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We deal with new technology and standard associated with computer software and programming.

ol AZEQO EZ 1 (Special Lecture on Creative Software 1)
AFH AZEQIof &3 X4 7|1t mES CHECL

We deal with new technology and standard associated with computer software

ol AZEQ|0] EZ 2 (Special Lecture on Creative Software 2)
AFH AZEQQ #E AU 7| #FE CHELC.

We deal with new technology and standard associated with computer software.

E X SHE (Advanced Probability and Statistics)
EDE, HEHS0| i 7| Zoot g Hetnt X O2|0 OfZEZ2 A § SENFEO| ot Fol W E40o)| Chs &t
5

[SEE
oot ot2E, SAH FE0|E, S4Y THO|E, FEO0|Z & YHo|He| Lt 3E= 4

L oo=

11

This course covers the mathematical fundamentals of probability and statistics theory including probabilistic models, multiple
random variables, function of random variables, and random processes with special focus on discrete Markov chains. In addition,
it also covers the advanced topics such as statistical estimation theory, statistical decision theory, and information theory.

%| ™3} O|2 (Optimization Theory)
A HHD ZH= CHYE 200N BIMSHAH LMsiCh 0] Zo|ol FoHd

7te HES gHE = o AL

2I43ta, O|E df&str| A

rlo

A X HB}

—1— =

H
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Convex optimization problems arise frequently in many different fields. The focus of this class is on recognizing convex
optimization problems and then finding the most appropriate technique for solving them.

J2j= O|2 (Graph Theory)

dgjz=ol J|&7ide def=o| ol &/ ST ZUOM Yolct def=Z 9| path algorithms, ZL2iZ coloring, planarity, connectivity
9| /idE HI2Ch

We lecture fundamental graph theory in the definition of , type of graph, feature of graph point of view. Also we lecture the
path algorithms of graph, coloring of graph, planarity, connectivity etc.

X2 (Advanced Numerical Analysis)
O] H=FoMe #stdoz HolEl =M siZe st XM ZAtga st J|PSS SHCL ME ELSZE, interpolation,
So| 9Ict
AN .

In this class, we study methods using numerical approximations for the problems of mathematical analysis. Topics cover
interpolation, extrapolation, regression, solving eigenvalue or singular value problem and optimization.

AFE T E2 (Advanced Computer Architecture)
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g AM71el HEE AT T, YEH ALY 7, MUK 2 AT Z2MMe 24 7IHE s|H RISC, vUwHAS 1Y
9

This course studies the design techniques for memory hierarchy, /O system structure, control units, and processors for
general-purpose computers. The class also studies the advanced computer architectures such as RISC and VLIW for
high-performance computers.

2ZHKN £& (Advanced Topics in Operating System)

2AEY, MY, 713, HIST|=, HARNO, HYTZONY, nALE], HRa2a], THYHZE Ba], /0 AlAHE, 2ot AHEHE
S9f g 2YAA Hgoil cHstof B2 Lk

The course is designed to provide students with latest research and development trends in the area of Computing and especially
in the area of Context-aware Computing. This is important to announce, so students must know this before registering the
course.

Olo|E{H|o] A~ E2 (Advanced Database)
ER 22 9 ZojMd GO ZEE FSAHCZ 3 HIO|EH|0]A MA O|2nt S2t0|AE-MH SHA| A Q| HO|E{H|O|A A|AR 7
o 7|5 R0, HEOIC|O HO|EHH|0]A & Z[4 CIO|HHO|A Z|=0| CHst 7|2Xel JWEE ATfsiot.

This course is prepared for graduate Database course. Here, we will look through advanced usage of database technology. We

will provide basic concepts and terminology for Data Warehouse, Decision Support, and Data Mining.

22t2E AFE (Cloud Computing)

O] #ol= S2RE AREES 2ol Eo| A7 22|t} o] Zol= S2RE 2o, 22RE HESRS, S2RE 2AEE S0l o
8l CHECE

This lecture is specially designed for Cloud computing, which is emerging technology to the business as a new paradigm of IT
infrastructure. It consists of many interesting factors regarding Cloud such as security in Cloud, Network in Cloud, Science Cloud,
Scheduling in Cloud, Load Distribution in Cloud, Fault tolerance in Cloud, and Data & Storage Handling, and Market Based Cloud.

Eo|M2| (Query Processing)
2 290N B2 HolHES BENEoRE NFsZ| o Chyst 13 oY FESS AJNBCH £ HO|HE Q& ¢

[y Pt}

—
M SUSS 2ESHL, O[S HML EWSEREE XHO HML EUS WS ol 2Hszt 7|¥e Lolettt

rot

El.ol:?)'l-

o

This class introduces advanced file architecture to save efficiency the enormous data. It also explains various access plans to
extract the required data. We will also study query optimization techniques to select the optimum access plan.

AT EQ0 B8 EZ (Creative Software)
ADEQ0f 3& WHE0| i 0|2 st&nt MM Z2ZME JiEo HEsts S aE2 8o 2ZEQ N Y T2 M A9

= o
=Qltt

2
Ao
0x
fjo

This course introduces the basic concepts and theories of software engineering. Student will grow their expertise of software
development process with practical development project.

HCl £2 (Advanced HCl)

HCI E8 %2 HX 2AZtEY Interactive Digital System CIXFQIS| 7|2 2El0f Cist 2|75 S O] 2|FOM= HC 2o 37HX|
HA - Usability, Usefulness, Affectability - Off CHet D&t ALEXL 7|&, MYEA WHES LOLELD O|F CIARl Sh= Yo CHal Y
2Lt FER0= HC o 2%t branch T2 StLEQl Zhefoidnt HEA J|&0f OS] S & LOR=2Ch

The advanced topics in HCI class first reviews the principles of human-centered design of an interactive digital system. It includes
the three core principles-usability, usefulness, and affection-as well as the techniques for analyzing user, task, and technology.
Then, the class moves to advanced topics of haptics and virtual reality. This covers computer, machine, and human haptics as
well as input and output devices in VR.

ZHH H™ EZ2 (Advanced Computer Vision)

HAE, oXdE, S92Y, SEEE SHAAS 2t HREH HTO| 7|20|22 Z2fsta MY #F A, 2zddy &4, 0|5
=M 2 % FH, UHE7|E o M, d= X Y MU 22 SEBAMEHSE LWL

This course lectures computer vision including pre-process, edge detection, partition, feature detection, object recognition. And it
introduces application examples such as industrial parts inspection, medical image analysis, content-based image retrieval,

recognition faces and facial expressions.

524 29 (Moving Picture Coding)
g A Ld12FE E3| MPEG Y2|B0 T ATLE ot

We will study the video coding algorithm, especially MPEG algorithm.

HHH J2igA E2 (Advanced Computer Graphics)

AFE O 44 N JHASIE Qe 3D 223, 2D % 3D H#E, shadingOl CiEt O[22t 4 A FEE A48, OpenGLE O
o EHO 3D ZEY A AZY0ld Al2E TS P HE 7|28 MSTCh

This course introduces 3D modeling for visualizing, generating of computer graphic and conversing of 2D and 3D, theory about
shading and the latest study trend. And this lectures provide the chance to make the 3D modeling in practice and simulation
system using OpenGL.




nEg HCe ZY (High Efficiency Video Coding)
g ¥ Y LAE|F 5| dFES= 2o P4 A Luz|Fo #E AFE Tk

We will study the advanced video coding algorithm, especially top of video coding algorithm.

AREUESZ E2 (Advanced Computer Networking)

P & 7I& ZI8te] RtMIT EDICIO ME[A X@ 7|&, DEE/DTE AMHA HESS 2l ZO0/ZHI/AMA HIEAINMS 2B
2lg & 7lg, d2(1 o|t HAHE HESRI ALHE O8N o7 & 13 Ales ZolBr)

This course introduces next generation service support technology, stream technology in core/distribution/access network to
support high quality/high efficiency and system architecture requirement and considerations.

SEA HERA (Mobile Communication Networks)
M= OlsS4 HIEHAO st 7|2 O[S Z2lsin, 0| &5t0] GSM, CDMA, WCDMA, HSPA, LTE ZOt0f Ligt MAC 7
Az A, EdE ME AL, dMA HERA RO HESZA 7|&2 ESStEE ot o2, Z2HEQ S M MAC
AZEO| OfEHA SEBI=X|2 MHIA AFZol Z2EEF0| s%5= /2§ HE

of% rHI o
ot

=
A= AEYOlEHet LELA SIPAUTIS S0 OfHste
ot} O|F S3t0 =ZAt= O|SSA0| theh Aol 7|&8 olshe 5= UL
This lecture provides basic theory of mobile communication networks such as GSM, CDMA, WCDMA, HSPA, and LTE including
MAC layer, signaling plane, bearer plane, access network, and core network, in view of protocols and its operation. In addition,

JHU

by doing project, students will understand how the MAC and service layer protocol is implemented through network simulators
and open source SIP engines. Therefore, students have detail knowledge using current mobile communication network technology.

O elE Sl (Future Internet)

Of ZololME #A) QIE{UD QlE{Uol EXHO| Chof RoHECh w3, Dlaf IE{HS TOKSy| SIg HIWHS opRch T3 Ll
S o2y PEMel SENS Fo| AHE PED 2l D) AEAS A HAf AEdel SHEE Jolt sta ol

& JhsT 20k ish E23Ch d2iM of atE2 0j2f EHNE st 2ast o2 7iX| #A3 7|0 s £E2 & Ho|C.

n this course, we review the current Internet and investigate its problems. We will also examine the evolutionary and

revolutionary approaches for designing the Future Internet. And we will focus on the manageability aspect of the Future Internet.
We will then discuss and come up with possible areas or methods for overcoming the existing problems for the Future Internet.
So, this class will be discussed principles and technologies arising from the need to spread the research areas of Future Internet.

QLEAA HEQZ (Open Source Networking)
SDN/NFV(Software Defined Networking/Network Function Virtualization)22 CHHEl= QEAA HESQZOZO| mfjz2{Cty HIE A
HHO AmEQ0f LD UBS S5t0] ABHEE B

Students achieve practical software development and verification capability for the paradigm shift to open source software and
hardware networking through SDN/NFV(Software Defined Networking/Network Function Virtualization).

YHEEZ EE (Advanced Information Security)

2zetol 7|2 0|2 3 48X Yz 7|Hy HEKI 22, F HY I 40 i o S AFEH 2o HA o 2ot eSS
CHEL

This course covers different aspects of security and privacy of data residing on some storage medium or communicated over a
communication line. The aim is to help students understand the important concepts of security. Security is concerned with the
protection of data and ensures privacy through various security mechanisms.

Y12|E E2 (Advanced Algorithms)
E£F 2 20ko| Mgt 120 ¥nz|Fol 7Y X 270 s uiCh

Students will learn advanced algorithm techniques and classification for specific area.

7|H&tE §2(Machine Learning)

JIAEtE2 dee 83 MEHA0 XASHQ JHME ste HFH =R AREOQJACH O
O|21t X L12|EE CHRCL O] Z2l= HIo|= HERZ, oAt 2 Eg| &

ELC.
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= M ZIA&S
, MEZE HE o, SAY StE UY SO ois o

Machine Learning is concerned with computer programs that automatically improve their performance through experience. This
course covers the theory and practical algorithms for machine learning from a variety of perspectives. We cover topics such as
Bayesian networks, decision tree learning, Support Vector Machines, statistical learning methods, unsupervised learning and
reinforcement learning. The course covers theoretical concepts such as inductive bias, the PAC learning framework, Bayesian
learning methods, margin-based learning, and Occam's Razor.

HlOIEf OOl (Data Mining)
WIS HOIHRRE LXK S XMS =5
7 2% 59 ojo]d 20| f HEXQ ¥m

We introduce data mining to extract unknown knowledge in enormous data and its technology. We deal with effective algorithms

[et Ho|EOto| o thet 7iEat Ol flet 7|&=
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for mining models such as association rules, classification, and clustering.




8GO0l &4 (Big Data Analysis)

CH 2 GlOlE{e| MEur HA oy 24 2n2|E § HOolHe 240 East 7|&g CHECh

This course studies technology for big data analysis such as storage and retrieval of large-scale data and data analysis
algorithms.

I EQIAl (Pattern Recognition)
S X (Statistical), 22 (Syntactical), FZEX(Structural), MZYS 0|23t THE QA0

of H&st= AHE STt

AFO| A
o -

rH

Bk 7|2 JjEe AJfstD oS

i}

mjo
0f

This course introduces the basic concepts, theories, and algorithms for pattern recognition and machine learning. These are used
in computer vision, image processing, speech recognition, data mining, statistics, and bioinformatics. Topics include: Bayesian
decision theory, parametric and non-parametric learning, clustering, component analysis, support vector machines, and boosting.

Apgel R =E=H(Research Ethics & Technical Writing)
=2 g g 8 A R2(0f| CHsiA CHECE

This course introduce how to write down the research paper and what is research ethics.

FH-sw Q=2 1(Human-SW Internship 1)
MAIDPEE Qoh A LAY ol AHE Tt MEutH dAYE HEMdE Z2OY

- ==

This course is the Internship program that makes master degree student to be more industrial-academic-connected.

FH.SW QIEHE 2(Human-SW Internship 2)
SHAIPE S QT A BAY oY FHS fiot Aty A" HYHE =2

This course is the Internship program that makes doctor degree student to be more industrial-academic-connected.

QIX| M 2|8t (Cognitive Psychology)
ZOiLELA 8RSl 7|& X|Aat Al 9 swo| 7|gto] £l QAX| M| X|Alg &53icth

This course acquire basic knowledge of humanitas convergence education and cognitive psychological knowledge which is the
basis of Al and SW.

2 Mg s (Advanced Linear Algebra)
wof ARHE, Fuy, CHEY, My sig o &3 2o tieh 7|x X[AME Hi £ dd Z2d21Y 3 H+ =239

E .

%R R
mjo
It
i

—_—

This course studies linear programming and integer programming after learning the basic knowledge about eigenvalues,
eigenvectors, orthogonality, symmetry, linear transformation and row decomposition.

22{Y (Deep Learning)
Held REE Fd5te WHEH Held REE st&oke o 223t LEQl initializer, optimizer S0 CHst 0|2 & A

This course studies the therory and practice from how to construct deep learning model to what is needed to learn deep

g
mjo

Saict

learning model, such as initializer, optimizer.

IOT £E2 (Advanced loT)

loT2| 7|8t0| &= MM HERI Z=EZ0| Cisto] st&stu, £3] olHX] B 28, 2ot 7|, Sink 0|8d 7|1& SOl TH5to
Elg=eling

This course introduces sensor network protocols that are the basis of loT, especially energy-saving routing, security technology,
and sink mobility technology.

Al HES|Z £Z (Advanced Al Networking)
QHAUZZEZOl duv|lent =2 OUEHWLIASAM AFE FZE CHRELD CNN, RNN, 23850 2

29 Jlur HEYY TN HBWY LBt

rlo

A7 Hat Y oIy

This course deal with the core technology of Internet protocol and the structure recently studied in future Internet groups and
learn how to apply machine learning techniques such as CNN or RNN reinforcement learning and big data model-based

networking solutions.

AY T2 M A E2 (Advanced Al Networking)

SHUEY ALKl ofsher AMUIMES 2M5tn HWEE =5 27, NPUOHZ|EAN 27|, NPUZZ2I2)Y QIEI0|2, NPUHIHE
2l st& o 7 T2 &§S5eth

This course analyze the operation pattern and understand calculation pattern of artificial neural network computation processing,
and acquires HW building block design, NPU architecture design, NPU programming interface, NPU compiler learning and
implementation technology.

XAEH 9 FE (Knowledge Representation and Reasoning)
Deductive inference?| 2&dE &0|7| #I% =2, Z2¥ § XA &
ct.

B2 B $Y2 2E2X9 ANYUS SO 5

3H

This course learn how to express knowledge by computer such as logic, frame, etc. to enhance the utility of the Deductive
inference through ontology and semantic Web.




XHAOX2| (Natural Language Processing)
EMQIA, o 5 olojAz|ot B El |4 SOl |STM, Bert, word2vec, S Z[4l XtHOIX2|E 23t Hald 7|#E sttt
d

This course learn the latest methods related to language processing, related with document recognition an

translation, such as
LSTM, Bert, Word2vec, etc. for up-to-date natural language processing.

FEHM (Information Retrieval)
SAHE, C0{H, oO|2% HHo| oot AAM J|Hnt M T4 X MU 010 Tzt BItEHHE shEeict

This course learn search techniques by statistical, linguistic, and semantic methods, and how to evaluate search efficiency and
various factors.

AA L OlE 2M (Time Series Data Analysis)

AlZtoll M2 2J0f7} ROlE A|AHOO|ES 48 mofstn AAGHOIH 240 F ol RNNS SH2Z LSTM, GRU & S50t
=

This course introduce the characteristics of time series data and learns LSTM, GRU, etc. based on RNN, which is excellent in
analyzing time series data.

7t 8l SUTA E2 (Advanced VR/AR)
A e A/BEEY ClAEY 0] 7|2 U ASEE J|&0 s A=JUEs A0 22 Ofo|C|o] =& YWHS stEsirt.

This course learn a way to make a new idea and deep-analysis about latest display technology and interaction technology in
virtual reality/ augmented reality domain.

A4t 0|0|E (Computational imaging)
CHAE Fd, ZOIMA, CodedMIA B! Volumetric 72t &, sw Z|dt 3X+@ C|O|EQ| =S/XMa|E &% 3D 0|0|F & xM7|&
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This course acquire the latest technology related to 3D imaging through acquisition/processing of SW-based three-dimensional
data, such as point image, depth sensor, coded sensor and volumetric camera.
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This course introduce basic concept and theory for intelligent media signal processing, which combines artificial intelligence
technology and digital media technology. It also covers the application use cases and related standards of intelligent media

processing. The prerequisite for this course is machine learning basics.
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