FARRI| CIet FAfMefed], Mo L|=20f Bhe AYEe X&201 N, 58
2pAlof CHSH [BTR0) S 4512, B3I 0|20 B3t SHES BT

The goal of this course is to develop leading-edge skills and provide new information on financial engineering. Topics
such as deterministic cash flow analysis, single-period random cash flow analysis, and derivative securities will be
discussed.

o AH|Ado]E|AFo] A (Service Data Science) (*H|o]ElA}o]2AX)
Ht‘l”\ BY2 MHIA AB]Q] MHIA FHE RGN H&EsHe BYME +Esin

o oL

0
2 LE2 MBI OPRIE, SH4E MBIA OIS, MBI QAR MBIA =i, MB|A S, ABIA 2ADRE, HHI’\ °|E1L*'



0AE S8 CfFA €t

Service Management is a disciplined business strategy to create and sustaining service economy for service society.
Major topics include service marketing, service mixed marketing, service productivity, service performance, service
quality, service relationship marketing, service internet marketing.

+ 5935} (Dynamics) (*=25-1]%)
7|Aeslo] 7|20t Ele @SS} 25YstS F2 22510 §lo| Zniet 2=0)| CiEt s 7|29siol OfslisalEe CHRLY

This course deals with the basic principles of mechanics, such as kinematics and kinematics. It deals with the effects
of force, motion, and understanding of fundamental mechanics.

. YFtEEYA (Mechatronics) (* 23-H]A)

71712t M2 ZEE HEHE DIFIEREASL 511 ol TWHAo= ZMio)| st S22 Ha= W QUTt 7|7te, ddE4, g7
2 12|10 [HRE S 7IARRRZ 49| E|0Y, /0] Chet AH|o{F2Q! et ATEQ0| L 1 J|A|2f2] QIE{H|O|A0]| Cht
&2 ABICL SUUSS HE2 Ssio] 22 AR OB M 4 QU 3P| TRUES MSHORIC,

The combination of machine and electron is called mechatronics, and inevitably includes part of computerization.
Mechanics, electric field, heat parts and fluid parts are taught in the mechanical part, and the control part of
electronics, software and interface with the machine are provided. Students are required to complete a semester

project that can be selected as a free title through hands-on training.

o ZF5Ao] (Automatic Controls) (* 23L-H]A)

M ZASHOAOf st 712 ZHEO0IMEE 2|2 H[ojolE2 1 S8S CHECt

With recent developments in electronic industry automatic control becomes one of the most important subjects in
modern engineering education. This course deals with be basic mathematical and computational tools for modeling
and analysis of dynamic system to be controlled and s unified methodology to identify, model, analyze, design, and
simulate dynamic systems in various engineering disciplines. Based on these foundations principal concepts of linear
feedback control will be taught. MATLAB will be introduced and used as a practical computation tool. It is desired
that students have minimum background in dynamics, and ordinary differential equations.

« N2E5 93} (System Dynamics) (* 2%-H]A)

AStA|ARIO| 251 RERIN SHE CHRE 2 Wilke FSK|ARIC| RERIut SHMS 2tels| CIR1 Ao |ARIC] s 2l MA|
I8t JHES HAISICE A0 L ASIA|ARIO| SHMA HRE 2T LIE2E L0 U2 0| U=E 7| oiMe STUE
O[2UAAl HB-HE sffA O2|10 2|=2sAd0) Cifst 72221 2|Al0] 2-FICt

This course deals with the mathematical modeling and response of dynamics systems and presents an overview for
the analysis and design of control systems. It is composed of content for analytical study of control and dynamics

systems. Students are required to have basic knowledge of differential equation, matrix-vector analysis and circuit

ro mu 4

analysis.

o 2333} (Introduction to Robotics) (* Z2%-H|A)

2R HUZOEE 22 2R SA1t Hofol| ZE 5k =H1ot A2|E S8 SEdt OlF Mool ArgsE| fIet
SEI|HE S5ict PAEez 2 UFoMe ZEA MY, Homogeneous Transform, Forward/Inverse Kinematics,
Forward/Inverse Dynamics, 9I2| & ZZ20[21A A0, F24Y, AokE 2/, HRARE 220 22 7124 7iigy 88 7|
Y 52 SfEelt

Students will learn mathematical tools and algorithms related to robot operation and control, focusing on robot
manipulators, and learn application techniques for their use in real life. In this course, basic concepts and application

methods such as coordinate system setting, homogeneous transform, forward/inverse kinematics, forward/inverse

20243Pd % WLIHY



dynamics, position and compliance control, path setting, obstacle avoidance and redundancy robot are studied.

o SR Z 2T Y (Numerical Analysis Programming)
= = 2| SifMe| 7|20[21 M TS o8d MY AR, 43| 0|2 2 ZAL StAE, 2t E4, =
ZARE, 2325 S20| Cish JFstn olof Cish = 2fUo2 13 Al M3 At (64 0|20]
CIASH 20folM 22, 2[5}, HI0le MA2|, Haid Yu1elE Soll oY &8&=4| CHEct

Programming the foundational principles and analytical techniques of numerical analysis, focusing on linear systems,

2to]
o
|

g

9]

numerical differentiation, gradient descent, dimensionality reduction, probabilistic modeling, parallel computing, and
analyzing their performance. This course also examines how numerical analysis theory is utilized in various aspects of
artificial intelligence and machine learning.

« AJ=z2 T IYYE (Introduction to Game Programming)

(42 CiiAr - 272 LASRKPython/C/C++ )] 2HEFSH GUI(Graphic User Interface) BH&2| 7|12201 AUBE 2Z AAS
285 Q1 OFA0|= A, S3HE Al SOl gt 2E 2ES Ofshist 2, 21 dA L JiLske HE S50 A

it Z2MAE O[SHSICE TSt 2HH0| HAS Aelot| 2lotd], &= 22 L B, A 22|, 30 121, AlY 23 X|s S0
tist 7|25 F#sict

Understand the code level of basic game of simple GUI(Graphic User Interface) environment, classic arcade game,
platform game using open source, and understand the process of game development through the process of
designing and developing. In order to experience games in various environments, students will learn the basics of

collision detection and reaction, game physics, 3D graphics, game artificial intelligence, and so on.

[ O @ 7|z20l 202U (C++, G, Python &) F80| U= Al 2 £YU2 0|2 £t HE Y22 0|F014 Lt
0|2 &gl =42 A RIS A2l 229} OF Ofsifst/| Lo HRSt 7|= Ol2&52 S&dke 40| |HO|C). & s
SA2 ME AdRE A= ABSIHAM IRI0)| Cist OlSHE Al3tsk= A0ICt

This class comprises of theory part and a practice part. Through the theory part, students will understand the
architecture of a game engine and the basic theories used in a game engine. Through the practice part, students will
deepen their understanding of the game engine by actually using the commercial game engine.

4

« afo]IZAH|AZZ T (Microservice Programming)

ClOJE{HIEIO)A DIO|RRMHIAS JH5ln SUSH T2t W=} 70| TSt 0|22 Ofsitn AGS S35 CEHQI 7%
2M S2URE FRY, HHO0|H/AAE|0|M V], OI0]32 AH|2, DevOpsOi| ChisiAl Olsisty, H&S SoliA 213 HIO[EMl
B2 ATEQ0| JHY SHHES FEot, AY/REcHE sHS AT,

Understand and practice theories on microservice development methodologies and tools used in data centers. As a
representative  technology, students will understand cloud computing, container/orchestration technology,
microservices, DevOps, and build the ability to directly build and test/operate the software development environment
of the data center.

« §8HT 1/2/3/4/5/6 (Convergence Research 1/2/3/4/5/6) (*&%)

HB U2 WY, 220l Y DAY, T2 Y H5T|R, REAA 7(0|, TR YAE0| SE 58 M| Y UL
ADEQol 227, Y B2, TR F2HS|, 5 B2 52 Wt U 2E

Students design his/her own course about Subject Mentoring, Foreign Student Friendhood, Programming Talent
Donation, Open Source Contribution, Program AppStore Registration, Software Competition, Entrepreneurial
Competition, Programming Competition, Academic Competition.

VIL 22X ESg3ost ag71y



U3 A= UEZ (Subject Mentoring) : 50| 0|0] 25t WSS E= FHIE HEYSICE UES LYst= S s 2t
=0|| CHSHA A- Ole| S-S Hotof Bict RlE= HIERO| TSt Al=lMet HHME Ao, 220

50 A= w2 RE PF E Y SRS 20 gh=rt

Mentor the junior who listens to the class that the student has already taken. Students who apply for a mentor must
receive an A- or higher credit for the subject. The mentor submits plans and achievements for mentoring, and
receives appropriate credits from P/F from the advisor based on actual improvement in grades.

9I291 34 TRISA (Foreign Student Friendhood) : B4 ATEQ|OIGEIBHI} Ado| 0|0l BHo] Sloyma 1247 |4
Slg/H3-UA80 Chet 7|04E St L HIES sallsitt, HE= UEZO0) Cish Al=lMet HHME AEsta, A2Hel 2|
ol SHAol| TS 7(0f OO 7|UIBI0] AZTAZTE] PF 2 R3St SIS 20| grert

The student contributes to the adaptation of the academic/programming skill learning/major instruction of the
foreign student belonging to the Software Convergence Department and performs the mentoring. The mentor
submits plans and achievements for mentoring and receives appropriate credits from P/F from the advisor based on
whether he or she actually contributes to the foreign student.

H

g

o249 257|182 (Programming Talent Donation) : SHi2 £910| & [0 &2 Z2 StuofA AZot= AL
EQ|Io] £=2%{9| ZAIE SHESt= ALER|0E Lot = WHO2 sV |RE AT 2FAE| 2SS SHYo)| Cf
ot 272U WL Jefg £ QUCL AYSh= SR AEAet AHME IS5, HEAQ 7|00 7|8H510 2| = w2 RE
P/F & gt styg 20 gh=Ct

A student donates talent in a way that develops software that solves the problem of the software demanded by
the user or the demand of the software provided by the school. Programming education for elementary, middle and
high school students in the community can also be considered. Applicants are required to submit a proposal and
an achievement form, and receive appropriate credits from P/F from their advisor on a practical contribution basis.
RITAA 7|0 (Open Source Contribution) : SHHE Z|Zw40| 2|E510), HOI0| 5|YSIHLE RE W4T} HASHE QEAA
FHILIE|O| ATEQ|0] FEZ 7|0EIEZE FIC}, REAA ATEQ 00| ZEE 7|0f517|2 5|USH= SHlle AElMet AZHME
AEst, A2l 710 o S0l 7|85I0 A= ua2RE PF S ATt stdE 20 Y=l

Under the guidance of your supervisor, the student will be asked to contribute the software code to the open
source community that he or she would like or recommended by the professor. A student who wishes to contribute
code to open source software must submit a proposal and an achievement report and be eligible for an P/F credit
from an advisor based on actual contribution.

T2 WAEO| 52 (Program AppStore Registration) : M4 2| W40| 2510, £Q10| DHE AT EQ0IE WAEO
£ S510] Tofok= HYS =T SiCt ALEQ0| TS 5|Ysh= SHE2 AElMet HHME AiEsin, ARl PAEQ]

S5 0 L Zoj| 7|Btoto] w42 RE PR F ATt Sds 20| Bert

Under the supervision of the supervisor, the student goes through the process of selling the software he created
through the App Store. Students who wish to sell software are required to submit a proposal and an achievement
book, and receive appropriate credits from P/F from their advisor based on the actual App Store registration and
results.

ol

£ 2 o] 7jdet] = w22 PF S 2Rt stEe F0] gt
The student will have to obtain a substantial portfolio through the process of applying for the contest presented by
the advisor or his/her desired competition. Students who apply for the competition must submit a proposal and an
achievement book, and receive appropriate credits from the advisor based on whether they are actually participating
in the competition or not.

Y 323 (Entrepreneurial Competition) : SMi2 2= w47t HA[Shs 3225 &2 2010] 5|Ysh= 20| S25h=
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IAHS E510] AZIA0| TEZD|QS SEsiER
£ 4 20| 7|8l A= w2 RE PF S ﬁgﬁ siEg 20| gt

The student will have to obtain a substantial portfolio through the process of applying for the contest presented by

the advisor or his/her desired competition. Students who apply for the competition must submit a proposal and an

achievement book, and receive appropriate credits from the advisor based on whether they are actually participating

in the competition or not.
- Z2729) HZICHS| (Programming Competition) : M2 2| w47t AAlske ZRICHEIS 2 2010| 5|Ysk= ZZICHSo)

ojsh= HYE Soto] 2olo| Mg Ssh= 7IBIE 2=S Sict ZRITH(0)| 27 ISt &
AZ1201 20| o LU Zuo]| 7|Bk5l0] A= wn2RE PR 2 ARISH &S 0] =t
The student will have the opportunity to improve his/her ability through the competitions presented by the advisor
or through the process of participating in the contest that he/she wants. Students participating in the competition
will submit a proposal and an achievement report, and will be given appropriate credits from P/F based on their
actual participation and results.
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The student has to obtain a substantial portfolio through the process of submitting the papers to the contest
presented by the advisor or the contest he/she wants. Students who apply for the competition must submit a
proposal and an achievement book, and receive appropriate credits from the advisor based on whether they are
actually participating in the competition or not.

* 7|A8E (Machine Learning)
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A2 AReR, M7 82 SHUSZ S Jie 0IgS —4\—7|'|3J
=2/E W5, Z22fs Solf &t 4E s s

Machine learning has become a pillar on which you can build intelligent applications. This course will begin with the
introduction of basic machine learing algorithms, and various techniques and theories are introduced with a focus on
practical applications. The use cases and limitations of these algorithms will be discussed, and training and validation
will be implemented with programming language.

+ 3]291A3% (Circuits and Signals)

0] =2 Sl SHES2 HARIZ 7[2ate] S22|et 758 Aol 7|23|2 siiA sHS SS5ICh Eot g L Ot 4lE
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2| 2|Z/HE3|2, RC/RLU/RLC 32, ¢ U oA AMS9| Fourier BiSt Laplace/z B2t AMZ2) A5 LE S8 ZEHHGIC)
In this course, students learn the basic elements and principles of electric cwcwts, mathematical representations on
continuous and discrete signals and systems, and signal transforms. The course deals with electric charge, currents,
voltages, resistance, Ohm'’s law, Kirchoff's law, series/parallel circuits, RC/RL/RLC circuits, Fourier transform of
continuous and discrete signals, Laplace/z transform, sampling, quantization, and filters.

« A9 gz 127 (Game Graphic Programming)
[ T CH7ESAT TR A AR A0IM 7HY 7120] =AY 22 7
F(EYHE 5), AYo| ALBEl= 22015, ¥, 2, 83) Sl 0123 2|42 2E510]

GLSL/HLSL) 7|8te2 A&S 2IsHsICt
In this course, students will learn game graphic development skills which are the most basic in digital game
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production. In particular, students will use the theoretical knowledge of linear algebra(projection transformation, etc.)
related to graphics, and physics(movement, rotation, inertia, collision, etc.) used in games to practice based on related
libraries(OpenGL/DirectX, GLSL/HLSL).

« AJJEHE BE|TEZE X (Game Interactive Technology)
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This course introduces the basic operation principles of input and output devices which extends toward the
understanding of future 1/O devices. Students will learn the fundamental theories of Human-Computer Interaction to
design interaction techniques for computing and understand the application of physiological and perceptual
backgrounds underneath the software and hardware design. In summary, this course is designed to learn how to
provide an optimal experience using motion-based input devices utilizing various sensor technologies, immersive
sensory output devices using wearable technology, and input/output devices.

3

[+
&
e
==
|

o 7W/57@ol2W AL (Virtual and Augmented Reality Programming) (*A|YZE=)
[ZThe 1 G+ 7HsAl TIA[E A1 TRl & 3D J2fA 2|7 AJARIo| Tt OfsHE BIE 22 AR(Augmented Reality)
Ot HMD(Head Mount Display) 7[2te] VR(Virtual Reality) 2= 73S I8t 0|22, 7|2 sHS BiYstl 01 21 A
2I5ICt,
Culture theoretical and technical skills for the AR(Augmented Reality) and HMD(Head Mount Display) based on VR
(Virtual Reality) can be implemented directly and making it.

+ A1933 (Game Engineering)
TUCHA ¢ CH, 22[Y (Unreal) 7FsAH Of 2= A A2 2 K0l AL8E|= CIASH A3t 0|28 24 uEH, A
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This course delves deeply into various advanced theories used in game production and development, exploring the
latest technologies in the gaming industry and the mathematical foundations needed to implement them. For

0|-n n9

[T

example, it covers superintelligent NPC technology, which allows game characters to react in real-time to the player's
actions, inverse kinematics to create characters that move in accordance with physical laws, deep learning and
reinforcement learning technologies used for characters to learn and evolve within the game, and optimization theory
for problem solving and decision trees for behavior planning. This class covers the highest level of theory that can be
addressed at the undergraduate level. Enjoy.

« Ho|E B/ AETAQ] (Data Analysis Capstone Design)
ClojE] 2AQ| 7|20l WES HAZQI CIO[BE SaliM, Olstistl H&5I=F SiCh.

Students will understand and practice the whole process of data analysis through practical data.

« AgYeleutolyd (Advanced Data Mining) (*Hlo]ElAlo]AA)
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This course deals with advanced processes after basic data mining. Students will be able to understand the actual
cases through the case-study, as well as the theoretical content corresponding to the advanced course, and solve the
actual problems directly.

B2xz7#Y (Robot Programming)
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In this course, students understand the structure of hardwares, software platforms, and core application softwares of
future cars and robots based on Robot Operating System(ROS). Students learn and develop simulation-based robot
manipulation algorithms and theory and practice of autonomous driving technology through SLAM.

o 288" AAE YAl (Robot and Vision Capstone Design)

250} 1™ A|ARI0]| Choto] SHESH LKRS 7IRIeR, 213 2E/H|M0)| A FAHIE Fot0] st=0] L= ATEQ0E HA st
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Based on the experience and study on robots vision systems, students design and develop car or robot related
research topics and implement the related hardwares and/or softwares. The results of this course can be used as a
basis for the course of Capstone Design in Software Convergence Engineering in next semester.

=P34sEE 1/2(AZEYol§#8t) (Individual In-depth Study 1/2) (*3-%)

=2 20y U AE, S5 29, ATEQ0] SN £7, HEH VIS WM 57 S8 A2 U WY
Students design his/her own course to write, submit and/or publish a technical paper/patent/books on
software/technical white-paper.

£5| 29 (Patent Writing) : S8 X|=u40| X|=510f, 2212
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| OOICIONE S5ialahn, 215 BUSHs HAIS 43 2Lt
, AEOI 24 Of SO T|HE{0] AT DARSES PF F HEet

Under the supervision of an advisor, the student will patent his ideas and conduct the final application procedure.
A student who wishes to write a patent must submit a proposal and an achievement book, and receive appropriate
credits from the advisor based on whether he/she is actually writing or not.

ATEQ0] EXZ7t (Software Books Publishing) : 0] ATEQ01E&aIE el 2 The| RR0IH =88 & + Us
ATEQ0 EME E75IEE SiCt EAME HAZA HELE Z|3otH 2EAA FElZ HIZEE|O{OF ST} SHER 2 AH|Elat
245 TME AT 00| AHESID, ARl 2 o S0f 7|86t0] RS2 PR S AEH Sidg 20 gheCt

Have students publish a software book that can be used by software convergence students or outsiders. Books must
be distributed in an open-source format and in electronic form. The student will submit the preparation plan and
the book he/she has prepared to the supervisor and receive appropriate credits from the supervisor based on
whether the essay is actually written or not.
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Have students publ|sh books on cutting edge technologies that can help software convergence students or outsiders.

Books must be distributed in an open-source format and in electronic form. The student will submit the preparation

plan and the book he/she has prepared to the supervisor and receive appropriate credits from the supervisor based

on whether the essay is actually written or not.
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+ 3DHo[E€]X2] (3D Data Processing)
kg =9 2432t U s 220 285l= 22 H|H0| CishM BI2Ct 71o]2t L A1 2l0IChse| ™ HiMe| 22| U ElSE
CIO|HE A2lot= WA CHoiA SRBICE 32t 7[oHatS 7|8t610] QoS = 32fp EQIE et 25 &4 22 2
0|2 &85t 32t S WAISO|| ChshA CHEC
In this course, we will deal with 3D robot vision used in autonomous vehicles and intelligent robots. This course will
study the principles of vision sensors such as cameras and 3D lidar and how to process the data. Based on 3D
geometry, we deal with feature extraction from images or 3D point clouds and 3D reconstruction methods using
sensor data.

o AYZAN=ZAAEC] Q] (Game Contents Captsone Design)
LISt 71252 8E0I0] ARZZI0I7 M22 282 & & Us AIYS TS, Aol &
AH2tai 2Lt

ne

Develop a game, technology, or content that can give gamers a new experience.

o E2EAUIAT 2 T (Full-Stack Service Programming) (*-3-%)
SHH 205 FEZ CIUSH 2FA[A2F ClHI0|A0IM Adlsl= T2 O3S Jigsh= F2A Z34Z(Cross-Platform) 7|£S 018

S10) DHHY &, 2 MHIA, GIATE ofB2lA0lM U M| IR IAS JHUSHs YHS HiSE T20[Ct 0|2 9IsHM Dart Qo]
o Flutter Z2QI9/3S ALBSID, TRA| Adobe-XDE S5t UI/UX CIRIQ! ZDI2L Flutter T2H|I9|30} HIS3H= WS b
== it

This course is to learn how to develop mobile apps, web services, desktop applications, and server programs using
cross-platform technology that develops programs that run on various operating systems and devices with code
developed once. For this, Dart language and Flutter framework are used, and if necessary, learn how to link UI/UX
design results through Adobe-XD with Flutter framework.

. E]X}OIﬁij_EH‘ﬂ (Design Programming) (*-3-%)

ClAtel A oll=g Z|Uot= SHUS0| Ee= o= ARERF AZEQ0], T2 021 R|AS EA2e= CHRE WbS0|c} Tz}l
1} o= 20| —.—4% 8BS HTML/CSS/IS 718t Web, Arduino®t Raspberry Pi 7[8t Physical Computing, Dart/Flutter 7|8t
ARNVR/MR & ZRE 7|=8 2810 CIARIY oz Zu=ES Tte= YHE0| dishA BIRE=SE SiCt

It is a course that comprehensively deals with computer, software, and programming knowledge required by students
aspiring to design and art. Learn about the methodology of creating design and art results using computers such as
HTML/CSS/JS-based Web, Arduino and Raspberry Pi-based Physical Computing, Dart/Flutter-based AR/VR/MR collected
through demand survey.

« 3-gdo]el 24 (Applied Data Analysis)
2 W=0iM= CHSE Ho[H 24 7|8 82 78S 28at0] siHo| Citkst 24
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In this course, students will learn various data analysis and statistical technigues to extract insights and solve real-world
problems. Through the use of data, such as transaction data and user log data, students will study cases of insight
extraction based on data and develop critical thinking skills for data-driven decision-making.

« X2 A|A0to]ly (Process Mining) (* o] EJRlo]AAX)

ZRAA Dlo|de FHE 21 COEIRTE DRAMAS E254T, 4 U AP A3t JIHOICt AE, AHIZ, QL SO
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Process mining is a technology for discovering, analyzing, and improving process from historical log data. Students are
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taught how to analyze operational procedures based on various data that have been accumulated in manufacturing,

service, and internet information systems.
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S8dlo|§ 24 (Financial Data Analysis) (*H]gAlo]dXL)
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This course introduces students to analyzing financial data based on various financial engineering models. Students will
learn how to implement various technigues for analyzing stock market data and economic data using MS Excel, R,

Python, and Matlab.
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The world is awash with increasing amounts of data, and we must keep afloat with our relatively constant perceptual
and cognitive abilities. Visualization provides one means of combating information overload, as a well-designed visual
encoding can supplant cognitive calculations with simpler perceptual inferences and improve comprehension, memory,
and decision making. Furthermore, visual representation may help engage more diverse audiences in the process of
analytic thinking. This course introduces and practices a wide range of techniques for creating effective visualizations
based on principles from graphic design, perceptual psychology, and cognitive science. The course is targeted towards
students interested in building better visualization tools and systems.

o AFAFHAAYEZTHY (Al and Game Programming)
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This course introduces and provides practical programming concepts for game components, data and signal analysis,

and artificial intelligence using game programming. It explores fundamental theories of signal and image processing,

analysis, machine learning, and game vision, focusing on their applications within diverse fields of artificial intelligence.
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E2EHHIAYEYZ] (Full-Stack Service Networking) (*3-8)
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After learning traditional computer network skills, discover the latest networking skills. Traditional computer network
technology is based on the OSI(Open System Interconnection) 7-layer structure and understands Internet-oriented
technologies such as Ethernet, WLAN, and TCP/IP. In line with the software convergence department and track, the
latest networking technology covers the latest practical networking technology used in real industry. In particular,
students who need networking, such as capstone design and software convergence by track, can learn advice on
practical networking technology and explanations on the latest networking software technology while taking classes.



« 2+ 0jA 2] (Natural Language Processing) (*3%)

0 TS2 ZYHLNOKRINLPIO| CIEH SHSS CHRCE T2py, cloja]
ool 2EA, 2ok PN} 22 88 2

St Sto] 25 by

o M= 9=

ol

=0| 2pA

HSE ChEnAt BiCk O] 2L IS
ko] £ 1 7|

HERA 2N ST 22 HEO! A0I0fX2| £
7|ito] Zjgigiofafz] 7|20 chsio] SHS
Y2 HBY 4 USS e 2Q BE2

This course covers a wide range of tasks in natural language processing(NLP). As well as traditional and basic topics
in NLP such as word spacing and morphological analysis, its coverage includes application-related topics such as
sentiment analysis, summarization, and chat-bot. This course aims at providing in-depth understanding of recent
machine learning-based NLP technigues to allow students to apply the techniques to their own language-related tasks.

. 35 (Reinforcement Learning) (*Z5-H]7)
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In this course, we will study the theory of reinforcement learning using deep neural networks and implement it directly
through practice. Basic concepts of reinforcement learning, Bellman's equation, Markov decision process, etc. are
explained, and learning methods based on policy functions and value functions are studied. We will cover recent deep
reinforcement learning algorithms, and implement them on simulated environments.
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This course is an mtroductlon to digital image analysis and pattern recognition. It includes topics such as point
operations, color processing,

image segmentation, morphological image processing,

ima

ge filtering, convolution,

scale-space features, image registration, and image matching. This course includes foundations of pattern recognition
algorithms such as statistical, structural, and neural network methods.

« AFAE/Z71934% (Internship in Software Convergence)
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This course gives a chance to apply theoretical knowledges in a field.
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1. mlo)lmR Y a8 W (i) gl AZE9o] ulo]mZt]18] (Design Software Micro Degree)
ANIT

2. OO|R2C|T2| SH: TRl ATEQOIE §8lsl0] olalt 71&2| ZAAIE HolMe= QA 24
3. ofo|3=c|az| A
@ Computational Thinking 2%|E 25t 7|2 Z2724

@ 2HIUMD} AMHIA (MH, UI/UX) HE% 2[5t Full-Stack 2 12{Y
@ CARlzt ofls 20| +=QF st ZAFE/ATE0] 7(Et 2|4

4. 0joj2RC|02] 04 ofeu At
@ £291o| 0o[CI0fS Z7(0] AlYSHALSIT AlS ATEQ0| B|HE2}

@ OllE/CIZRl Atiol| ZA0] Qe ATEQY HEA}
® AZEQoIgRISnt "dnfo|HI2 12’ At 2 HE
@ 28}7| O4 OlBh AUSHY(HAYR 1817| ool Oto|2=2C|a2|e] tIH22E SofstH, 0fo|320|12| ol¢+&
5|Uste e 7| AZo| J|Zo| 41 & O|paiH E0t (T, SRS 2aAke AIYE £ ¢l8)
® O|R20|02k= 2|of 37i7kA| A1y L Ojeh 4 Tt T, £ Sh(1f) A&8HE0| MHO| AsHE 4= QAT
® Ol £¢! Dlo|A2C0|2|E ZI[st2t Sh= Zk= B7|E 29| J|Ztof O0jo|3 20| 02| 27| MEE sHof Sict
@ zZE ol g4 = DfOIElEEI:LEIE ZI1F 4 gltt
® Ol0|32C|02| 0jo|2t & EYLHS 55 Ah= 010|220 02IE 2o SYROIE & 4+ it
5. Cizjl A~ZEgjof Oto|32C| 72| 05ty
T SFR(ah)Y Rk o] wIEY B
41 E Qo] g-3tetut SWCON103 | H3Za CIRFQIA AF L 3
Il /\o] A
27T I
A n EQo] et SWCON370 A 28| AL 2 Y 3
Medolz | AZEfogISt | SWCON492 | ASAHH EAEAEIAY EQA 3
(=1) A I E 9o} g-&rst} SWCON371 S C]xpelm 2 Jafy 3
A 9
(Baola2nwaf, Mefo] (el ]: 1wt
6. Ol0|ARC|T2| o4t
@ Ofo|320|72] 41M2k= Alst olo|22C01T2|9| OlpA|A)| T2t WaksS Of450{0F BiC,
@ Ojo|A20|02] 41 Ao siE =S O|4sIUS FS Olrsiez st
® Op|R=002|Z QI¥E wit=2 Mg U usHoz &5 QIysit
@ Ol 3¢ DlO|320T2E BI|E AR 7| Oldt Wutme dx L We, = UUkie] stHoz oIFsict
® O[0|32C|02| o|¢ & Olo|FAZ2C|02| £25S UZWS 4 A0, HHSZUAM0I| 1 AHLES 7RSI,



B AnEe] nlo]az20e] o5 A=

1. plolaz2oag]g () 25 AXEo] nlo]F2]12] (Robot Software Micro Degree)
2. Opo|A=c|02| =#: 220 L5 0|2 2 ATEL|0| HE Qx| 2
3. ojo|A=2C|az2| A%
® ROS(Robot Operating System)2 7|gto2 st 22 I8t J|&
@ EALA J|Bto| 22 ATEQOf JiE 7|=
@ 20| Test Ciast Mol cist ofsh L AllM H0|E *2|F fitt ©
@ CjYst MIME HIge=5 22 Alof, 2R 223y J7is 45 2 718

4. Djo|22C|02] 0j% ofztu 242

o =
@ £2219| O0|C|olE BHHst 2RE WLt ot AZELY] H|ZZA}
@ 22 74 4 Hofof] Aol Y= ATEQN M2t
@ HREISSR AR FT2 T2l AR 24 HY
@ 287| O|4 O|st ZHSHY(HAME 1517| olAhoilA olo|=2C|0ele| A¥atAS Fojsin, Ojo|32002| oj+E
s|este 2= E7|8 AFo| Tzt MY & Ol EIC) (T, £t 2Rt AAE 4 glg)
® Oo|3 20|02l 2|0 374712| 414 2 o8 4 Tt T, £ sH(nf) ALSHY0| MHo| A[shE 4 QAT
® Ol5 3¢ Ojo|32C0T2|E ZV[6tnAt sk Ah= &7|¥ 4¥9| 7|Ztof ofo|32C|02] Z7| A1-E sHof Sict
@ 2IF ol &3 & ojo|a=C|aele ®IIE 4~ gict
Ofo|32C| 02| Ojo|e2t  SYURME £56 A= 00|22 028 2ol EYRUIE & 4 gict
5. 28 ATEQ 0| Olo|32C|12| 0|45
a2 (ah)g ki o] U &7
A2 E Qo] g-]stut/Z]
noos e SWCON331 g 2yma Iy 3
FH 58t
A I E 90| 83tst} SWCON366 e 3Dul|o] B4 2] 3
A I EQ o] g7stat SWCON494 Ay B EA T HAA]
A 9
e

®©
a
[}
inl
[l
o
=
oX!
™
2
=o£
ol
kJ
J

= O|53IUS B O|FeiHe2 AYsit

@ O~ 3¢ DIO|3A20|T2|E V|8 FR 7| Ol Wif=2 s 4w, £= UUhHE] SFHo=2 QIYsict
® 0j0|3=20|12| o|4 = Djo|A20 2| +252 Yads + A2, JASTM| 2 AHS 7IAeict

20243Pd % WLIHY



A8

et wSahA

)
H

]

Sz ES ol

VIL &

1. 2EEg)o]

[EH16]

nA.lo
= T
N 5 =
o oD ° ol
5 ® i e
=0 o3l wl Y
= ¥ <r s
—_ ~ S ™
o 8 zT N o
o = i ] R N
E ) T ol r 4 -
o3 ar
mr < Jjo Jo
do A M_. —
i o o Bl B0 52| W
~ Aol_ o | < o © o2 mm = | <k X ol o2
D - HE| N B
st W G R o T | o | O a2 oo ~x Qg X
<r ~ = ob 1§ o0 ﬁﬁnAELILI_oI? .moLI/MGVqRﬂAIC
x - AES 4 L_ow%%zwr %u13w PAEAEAE;
~ ol ol < H oju Ho = o N =< | o = & - M_.u pi ] W <
o4 O <4 Ar 4 of o ou S|/ o |9 L] o8 | for <2l 27
28 W Sl ot i B SR R
RE Moy T2 45 AEEAEIEAES ;ofioguil_ 2 O
o g NE<H | RS R |y O3 qu| . 4| © eI e
oF Cl oo | B E + o ol br 2| | oF
i oy ey =X X &r o= | & |3 | o | on| o
H & i o & ol | T K B 2|02 5| = T |Wn
< o Oy o 2 ol & | & LD 2
.ar_ Do | ST 5 AR f| 1]
_rn_x_. e Eil w_w_ i X ._ma D = & op | R nl
= IR fol¥ i thﬁmwm@m &0
~ oJ ok g | oF
. SHE LT
_w_ﬁ_‘\ = < ¢ M
7D 2l .or._ ol iy u___m 0 | B0 | 4 | WO HA ~
00 ~ ol LH o3 | 8r m_\ B | o o o ~
=) SO <k Gl TR . T~ 2252
d m_m 3 G o Mun._ 1 Mo B~ |0 bl Lo_ww " %0 = SR RS R R
~ — i o ol ~ 2
£ | e 2 w| B | BE e o B an +
i s o ol fo X ® oo || & SlglE
©E ST IR 72 B |z
o ©oH G ~ & W ;
oF ° w; ot Rl %5 or al o | < %& m; __% H = Z |~
W N gp ar " Ho dlo 21< ofr <|o|m|m
n 7 B | & - o
< orim | m ) Ho o oy
i CE ~d 2w |y Ho
a0 o) o) o = Jo 5 &
- { ol ol < -
ilor B | < |
. B B | B ok A o
o E 0w | BE i z
Qo M s | 2 w e = o i ar %)
a7 o = X0 = s o B YR = o0
I X o Ok 7 X g Jo
5 A £z oF oF AT g 5 or - Fo <
2l HIE LA LI PR g
n M OM _”_. mm .-:m_n wm- X |
0p o Ho
< g 0 $o "
; l I Mo g
(9] O EE = - =<
0 ol = KA
.
o D




2
ol
ofr
JE

STEQOf 7|2 A

£
ri

£

0

3
®
N

e REE e

A2 220y

LELASWHEYYU=T

PU-EEY

=4
Y2IEEY

=2GHA

ElO|E{H[0] A

NI NUT PN N N N RN NS I NS

4TEQ0l35

VEZR7IE 12

ClrIZ =249

EARIMHIAT2 224

EAEHMUAHES

BEEOE At Y
(CIO[E{AtO| A Eat)

=

Ojo|22MH|AZZ T4

~|=|N|=|N]

Glo[EfAfolota

cgeNst

Soo

71A1ekE

SEHO[E=Y

o]

R N NS N

ElolE{Dtold

I5E|0E{Ttold

HIG0|EfZ2 124

gl

ClO|EJALO|QIARIA 215}

SSHOIEEY

2N A0t0l'd

AAAHOIZ2|

ol

o
)F{”ﬂru

[m tor

n

E 9
oy

> o>

32T

sofst

SAFHTR 224

2Rn2 2y

3DC||0|E{2{2

oFtERYA

AYAR7|=

ARy 22mmz 2y

IELHLOIZULS

HIIEfE| 26| 527

QSASEAYIZ24Y

Al |lPILWWINIWIWINID DD IPIWWIWIWINININID DD IPIWWIWIWIWININININDIN[WWIWWWW [ W|INININ|—|—

RN N NN ST RSN Y NS N i NS I NU T I N i NS'T (P I NG T I N i NS I NG T I NS'T I BN N i ST I ST N i NS I O

H3 =22 0|28 2=

2T o —

2024%PA% WL-3H4



L5
18t 254 3shd 45h4
ATEQ0f of2tale LTEQof A SESHAZ ABiAA 2ojojolciof M52
_ _ EaHE AIBIZ[AIS 93
AmEgoigesy HREBSE Do N SRR A ot Gt
20| 719J0| 7|Z2-Al5] AME| ATEQ0] T 7| AS /AR S 42} AASAFO| cElgt
AUl 7|2-Mat NPE ATEQ0] A AlOI A DB SE2n Holo| 37 ZAl
AIIEQ neoz 5HA 20| ATIS =25 \_?:lOOO—|/ BE= V=l To 3}5
ATEQI0] = E=3=1ey] WI=9| +UE FESI0, C|R| &2 =5e} 02 U HAH 23 A
ATEQ0{e] AlMA Z|AlT} | HEXOI ATEQ|0| £0f S =T R =
L——TVI=l 2T =L USHa e ——T = oI5| AlSLOFES] 23 Lado o
e s2e g4 22 29 AAISI] M2 HS S8 4=
= (=} (hid = (=] o
BT === =S
CIRFRIZAL L SEHT 1/2 SYAT 3/4 ST 5/6
=EdeEE 12 ATEQ|OIEHUAECIRI
CllO|E2HAAECIRR
Y22 HAEC|ZLQ
EXRHPYAECRI
LTEQOIEEHE LESAWIHLHIET Y2IEEA
Yooz 22HY A2 2YAA
27| 2| 2 T2l otz CllO|E{H0] 2
AT EO{SS
ZVIE229I18 12
CiRteIZ 2 ahY
EASMHIATR T2l BABAE|ALESY
Olo|A2AMH| A2 24 SEH0EfEA CllO[E{AIO|AARFA|ZHS}
ClOJE{ALO| A2 cloje{otolg SSUIOIEREM
Cflo[EfAto| A A ERY SESAS IZHoEatold ID2M|A00ld
71AEE gicjole{=2 02 AHR0122|
geid
32T ZEo=z27z4al 2855t
S99 3DE{0[E{2{2] E2RAH 1SS
2R HYEY
FAIE= 024 o7 IE2YA el
2530} A ADITHELQ 4]
PEEREEEC Atz |z AQIEfE| e 323
Uxcitel 33t EHRs22eciz g
P e et m2 iy N B
ol SI YT 124

VIL AE s} gthet s34



