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[EE5]

- n|BH-A A (Differential Equations)
Homogeneous2t non-homogeneous Linear Differential Equations2| afi, Ol2&&Ale| &, Laplace transformation,
Inverse transform, Series Solutions of Differential Equations 52 &5t
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.

« A5 (Linear Algebra)
o™, MAA|, dBA, TIRA A, WA, HES YR=E, 714, Kermel and range, A1¥#et, Eigenvalues and
Eigenvectors, CH2S}, ZARSH S ZESIC}
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.

« U] BA B35} (Calculus)
U o0l O, ZE 0|22 1 80 Cisto] 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.

SRl BHOIM =2l CIAE HRE F2E OS5 | ffeh WAl=2|, ¥n2E S, A7, Y&, 80 28, oy,
OlRI2A, g 2 &1, 2%, E2, D2l ¢2lE, T23Mo| AT, £ Uit ARE =2/ S0l 250} B2t

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.

« 3EYUAGHAS (Probability and Random Variables)
LSl 288 4 QL= AEt 7= 0|22 &55t1 AAA0l S8 HESH IRt £7 ATE0 7|2 AIESte Y-S lsIct

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.

s AAAF=2 Y (Object—Oriented Programming)

YA T2 720N iR CIOlE] &, Y&, MEiR, U, g4, g, ZQIE, 2AIE S8 7222 50 22k,
S QUG AL QHZE, M, Thdale, JIE, HAAH0|A SO 18 AR T2 24 7|EES HIRL O|F HE&S
=3l fglct

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.

« AFEELZ (Computer Architecture)
TRE P2 A9 7|2 O|2224 72201 ARE] A|ARIS| 41t HA ol Cist JHE 7|EE
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Basic concepts of computer architecture and organization include data representation, register transfer, micro-
operation, system software etc. This course studies on I/O interface techniques which include instruction format, CPU

structure, control unit design using hardwired-control and micro-programmed control, interrupt, DMA.

g FZ (Data Structures)
Atz 243 Ui, 2|AE, AR [ Eg| 2z 59| Xfﬁ?ﬂf Jefst ja2E 88 4+ Q= ga12|ES iRt o 245
2 SoliM SIS Aol 2AE Etetn =2 JTias SeAIZE 4+ Tt
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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.

29AA (Computer Operating System)

2BAHAE AFBAL Z2T)ZHO| Sl AL T |dZ 7k} 22 TSt AH SEE ZHAIBICE O] 2=0iMe BE|Z2 T2,
AR2e, 02|12 BIS71A Z2MMe| JHde AVNSttt 6] &7t AAEE, w2l H22lae], JHtiee|ae], oY AL - O
A3 AHEY, FEIR, EE/H0 U BRI 22 FAE SHHCZ St

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.

AFHYEYA (Computer Networks)

ZBE LIS POl 23 UIEAZ BAISS AE 2, 5K, S ¢y, 1212 28 7120l cistel BBt 3t 0lS
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This course deals with layered models, charactenstlcs, 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.

&32]E (Algorithms)
AN2|ZOo| V)=l O[SHE St CHEAQI Anz2|=o| FHEHE HIRCE L12|E S divide-and-conquer, dynamic
programming, greedy algorithms, branch-and-bound S22 2&5t1, 229 EMZ O[sHst=E SICt 0221 7|22{01 B4+
T ZAE 4TE0L 2 UFS Ol T MZ2 24 cist ofiE LSS 44 & Us sHE 7|20
Basic understanding of algorithms and characteristics 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.
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« glo]gH|o] A (Database)
CIO[E{H|O|A AARS 0|2 7|2 M 240 Cist 0|28 AVi5lL, ER-2E L HAC0E Z2S S22 5t HO|EH|0|A
A7 o2 SAIE o], 218, EafiE 22|t 22 CO[EH|0|A 2| AA-S F35k= 0|28 AVNSICE
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.

AT Eo]-F3 (Software Engineering)

ATEQI0 & FOk= T2 70| Yot n, 27 7|7t SO B2 T2 12S0| 2ofot= 249 YMEl= 2AE Tl 2 2
Z{0ilM SH5ots 20k T2 12| T2AEO| HAI9L 4, Alglt T2 M2|E, ATER|0] BlZo| H21t e
Oz Z=efiniZte] H@E, AREAt 213t QIEfmjo|A MA| Y EA2t 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.

+ £ (Graduation Thesis)
BRESE WAELARIY EYT2MEE Olfots A2 EUS 2Tt ‘SY=2 4 ORE 2t
Bachelor of Engineering in Computer Engineering decides acceptance of graduation thesis by completing Capstone
Design and Graduation Project.

Z£¢Yx 2 A E(Graduation Project)
0| 2t=0M= StHote ZRE, HE|O|T0], QEU & ARFE M F0j0j| AT MEL CIUSt FAHE LY Ant2o| SHiS0|
Moz WSt M QP SEE 4 Us 7I2E AlSeich wat RIS 2 Ao cist MojL, At i3 QIS
A Z2HE 3l A= 2 S0|Ct WAECIRRIS £U%t SHYS0| T 7|0 £4sh= =22 WAECIZQI0] 0[0f
M AT 2SS Al LIV, 21-E "ol &t Zaiof| YHE ol EOME 25I0] AISsEit

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.

AAEYAQ] (Capstone Design)

0| 2t=0M= StHot= ZRE, HE|O|T|0f, QB & &
JES Yot syt M QU S5 = Ae 7BIE
&, A Z2AE 3 A7=R 2] 0|t 0] 2 =29

HEME 24510 2 w4t MBS Soff st FAHIE 2steS =of QT

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,
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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.

=932 (Logic Circuit)
LAY =22|29 7122401 =242t £ ofs) L CA|Y =2lg2(ZY22, A2
3l

LAY =282t HREQ| 7|27 gA0f 2l sh&elct
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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.

2l &AL (Design Thinking)

MZ2 2ZEQ0f JHLS 2[5 TRl SHQ| oA 4 HIYEt olo|t|of LS fI5t 0|24 Z2MAE E)3E Sl
SHEEIC.

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

H/stol Az Ty (Web/Python Programming)

2 T2} Ojo|M T2 20| 7|20l LIES HIREE it ¢l 2722 HTML5/CSS3/Javascripts AFRsh=
WebAppE 7HLEte 2N, 22I0|UE LS 71551 SiCt. OF22] Node.js& S8t A Z2 12HU7IR| & 4= UESF SiCh
o2 7|z 2ol st OfsiE +3E + JU=S FiCt

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.

QEAASWATI AL (Opensource Software Development Methods and Tools)
H

ATEQI0f S It WHET 70 TN RBAA ATEQIOIS J|HIOR B, 2l SN0 Tt TRYES
estpict, ATESIo| i WHES 2120] 713 0] 0|7 Sl Agie 7K WO Cha] SHsiSy, OIF AZESIO| KOl
A5t Tl B8 WOl it SISEICH ATEQIO] i ETE OEAA ATEQI0lg SHOR {01, ATEY o] 47,
e, A, 25, S SO Mool SR0IN BE JKss S0 LM Stedich E5t 2lsA SUHHES o 8| 5ot 2y
M50 BRHORM, O1F ATEY0IBSO| DRI 21=AS BB JI SHS FYsict

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.

71485 (Machine Learning)

TS ASHU S8 AILHEE FEE 4 UAs 7|80] SATE 2 AF0ME, 7I2AR TIASE g12ES MNckE As
Aoz A3 282 SHS2 CIYSH 71&1 OI2S AJNSICE O[2{%h Y12|F2| ALS Al A5 AFRtS0 Cieh =2I8

si, T2 Rie S =dl 4S5 S st

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 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.

A2 ex= 1Y (Al Programming)

0] H=F0Me QU3A s £30M HiRE QU3AsS 2T 28 HES HAZ AFREZ ST OlF 2IsH NumPy,
Tensorflow, Pytorchet &2 7|22l mo|M 210|E2{2|§ st&sla, 7|24l AFYe #9ig 4+ U=s s8= 710t

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
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simple neural networks using the libraries.

« 13929 (Advanced Deep Learning)

7122421 CNN, RNN 59| Haid ETS sk56t &, Tansformer S2| 2|41 E2id ETIZ HIRCtH ZFEH|I-RE 2 A0 x{2(0]|
ost Eaid 888 Sl 432 24 ofiZol Haids A8sit.
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.

Hlglolgl =2 12 9 (Big Data Programming)
CH2o| Y L= HIZY GIOJEQ] ZRtAQl YHI0[EQ] SV(TE, CIbd, &5, e, 7)) 240 tish Sk&51L, HH0jE2%
B 7IRIE &5t ZUE BMoty| 2Iet shEel WalFAoll thsh 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.

e

« AZ| o] FF9 7% (Immersive Media Computing Fundamental)
2 s AZ0|C0] 7|z 2 2= FHE 2ol Eest ARE JIES oSt 7|ZE URe BRE JIE &YYot 2 &2
TRE 7|8t AZ0|T0] =7SS AMESIY| IsiA OlsHoHOF she ERES| 712 2|4l U AR ALLE 7|Bte2, AZi0|C|of
EHS0IM MBSt O] ZRE A0S0 Cist 7i22el Y s&s ChECt
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.

UI/UXZ2 189 (UI/UX Programming)
=2 W= U/UX 22210 Bedt 2E S SR Skl AR QEH0|A F150)| 85 2= +olth 24,
UI/UXel ¥ol & 2[40| AR} Fes S5t | fIet Beet 2430 Al BIFS IR, OIS 25| 2fsh w2tot

k=X
o= [y =
BH= Ciajel TRAAC Chet A& ABICH E5, IEfH0lA D2 I2HY 221 7|2 Z2IY JISS S0, 4 T2

EZ S5 50| AAR DE THS 2 2oL SEIHS 2T
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 Ul/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 dlass

project, the student goes through a process of learning all of the processes themselves.

AutdH (Compiler)

AREASO| 27t 0|R = AMAUL(e| JHEE HIRLE A=, oF2AM, SL22AM, Hole] A Hil 25, [t 7|
Al, push-down AtE&%|, HrRH0], O 7|Eol 2458 Oldistl S8 4 U= sHE 7IRLh

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.

« HEM AR A" (Metaverse System)
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Metaverse system is the process of dealing with basic methodologies on how to handle data related to human five

|-o||

b2t 712 71s(0I0]7], 2K, ofLmold, Blle,

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.

« X2 J#YA]E (Programming Languages)
0| 52 m2 2 A0l 7|24l 7iES TR0, 1)CHdst ?_101 Z0|| Cist 4| 2AIES EQlotn, 2)1d #2528 ¢
BHQ1 QOO0 M= OEH| A MBS F=A| RALSHD, 3)4A| Med CHRHSS H|uwsh= LH%i eIt
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.

« SWABIEQH|Z YA (SW Start—Up Business)
He[EEale| P2 M3t 2UTIS0| AREIS 24102 00| AREISE2 AY7IEZ Sl0ig 7H S0 25t 7|
S2 S22 0 QIot 73, O0|AZATE, AR20] SOl A|A|st= 2FMICH 710 Chslf St Ol2(8 71&8 7|8tez §t 29|
AAE Solf Y = A7 TS HHLSIC
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.

+ 93 (Deep Learning)

219l BiFz|ARl 7|2 fek(ddtis, =HE, YE0I8)S 2R, 7|2 JHEat Ciet gald 7Ie9| 02 A|AlS skEeitt

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.

« G52 ”HE2 I (LINUX System Programming)
71 gel AEE|D s 2B S| SHLR! LINUX SHH0lMe] 203 T StAS S55104, UNIX J271242] A7|E A|
ST LINUX A" & HH*2F7-“01|A1 Al2t5t0d, file 1/0, file & directory, process & thread, signal, IPC, synchronization,
socket S2| g T2T29] J[HE LINUX system callg 21Y AI2Se =M AESICt
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.

* SWAHEQZZAE (SW Start-Up Project)
AHARIZH Do HA 2FRQ| HIFZO0| A2t 2ORA| 1 Q= 2M[O|CE REAASWE V(Eto = 2I010I| MY, A7, AlZHM
= NY7IR|e] Yol ntES HEISH Ro|AAS AHAGIo A Y Z=NASE AFTICH
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.

« S =AFY (Cloud Computing)
S2HRE AFEQ| JHES Oldlcty Z2HES RISHSICE JHAISE 71&(Virtual Machine)2| £21& O[5St laaS, PaaS, SaasS &
o| Jjgt TR2HMEZ RIGHSIC) Of0IED 20| S2IRE MB|A S g1} PaaS(Azure, Openshift, Cloudfoundry)E 0|25t
SRE MH|A9| I A5 OpenStacks S8t 7Het 2140 Z=H|Z Y U 2AF7[=0] Cfst MRS HIUSICE
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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.

AA7]1A8t4 (Machine Learning in Action)

Eed/ojdled 712 2|Alg A 240 S8 £ Ue 25 2S0|ct SHESE Dihlzd/EHad 7|2 23 J|-ES 1L
I 2AE /competitionOl| 201510 Cket A4 HHS A=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.

AH B S (Information Security)

2 YoMz HEHAEC| 7|2/0E0t 25t 22|E, QIE{UEQ BAHLIS2 MUY HokS0|| Chsto] CHEL. 12|11 =L
HOVISHESISS S0l ChollM = 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.

G%A 2 (Image Processing)

221 A0l CRHIMAZO| B, FLISH2|9| 7|2 T, ebITR2| A|ARS] 24 CIRYFHC| 7|2, F2|of Het
FFT, DCTE Zatoh At Jahlzo| gt U Jeblzol =510f Cifsto] Zelstict

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 YA (Interactive Computer Graphics)

2Dt 3D o] it CIASZ0IZ @It 712201 7|s5S AVNEit 2 22 UE2 1AL 2[5 Az7E, 12 I2
Jefel o1of, 7|skstd ¥ shading, 7HAISH S ZE6iCt

This course introduce techniques 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.

Hlef Ado]g - 8] (Metaverse Data Processing)

H|EHHA A|CHOIl= 2= CIOIE7 100% YS! HEiZ MO JEECh L= Cole & 71 2 GIO|E= ti7t Ho[E!
B|C|2 G|O|E{0|Ct HIT|L G[O|Ef= 2K-4KOilA 8KZ OHR AMMAQI S O shiiees NK2 SHEC) A 4 gig 4k
2 92 20| HO|HE d&ot X2lslY| fisii= 71 7122l YEE A Hevt ot 2 W2 0[0j2)/L|2/H|Ce, &
H/FEA HIO R oE U, IPEG, MPEG & =A| &2 Al ¢t & DIEMHA HIO|8E wgkety| S5t 71 Y12|Sol| cist
NEH HAE SRS

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.
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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.

Hdlojg 2 72| (Big Data Programming)

CHEO| MY L= HIEH CO[E{2| YEAQI BIH|O[E(e] 5V(TE, TIfd, &5, A, 71x|) 240 s sk&5dty, 2o =8
B 7I2E 2231 ZUE FASH| 2I6t skl YWalFHol| cish sk&stct.

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.

gldo]g =2 AE (Big Data Project)

HEXo=2 2= =2 RDBMSOIM T22HE C0[E 2 215l 2A2|2 dAloll= Z&, B, U, M S Cidet ZOofA ot
St 79| C0|e1S0| Lot QACH SE=2 CI|O|EIE H2Iot7| 2IaH CIO|E AIR|L0] E= 2SRAE2 HE|0l £242 2 13
2 OfaifolioF Sict. BIC|O|E £2/M0ll= Cloj8] 2, lojE| A&2|Z], Clo]g 24 L Cloj&] A2kt S| E 7HR| THAE QUCH
29| THAIZ OlsHist?| fsh SHES2 0] $0lIA BICI0|e] Z2AUES Mot TSt 2 T AQIE 2A2lste WHE i
Al =ct

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.g., 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.

S92 A E (Cloud Project)
QIB2|Se| EHelE BEZ, 4af HASHO| ARE =[RAC YOl iR 7|s0l= AUSAls, AlE B, HH0lE,
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E g Z2AEZ 25N loT(AE QEH) S8 E8310] gA Z2AEZ RIGHSIC
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 (loT (Internet of Things) or Al etc) to carry out the linked
project.

Ho X

2 A714227]&1 (Latest Technology Colloquium 1)
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Invite experts from the f|e|d 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.

« AloTHAEA|AH (AloT Digital System)
STEQ012t SIEQOE Zlshs YHILIE AL

FPGA 7|8t QH|C|E HAHA HE ZAHO| A2 4 35 8

SE0IM Al 72 YHIEIE SB0l| cist ZHE JHERt Ol eiE & RUs
Y2 CHECE O] YoiM= Al 2aelEit 01 018% 8& 710

Cisll B2 Ol UHICIE SHFUel +151 EE CtECt

This course provides the development concept for Al-based embedded applications in the embedded system
environment including software and hardware, and how to use and implement the FPGA-based embedded reference
board environment that can implement it. In this class, we learn about Al algorithms and applied technologies using

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

s AloTAZE 9] (AloT Software)

ZEE| st 7|z 1H=2o| O|5HE BIEISZ Embedded SystemOflM2| AloT T2 2K 7jets
CIR1, 2f2H2|moloM e T2 2le Xeks

A|21510], FreeRTOSS 2%t RTOSS

Feitt. OFF0|= Z22HY0IM
YHIEIE 2lsAE Feitt
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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.

+ AFHH]A (Computer Vision)

= D22 AR0| A2t HEE 0}2510] R|5HOl Tk}
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Detection, Object Recognition, Gesture Recognition, Scene Understanding 2! 3D Reconstruction 2 Z2 MIE

Sg 3t

ORIVRRIZ, ZRECA)E A2t 20| A2 HEE
3 B 4 YEE Sie 24l G 2OIE BRI,
Feature Extraction, Visual Tracking, Shape Matching, Pattern
AT 2OF

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,

Reconstruction.

EEZ449 (Blockchain)

Web3A|HHE Eo{7t= 718t0|&
Web3 applicationO] OfE Alo
E3l Web3 applicationZi&S A|2{5H £Ct.

ol
— )

Object Recognition,

£23010] Ci3 LopC, BERQI &
S| QOB OfZA LB LIZ 4

Gesture  Recognition, Scene Understanding, 3D

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.

« AIJIE$]7] (Al Networking)

2 DHOIME QEUTREZ0| A ke CHRCH S5 SVM, CNN, RNN, 28f8isa 22 Djdlejdo| 27ia8 Jjuez
HESIZ 882 OfZ7| 7aE el7lo| Chef ZolBict 2|1 TRMES S5 2YMSS A QIE S8 IoTHESZo|

Chet A7 5240 DRSS HIBICE

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 IoT systems.

AToTHIE®]3 (Al Internet of Things Network)

2 =2 ARSQIEULt CIR|EE, QI3RIs0I2le Ml 71| 3 7HES Sl CIRY EHAZH|0|H0] YA 0|02 42l
SICL O|E Qs 10T HESZ 7|=2t 42t MRAMSIE Feot= 2|4 ICT 7101 CHoto] SHEESIC AloT7H 2AQ1Z|, AloT7 22
g 517, 1207 AoTE S8t LIRILEPH 42} MUAISIOl OfEfst FBHS FER0| Cist HaS 7123 SR =sick
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.

2ot/ AMu|AZ 2 T (Mobile/Web Service Programming)

QEAA D220y Y BF0IM RHY U BAHIA T2I2HYO| 7|2 HEE HiRD of2f
SoZ M HA AR0| HE JHsT MR sHE FAATIC

This course is designed for learning a fundamental concept of mobile programming and web-service
programming based on the open source development environment.
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B2t/ GMu|AZZ2AE (Mobile/Web Service Project)
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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.

AT E O] RS (Software Security)
ITAIZO| Lol Tt ATEQ00] E&Hdut 27t LIH0| HRL Ut AZEQIofe] |=Tt =0+E Use-After-Free
o A2 0j=e| 2F, HoHA0IS} 2Tt =240l 2(UH & CisH 2 = UF0j|M= ATES)
02| ZHYZ2M|IA L 22|/2HAS X510 0|2{8 AV} Wellsh= C}. =5t 2Z4HMS0| 7154 Ofsh
£ =017| 2I510] SAZIS| LAOIN 7l EoF|oMdE CIRIE= A5 BTt
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.

o re

HHEQ (Web Security)

Z|Z2o| ATEQoj= 22RE X ¢ ofF2|A0|1MY} HEtls Felz THEEl= 24971 Ytk 2 UF0lMe Flask/Django SOl
7|8ksk= 2l OHE2|AH014SE], Nginx/Apache 2 Z2 FAH], & HoiH A|ARIS0| @l EafRA2t 3| OfEH 43283510
TSEl=2] Ofslist J2ist A|ARIOIA 22iet 4~ = EOHRAISS CHELL £3] Server Side Request Forgery (SSRF) 2 22
T 2 20t AHE2 MHES O Z Sh= S2ARE AMH|AS| 27} 0] T2t 1 =7t GBS =0k U=d, 02
st 34 7|20l 2t A5 HAG)

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

20248HdE ety



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.

- EP48551/2(AFE38 ) (Individual In-Depth Study 1/2)
= g U AZ, S5 29, ATEQ =A 27, HT 7|z BN 27 S A L RIS
Students design his/her own course to write, submit and/or publish a technical paper/patent/books on
software/technical white-paper.
sl =L
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£35 28 (Patent Writing) : M2 2| ul40| 2510, &Q12] Ol0|C|0|E S5{slet, 2T £:loke HXE .
E5] 298 5|Uot= A2 ARIAQt HHEME AlEotn, 4RI 2 o 50| 7|8tsto] A= u,2RE PF S Al &
HE 20f gh=Ct

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.
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2ol EME E7teS ST TME HAEM HElE AR-YsHH REAA HEHZ HIZZ|O{OF SiCt Sl 20
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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.
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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.

« AT A4E51/2 (Research Internship in Computer Engineering 1/2)
TLOlA 2ESkE 0] oSt AR 2RSS So I3RS S8EICL

This course gives a chance to apply research knowledges in laboratories.
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« A3 X A" (Signals and Systems)
AL L OlAF Do} A|ARHIO| 5 BV, 24 AU AT F 712 7HE
Laplace 3 S8 7|22 §F AEet A|AG 241 diHo|| 25t 7|2012 2 HHY
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.

 AJEZZ2 T YYE (Introduction to Game Programming)
(42 CHAF - Z2 72 QASIRKPython/C/C++ )] ZHEFSH GUI(Graphic User Interface) 82| 7|20l HQIEE] @& AAS
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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.

« AYAPA71%2 (Game Engine Basics)
(2 Oid 1 7|20 T2 1RHU(C++, C#, Python ) EE0| U Al 2 £Y2 0|2 £t 45 £=U22 0|R014 UL,
0|2 £=¢io| =22 A ARIC| A2l 7129}, OIS OlsHs7| 2l BRsH 7| 0|252 el&dh= 20| SHOIC HE £Y9
SAH2 B RIS HHZ ARBSIHA AIRI0| Tt OfshE datoh= Zi0Ict

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.
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afo] 2 MH|AEZ T (Microservice Programming)
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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.

32915 (Circuits and Signals)
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In this course, students learn the basic elements and principles of electric circuits, mathematical representations on
continuous and discrete signals and systems, and signal transforms. The course deals with electric charge, currents,
voltages, resistance, Ohm's law, Kirchoffs law, series/parallel circuits, RC/RL/RLC circuits, Fourier transform of
continuous and discrete signals, Laplace/z transform, sampling, quantization, and filters.

F 71422732 (Latest Technology Colloquium 2)

SIEQ0f 7|8to] & 2010]| Chet 2|4 V1S S 20F M27tE 25t 255 it EHER st LTt LA 27t
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EM0j| 7[9510] Pass &2 Fail2 THCHEIC

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.

20248HdE ety
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GLSU/HLSL) 7[8tez HES IS

In this course, students will learn game graphic development skills which are the most basic in digital game
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).

ALJEHE|BE|T=ZA] (Game Interactive Technology)
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This course introduces the basic operation principles of input and output devices which extends toward the
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understanding of future I/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.

7H3/%7 @ Aol 294 (Virtual and Augmented Reality Programming) (*A|YZ€=)

[ZTHA @ G+ ZhsAl] TRIE A/Y CR[l X 3D JI2fEA 2|1 HAARI0) Cist OfshHE BIE22 AR(Augmented Reality)
Ot HMD(Head Mount Display) 7|2 VR(Virtual Reality) 212 78S 25t 0|24, 7|54 sHS B 01 21 A
2ISICt,

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.

2Rz 739 (Robot Programming)
28 2YAHI(ROS)E Soll, 2R2| sl=0], AZEQ0| S2HE, sid 7| ofE2|AH|0lMd AZEQoje| #L2E Ofsletd 21 Ct
2R SIC AIZ20[M J|gto] 22 22t AN2|S3 ShEst SLAME £6 AR2Fd 7|29 0|21} A&S CHRLL
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.

3DH|o]E| X2 (3D Data Processing)

g FH As2t U 2|5 2R0|| #85l= 2R H|0|| CisiA] Bi2Ct 72 2 o212 2fo|chsel B HIMQ| 2JEI L g==
CIOIEIE A2loh= WAIOH CHSHM SESttt. 321 7[5ketE 7[Etet] JoE L= 32k ERIE 22fRER JH &
0l2 283t 3312 =9l WAISO| CishA| CHCH

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.

ErEH U] AT 2 T2 (Full-Stack Service Programming) (*-3-%)
SHH 2M5t DE2 TS 2Rt TIHIO|A0M Millel= Z2T1MS I USh= 324 S34E(Cross-Platform) 712 0I&3t
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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 Ul/UX
design results through Adobe-XD with Flutter framework.

FATHAYEZTY (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.

E2HAHIAYEYF] (Full-Stack Service Networking) (*3-%)
USHQl AREHUERT 7188 &6 =, 2 UHERIZ VeS8 Ysict Sl BREUESNR 7|22 OSI(Open System
Interconnection) 7A1E 20| 7|EI5104, Ethernet, WLAN, TCP/IP S QIE{Yl ZA9| J1&8 SHESIC) 24 HEQZ J1e2
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zZ|M HESIZ ATEQ0] 7|=0] Cist 4YS st&e = ULt

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.

A do]x2] (Natural Language Processing) (*3-%)
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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 techniques to allow students to apply the techniques to their own language-related tasks.
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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
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reinforcement learning algorithms, and implement them on simulated environments.

« /1@< (Short-Term Internship)
o J|oIM MR FEE Soff W3S SESICL(ESVI120l W2t &Y Fo)

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

« Z71@%4< (Long-Term Internship)
o JIoIM Y| AR ZES ol WSRAS SEECLESII0| T2t e 2o

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