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g | staps min/E=g= DRHEY(Y2) nin/E=P] DRSIE(IE)
H=506HA t.—ll_’ﬁ_ﬁ)iﬂ Ue HEH Jl=0 26l T2 A9 JI=2 X The topics of this course include the basic structure and application of programming |anguages
Advanced Programming 9 2SS NEEU. YE J|E22 Gt= JAVA, HTML, XMLOIAS2E! CIIOIEIHIOl |corresponding to computer technologies continuously developed. From JAVA, HTML, and XML based on the Web to
1 G14333 DTZ2HUAHEZ A EHOIAN, AN, 2L AN SOl OI2IINX 2 A0S S, 27| Database query languages, visual languages, and modeling languages, we will analyze the features, syntax
Language X 9 AMAY RA ES SAECH CHUASH HES JI=2R0 X S Titorst | structures, and compiler architectures of each programming language. Understanding the basic structure of
C2M MRS ZLEZE J|20 &) HNSE £ Y= =S HUECH variant languages, we will bring up capability to apply to new computing technologies.
ATHAAHO MS SAS 98 ATHPEILH SHS 0l6istD 202 HBHAE s In this course student understand trend in computer architecture and per formance
Advanced Computer TEES X, T J2YE X, ﬂawwa\ 9et 2x, oEwS 9 24226 7| evaluation. They will read and study parallel processing architecture, neural network
2 (14334 HEHPREXES X X SO 2O0HMA SRElE ZDE ZAH2R 2B CPUS HH SEIF CIASH Memory 74 architecture, new architecture for high level programming language, and distributed
Architecture el ﬁgﬁ%‘ 1/0 MiM,DO\ dHES USL. T& ALee) ?'f% '5'*45*2 #ot2 =] systems for internet applications. CPU design with memory and 1/0 subsystem is also
L mceo 93 =4 9 o} s 5 ’ ;
E HESE LHGHH UEAT 2Ua30M 4S8 288 Hnde. introduced to validate and evaluate overall system performance.
o2 AHUAC =Xl IOl Divide-and-Conquer, Greedy Method, | Techniaues for the‘ design gnd anal‘ysis‘ of effici‘en‘t algorithms, emphasizing
Design and Analysis of Dynanic Programming, Backtracking, Branch-and-8ound, Randomized methods useful in practice. Topics include: divide-and-conquer, greedy
3 614335 ANeSEHAZRA Al ith Algorithms, Genetic Algorithms S 2K oiZS <8t 02 JtX X3 g methods, dynamic programming, backtracking, branch-and-bound, number-
gor i thms S 2o, S8 ZO0rel Atdll e E Sot01 0l2f8 j‘t'je osln, 2 g theoretic algorithms, randomized algorithms, genetic algorithms. Term
1elE2 Time% Space ComplexityS &4 &tCh. projects.
- C o This course focuses on the theoretical models, algorithms, and evaluation
Topics in Operatin S AE OI=ROL 2BM LICS X S B I8 S methods involved in the theory of operating systemsg Major concepts discussed
4 G14336 |2gHMSE P P 9 Of 2SI0I 2OIUN SEBCH WA 2DRIE, AHFY goas, [T ! 4 . N :
Systems HSe Bl DU, D3 HE Qo So oA F2 O in this course includes caching algorithms, scheduling algorithms, memory
management models, and program reference models.
AREZS 0128 A0 QA O[HIRS 226N & £9§ Melote ol2n 78 This course will emphasize pattern recognition and image understanding.
HH o BHEEUIE AIARO ATEN SE2 UEC. £ Xsst A3l : ; : o : A fa
5 614338 AEEHY A Computer Visions S Olas ANET. S5 BEIOICION AlABOIAY A S mmos Lee Students W|||' be able to‘ improve their 'ablllty‘ on image propessmg and V|§|on
2xcE 8 L 5 = = st =2zeym| Systems. This course will present a wide variety of new visual information
2 s SiCh. systems as well as motion handling systems.




Topics in Information

FEESe 2509 2el, S8, s8 s 0l
Jlz XA M3cte 1822 3IHI1 & HIEI]

Principles and applications of information security, cryptographic
techniques. Internet and network security; electronic payment system and

6 G14339 |H2EESE . 5 28 Z2EZ2, JHY 2 UWESID 2o, FXXNE, OXg A 7 . . ;
Security Bl S0F AFJEORHI 2 CIXE SE0F SO CHel M= =ol digital contents protection: stgfsgﬁg;gp?zsand digital watermarking, and/or
AOHE SHCH. pics.
ol o 2r 258 oua 3802 ansan Aw wans, =w u | 1o of e corse s o nline o oo i o o
7 G14340 |2 RIS AHIIAIS o ume 1mag 2, 22 So Mmel BHY O 2n2ES ANstn sxe | 2%  Sed ' . POl !
Visualization DMT EEIAIS O HEIIAS JMS 0 steps to build 3-D models from 2-D images. Topics include also the various
ST =77 == 7= methods for the surface and volume rendering.
8 614341 OIZ TS AlAEIAH Artificial Intelligence OIZXs AAES AH 2 PHES S50 AME 2ASXs AIAE | Learn how to design and implement Artificial Intelligence systems so that
seAef=e= System Design 2 MLE = A= sES HYstt students can apply this skill in the real world situations.
%%H EﬂE%EIS} 7E§§§2| JIRH0l Hl= Jl= HeH0l tHotol st&ot=s S The objectives are to study the overall technologies and theory about the computer networks and
Advanced Computer SH=2 st ARE JIY, FF MO O, 2F MO I8, 2tRE I8, E| communication protocols. Topics covered include switching, congestion control, error control, routing,
9 G14342 ZEEHUERKIASE | cHE 22|, CIHUIERKZ L UERKT 22| 2ot SO =H0l CHot0d J12 |traffic management, internetworking, network management, and security. By studying the fundamental concepts
Networks | MHE L 22 SSHS (HZ2O02H HEYT T2E2 43 2 IS s |8+ as well as the current technologies, students will attain the basic ability to design and implement
2 AFTE S networking protocols.
HEHoz 2l s CHY 23 Z2E20 22 S0 O | The objective is to introduce on-going topics on Internet technologies. The
ol &&oteE HE |SHEZ SHCH. Y ctRE, HEINAE =2 focus is on both Internet architecture and applications. Topics covered
10 G14343 |elguo|s Internet Technology . — 5 o 3 el mee o

=, Qe E& MO, Ctest QU X Z2E2 & 2AH

| Chotod CHECH.

lo-
M
>
2

include Internet routing, multicast protocols, Internet congestion control,
Internet support protocols, and Internet design.




Special Topics in

ZEIOICIoe 2RAE o2l JtX FHE WL Atdl=40 &8 CEC. ZEl0)
Clojel s8X0 M& |ele oY J1se &8, 12l ZEDICHUA &

After reading selected papers on multimedia, students will analyze various
technical background and application systems. Efficient transmission of

o4 E= N
1 G14344 ZEIDLoSE Multimedia B& = 0121 JHXl OIOIE M2l & ¢=J1=s G=0. %, LEOICO M&D| multimedia, new internet based media organization, data storage management
DRE MES YHD SRS UohM 5D N2 2ES Sof Lor=Ch and data encoding are introduced in detail.
ad § Soft AN2E =2 ATDEYOE =2 AN HLotel QRg= Aneg C(c;ver? the t;asm gon(t:epts, pr|n<t:|plecsi, arfu: func(’;mnT |nvolved in thesfo(l;twetlre
12 614345 DoATEY N DE vgnce . of tware Of N Jlz. DEmME BoJs, Y CTY B, AZE o evelopment, project management, and software development process. Students
Engineering T2 BE om So me 020 AKES BWSCH are requwgd to part|o|pgt§ |nAa team prOJegt. Projects include developing
requirements, specifications, and design of a software system.
= . = - - Covers the software development models most appropriate for the development
0 0 CHst AT ES e sZo 02 AZER e T2 HA 2 ; ; A
ATEQQHZZNAI |Software Process G,L . 0 h 20l O o AI“(HO H - §1 and maintenance of a diverse range of software environment, and the software
13 G14346 | LS SO0, CMM, CMMI, SPICE S AZESI0] Z2AHA Ha A
al Improvement ol Pst =M DES Desit process improvement standards such as the CMM, CMMI, and SPICE used to assure
- : the quality of a software product.
GIOIEIHIO| A Al A IS CIOIEtHIOIA AIAEIOIA D& 35, SAIE MO, 2o, 24, Study advanced topics in database system such as recovery, concurrency
14 G14347 = — =" |Advanced DBMS 24 HIOIEHIOIA, GIOIEHHIOIA &, MERX, HEIOICIO GI0lI] control, security, integrity, distributed database, database design, storage
= EIHIOIA S HEt JIHES W0 technique and multimedia database systems.
CIOIEIIOIGE 2 A0 HO0IA FH, 78 HAHZ ETL(FE, HE, Study the definition of data warehousing, background and requirements. Functions and
HIH)S CIolEt BHM UE S HMe SHUMAMS st JI=XQl 2 | technical issues in the building process |ike ETL(Extraction, Transformation, Loading),
15 (614349 GIOIEAOioHRE Data Warehousing NES AHECH. T8 CIOIEH AOBHRAS E YHED 24 Ol| data cleansing, data warehouse design, software tools are also presented. Additionally,
OlEt YUOBIRA S =l J=ES XUFD, =2 229 HHE | distributed data warehouses and other current research issues are surveyed together with

Sol0 &0t A7 SES ZASH

assignments to implement a prototype data warehouse.




ZHEHESE AMSot0 el I0IEE &5t =8 = 018 sUHCZ Ks
Moz 2250 8t 013 0|2 WHS DEEICH XAEA 2xe ozt | Study on theory and technique to use intelligently after building mass data
614350 K AE AL == Knowledge Discovery and ol 322 $§§+E niEsi= O\EHBEI’_ HEHe ﬂ@% I‘tgi}é}ﬂ ZZZ It Jusing computer. The purpose of knowledge discovery is to understand who human
= Reasoning E\DDE UE = 6t 1*_0|u. 01&1@7 f&% Z235t= R&‘_% BEHUHD F0f extracts information from data and how to process efficiently and finally
U ARSE2H R88 NN 53?3— duxeg REcts 3848 JIE discovered knowledges are meaningful to human.
_ Introduction to H}O\E_&‘EM@&B\ JHE0l CHoll M &t&stt, |AE T ’g_‘_?'_OH 23 & An introduction to bioinformatics, the use of computational techniques to
G14353 [HIOIQQIZOHEIAINZ | . A MEst) J0| 22E CIOIEIHIOIA, CIOIEIS 2012 XM2ldlg S convert the masses of information from biological experiments (DNA
Bioinformatics Ol CHolt A St&8tCt. sequencing, ONA chips, EST, Protein structure data) into useful information.

Current Topics in This course deals with current Topics studying lately in Computer Science and

G14354 |HEHEEZ | Computer Science and ZRES 2ok 20 A7 A= FHE G20 Engineer ing
Engineering |
Current Topics in ) ) ) ) ) )
JE— . s W - . - This course deals with current Topics studying lately in Computer Science and
G14355 |ZEEHSEZ1I Computer Science and 2EHS 202 H20 2D A= F=HE G20 Enginee”ig 9 y P
Engineering Il
TAMXElE RIS Nz JIgE SRE. SR Use 24 3 to study advanced techniques of distributed processing. Topics covered
614419 Io=AHZ =R Advanced Topics in AAE BAEZEUAMS EHME Ml I8, 24 AIAES 916 include distributed file system, transaction processing in a distributed
tEee o= Distributed Computing HE X, 2L A AIARIS S, AHEE, BRI SO0 |environment, distributed system kernel support, development of a distributed
Ct. real-time system, scheduling, security, etc.




Mobile Computing &t 0l A

The course will cover the real-time image-based rendering and object

= . . . o AIZEED] st LT ) ) ) ; ) o
21 G14422 |0lsSHIFZEFE Mobile Visual Computing HO| AIAIZE MA O Cha )H;“;j Eaj|I:HO.||_|EH6H oq;éruo simplification which are for the visual information-based interaction in the
- ErE esEEe === = mobile computing environment.
o . HESQDIE CISAIEX BFEH A SHUHAN SACERC=Z . . . . . .
o0 614423 QIHHMEIEBAFE el |Interactive Computer ngihﬁﬁigﬁ£m£%;giﬁaiiﬂggéaﬁzgmTwmsmmcwmm|mm%tm|mmMmhmonomwwmtmymhm
oA Graphics Sers AeAET ol tia ;—?‘Téjir. == == in network-based multiuser environment for the computer graphics.
f f f Sl 27D A= ABRS 20HES 201 JUA ZA, 24L& ) ) e )
Special Topics in }HH Oljﬂ\; =A'Aor0\ 1:\04$0| Fje‘;gn; \a%?g i|}30'“ e o Current issues and open problems in Artificial Intelligence are surveyed and
23 G14425 |LSUBXNsEE | Artificial Intelligence 0 oo EA}%W#O\E‘:’(TWH;E ;;g,ﬁz‘ L Come tIHgt%r closely analyzed so that advanced research can be started on the subjects.
| === = 0 == rEemE e E Learn to understand and criticize papers on the current issues.
?}‘21;0/\‘}7%2. R;Q‘O|Et£;f;| gljjfig()?lH _%‘E:('jl jlo%%lji_;\ﬁéi %’E;ﬂ} t‘i Internet technology is evolving rapidly in order to accommodate the advances in the technologies as well as
. . SE 0 Aedl, =0te ®2 o 25 = pes 2= NS =2 the explosive increase of the number of users. The objective of this course is to introduce and discuss
24 614430 SIHUIERZAEZ | Advanced TOD!CS n HOZ L CIHUWOHANS AMBIA BE, 28 L 22|, 29, T2l & 0l Jabout the on-going topics on the Internet technologies. Topics covered include Internet service guarantees,
Internetworking | = YE9I=s Tatste 28 OHY So =x Internet operations and management, Internet security, and seamless communications over Internet with
Ol 25t =o|5tCt wireless and mobile connections.
Advanced Topics in 2EH HERD 209 22 SS#S 2M6t2 MZ0! MetEl= Il | The objective is to introduce up-to-date advanced topics in computer network
nENIEEEREE =
25 G14431 USHEAISE | = 2 0l20 CHotod 2101 UA CHRC.

Computer Networks

area. On—-going or upcoming topics will be discussed in depth.




o ATEQN HAENW ER8 %29 020 JI¥HS ARSI, . )
D2ZATES AE T -

614435 DS ATZEAHHAE |Advanced Software Test CASE(Computer Aided Sof tware Engineering)E ATE &HaiD T In-depth study of software test. Emphasis on current test techniques for
ol2 | Theory | B component-based software systems.
ATDEY28=MA |Research Topics in 50 UHE =920 2AS S50 5 o7 WY 0 22 s Covers seyeral emerglng topics in the area of software englneermg.'Studgnts

(G14438 . A N ~ ~ are required to write and present paper on a selected software engineering
1 Software Engineering | S0l Cotor e etCh topics.

GIOIEIHIO| A Al A IS 2 M Xel 32 AAE, AFSX QAEHHEOIA, A CIOIEHHIO] Study advanced topics in database systems such as information retrieval

G14440 |2 " —7 777 |Advanced DBMS I A, AIZH GIOIEFHIOIA S GIOIEIHIOIA QL 2tRiEl o1 20FS 1 8| system, geographic information system, user interface, deductive database
= M =& DBMS & A3 S&S HFEHL. system, time database and other current research issues.

A 2AE J|lEo LU HSoto CrFst HIolEBiolA IS0l Survey the trends and standards related to database techniques that have
S&GID AN OIS0l st MErol FE L HESS AH2C. become popular with the development of the Web. Use current technology to
2l A
G14445 EENISLISES Web Database ANZ MEELD JAese JI=ES 01800 HIOIEHHIOIAS &0l HAS|connect the Web with databases and learn about database features that support
ot B0 XMLt 28t CIOIEBIoIA JIsSS &S6H. XML
o Advanced Topics in TIoI0I0{HEl B HO0 =2 S2 9D E2al, =2 MOILE Week |y seminar series covering toplcs of cur‘rent research in nat‘ural
G14458 |XMHHAHEISEE Natural Language =50] HEMOl GIOE o3 Bao| TS OB language. Current research work and literature in these areas are discussed
Processing = ToEETE e mEm s - in weekly meetings.




Advanced Special Topics

To survey and learn hot research and development issues in Computer science

NS EEHEEE i i ZRES 20t z4l B2 SES MUt Hlw 24 ZFESCH - . .
31 G14462 USBREHSE | mn gomquer Science and B c<e= - and engineering field, students compare and analyze R & D trends.
Engineering |
Special Topics in
R . - - - = to introduce the state of art technologies and research subjects in computer
32 G14470 |2BEHsrS2DHATI |computer Science and ZEE 2 ARZO0HIAM 20 HPUD U= FXE CEC e ! P
Engineering |
YOlA Ctest NBIASE M3 {18k D18t D122l & MBIA0M | Study the concepts and technologies related to Web Service, which is a basic technology
. CHEH DOHE Dt JI=S0ll CHGHOd A'IHECF. SOAP, UDDI, WSDLS JIBt2 | for providing various services on the Web. Basic technologies such as SOAP, UDDI, WSOL,
33 G14473 |2 MHIAAIAE Web Service Systems = Ol ST G ME A eaia i : o D . . .
2 3 J|2HQ0l I AANHASS S86t0 HASG= Jl= S| and various application technologies |ike integrating and connecting Web Services, and
o tAE S IS S8 20 AIAESH UHME CHECH various application systems are covered.
2 RAKS 262 BFE ALB0HS AL RS0 22 JIB0 This course focuses on the management of system softwares in mobile computer systems. We
i . . . Ct2CH. 2HrY ZRHEH2 2 AIAY AZHEN O 4HED 2 2EHEY . A A R ’
34 614475 SDHEAIASEAZTESR [Topics in Mobile System ML ;17(1&112 E&nb;p'lxgérl e D{EHOJ\: g*i;r[i ;ﬁl AlAg = | focus on the performance, power-saving, and other important issues in system components
HE=2 Softwares S0l ZEOA BII N, B ANZ2, (92 22| YsnbspiLE KA of mob\.le computers. Major concepts dlscussed. in IhI‘S cour‘se includes caching,
2 = S Bl s scheduling, memory management, and |ow—power issues in mobile system softwares.
& el JI8S0l Choll st&Stct.
L'“E%ELEQEEI J1etol &= O‘_E 2 Jls MU0l Oiotel &t&ote The objective is to study the overall theory and technologies about network security.
NE SHZ 0. =2 & HE8H, 25, AE, OOl HI24d, O Topics covered include attacks and countermeasures, authentication, identification, data
35 (614509 HERAIZeH| Network Security | Ol fZ24d, AetR0 ¥ E2 MO0l totod CHECH. E£8 331 secrecy, data integrity, authorization and access control. Also covers public key
[e] [e] X

g, IP BOO2EZ, DALY, FAXHALE, HUE

ANAE SOl CHot CHECEH.

infrastructure (PKI), IP security (IPSec) protocol, virtual private network (VPN),
firewall and intrusion detection system.




pvaod rtificial | A8 G018 £8% aman 0= emaa wmoe, qam | L ones iy sl i, o, i comre ol
G14523 |el=Rs=E= ance cra B, XIOI0i0I5H, HEIQIA, SHOIGH, Sa 0s AIAE SO 2 A P 9 9 v, nowledg
Intelligence s ZAGIIZIE ChEC) representations, natural language understanding, pattern recognition, speech
s aEsTEAE mE understanding, image understanding systems, etc.
VHOLE S&C=z &= 0l0l122 AFH AIA” HHE XRots WYX . . . .
2 ATEYOY SIS AHHES 2osCH. =5 AEY HHA At2s |This course helps students to design microcomputer system with VHDL tools and
614526 lcimgnracss=s= Advanced Digital System |&JIgt MOIZxIQ F8 LB &2 L F&S I8 HLEHNE TECH. development software. VHOL will be used for designing various web-based
sEN—Scon= Application ANEOZ AISotDYE CHYsH A AME Sofl €2 22S SNH 5t 0l controller and interface logic. With practicing the given projects,
EXN DEE PO a&m&aaowﬂzua NUsHoz 28 + USE & theoretical background is improved.
deizel d2 L AZH, ALOI2, O, Coloring, Planarity, = |To understand the structure of graphs and techniques used to analyze problems
- g4 So S5 25t ZolotH, S8=20t2= Signal flow in graph theory emphasizing on both proofs and applications. Topics include:
I =2
G14536 SLENS Graph Theory graph, =cl3g22 QEDIEINS S& el S4l 3122 S&E |paths and connectivity, cycle, matching, coloring, planarity, independency in
F S &Lt graphs
-E¢] -3 EZ| -4 EZ| = Eg -E¢] . .
OBETO‘ A;/,LM IJ,QZ 8 .l‘ 24 l.‘ Red-black L Sp'\ay' : Introduction to new and useful heap structures and search structures. Topics
S B4 WA Leftist heap, Min-max heap, Deap, Binonial include: OBST, AVL-tree, 2-3 tree, red-black trees, splay trees, leftist
G14537 ASkETEE Advanced Data Structures | queve, Skew heapSel heap 7EE 98 NS 7E SHE 20t heap mi'n—max ‘heap dea;:; binomial‘ queue, skew heap' amor tized c‘omplexity
Eel 2 JcHZ0ol CHst oded JtRl HEE 20 tHotod CHE ’ ' ' , C '
o analysis. Term projects.
SMAFTE 2 Jx XAS SRS U2 HWE2 24 AHDIIEH] to study the basic concepts of distributed computing. Topics covered include
G14538 |2MEFE Distributed Computing LEE, DL BEE, BAAAH Z2EF, 2AHHIR22] AIAE, cluster computing, web-based computing, distributed system protocol,
=4 2elE, % o SO0ICt. distributed memory system, distributed algorithms, fault tolerance, etc.




Model 1 ing of Computer AFEE AIAEO0 CHS CPU WSl YO +=ZE22H X 2l The course provides to build the model of computer system in the various
614539 ZREAIAEgLSE Syst nd Per forman 02 21| Ch2 =2 Al CHEH &R 222 =2 AlT5t1 |detail levels from CPU command level to device unit level and to evaluate the
et gzl ystem e,l errormance 02 S&t ASY0lE AEES HHEZ SO M LMot= 2 |performance of computer system by the analysis of the experimental results of
Evaluation o NS S8 AFEH AAHO M5 B YHES ABICH simulation.
3‘5%5 EﬂE?—JE{Q} 7225‘39] JIBHOl Eli= 1€ MEHl CHoto! Sr&ots XS The objectives are to study the overall technologies and theory about the computer networks and
Advanced Computer SEZ SC ARIE D18, ZEF MO J1g, 28 MO J1Y, 2t2E I8, E| comunication protocols. Topics covered include switching, congestion control, error control, routing,
G14541 BEHUERIASE N cHE 22|, AIEUERZY L UESRT 22I2 2o S =Ml THatod I |traffic management, internetworking, network management, and security. By studying the fundamental concepts
Networks Il MHE L 22 SSHS (202 H HEYT T2E2 43 2 2SS s |8+ as well as the current technologies, students will attain the basic ability to design and implement
S AEC= B} networking protocols.
S AFEE B
DNEHO ATZEQ e EaHHHQ AZERON HIAE OIE, | Covers test theory and process involved in software development life cycle:

G14542 |A2ZENHHAE Art of Software Test Jlge RS0 HAYS SHMES =24 BWOISIH, 2 T2 2HY functional, structural, and error-driven testing techniques for unit,
|2 HHRCF. integration and system levels of testing.

. o = = o Covers techniques for analysis, design, implementation, and testing, with
- AHESINE AT Uol SHED s 4He 22 Y . .
G14543 |AZEYAHEHIIH ;g(l;(t%\'lvTE(negD?Zéﬁgigues I_C,'_aiu(i;m;ﬁﬂlﬁXEHE‘é Cﬁ|SE le ;’; /\}Qeéjilo? xweamjlz[} emphasis on component-based software development paradigm. Students are

required to use CASE tools for supporting software design activities.

Advanced Topics in CIOIEtHIOIA HFE, EE OIOIEHIOIA AIAE, FIIAEX OO0 Study on characteristics and implementation techniques of specialized
G14544 |2Z200IEHHI0IAE P EFHIOIA, ATAIZE CIOIEIHIOIA AIAEN S S420k0 M2%= O | database system such as database computer, parallel database system, main
Database OIEHHIOIA AIAEISS SR P& 2ot ol 2 =Ct. memory database, real time database etc.




thgtel dIolEoiA 210l
E£06t= ClolEntolg ol 2

g FE0t0d ME2 2IJIJIXIE #| Understanding basic concepts and techniques related to data mining which can
J S 0

U .
G14545 |diolEOtolY Data Mining 0 =S e SHEe HEI|
F &l 5

[off @ &t Ctkst OIOIEI0H] discover meaningful information from large amounts of data. Also study the
HE, 20elE, olZo0ore | efficient storage mechanism, algorithms, problems, and future trends of data
Ololiot =S &tCt. mining.

s=2=

EME, el

= 1]y

OLAP?BOIlﬁ}%\i{B}l?t#m\l ?ég ;I‘Ol)EffAEC\)EﬂHQ‘E;}?IE‘I \jifo! aﬁl;}%ﬁ o Study on various techniques on data model, kind and requirement of
nifne Analytical rrocessing Sob)l A5 2. iy operations, storage model, hardware support issues to support OLAP(Online

HOole 24 i Mo BER Y S, & PX 29, SEAHE XJ Mt SH MEH S . . R S X
G14547 101 Data Analysis 5D Q= TR QAP S 4l 5—;3\‘*5% MHECH T =2 oimot Analytical Processing) in data warehouse. In addition, paper work with term
DR +#S Sotof E'E S0 A =Ml ol BH2CH project will improve practical capability.

Introduction, design and analysis of fundamental algorithms and methods for molecular

Representations and _ e = _ _ _
BIOIQQIZIHE A0 228t =&H, MAMSIA 2112|S0 oM 8| biology. This includes, pairwise sequence alignment, alignment heuristics, biological
2 =2

HIOIQOI O EI A i _ gt N .= RS
G14554 afx| =S =2 A|gOI’Itth for SECH, 2tEet T2 2He AsSS S5t 2 DelS0l HEt 0IGHZE | database and retrieval systems, multiple sequence alignment, phylogenetic trees, physical
= Computational Molecular = mapping, genome rearrangements, dna-chips, fragment assembly, protein folding, and
Biology genetic networks.
ol ANR0l ZUXOZ ZOLE0l [at & M & & 4 AR A5 & o )
ﬁOI‘ x}gal olaz EX}&D}MO& ;!*O\;ﬂ%“ j MHIL,O“ 3|§‘ xiol =0 | Due to the recent explosion in usage of the World Wide Web, the performance enhancements
40l =28 0l#=2 S% A ol 5 A ; ; A )
. . o = . L stare o= = o = f Web server and Web cache systems are becoming increasingly important. This course is
YA ABSES Ooh &0 20 & AAY 5 Fa2 98 22 o7 S8 =4 o | O . !
G14555 BALBSE Topics in Web Systems TJE}LTHOI%EHXEfMQE ElﬁH MAE,O‘TM:; 6“*?3\: sis 202 designed to review (as needed) the technologies underlying the Web, but especially to
ceET oE AT ETE e SFETD' == == = s generate and cultivate student ideas on how to improve Web performance.
Current Topics in
I . = - . This course deals with current Topics studying lately in Computer Science and
G14557 |Z2EEHES21 Computer Science and 2EESs 20t 220 2D A= =HME U0 Engmeeriﬁg 9 y p
Engineering Il

10
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Engineering IV

This course deals with current Topics studying lately in Computer Science and
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Advanced Topics in
Algorithms

, HHIWE2IZ (Combinatorial
o=z M o310
OFOIl CHOHA 2SI SHCH.

J|5t(Geometric)

Techniques for solving geometric problems, combinatorial problems and graph

problems in computer graphics, robotics and other application areas. Topics

include: geometric algorithms, combinatorial algorithms, graph algorithms.
Term projects.
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Special Topics in
Artificial Intelligence
Il
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discuss various issues on the topic in the seminar type class. Theoretical as
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We pick one topic among current Artificial Intelligence researches and

well as practical issues on the ongoing research are also covered.
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G14611

AHUEAZSE I

Advanced Topics in
Internetworking |

Internet technology is evolving rapidly in order to accommodate the advances in the technologies as well as
ol, ol 20k z2 A

OIEYIlMel MBIA B3 about the on-going topics on the Internet technologies. Topics covered include Internet service guarantees,

the explosive increase of the number of users. The objective of this course is to introduce and discuss

Internet operations and management, Internet security, and seamless communications over Internet with
wireless and mobile connections.

55

(14613

AdsUHEAISEIN

Advanced Topics in
Computer Networks |

ZFE UESRZ tD M=Z01 Hdetel= Dl

The objective is to introduce up-to—date advanced topics in computer network
area. On—-going or upcoming topics will be discussed in depth.




= ATZEN HAEWH LRSS 222 0121 JIYS AR ) )
D2ATIEQ AE B _ -

614616 NILATEQUHHAE |Advanced Software Test CASE(Computer Aided Sof tware Engineering)E AK2 &H3D In-depth study of software test. Emphasis on current test techniques for
ol 1l Theory |l e component-based software systems.
ATDEY28=MA |Research Topics in 50 UHE =920 2AS S50 5 o7 WY 0 22 s Covers seyeral emerglng topics in the area of software englneermg.'Studgnts

(G14618 . A " Z - are required to write and present paper on a selected software engineering
11 Software Engineering Il S0l Cotor e etCh topics

614620 CIOIEAHIOI A Al A B = | in Datab Syst CIIOIEHHIOI A AIAE!N 20F2 Al H7 20tES THASH| 9461 = | Survey current research topics in the database area by reading papers, and
Ho2 ssues In Uatabase oystem R =22 UR1 FHNE A& HRSHC. writing reports focusing on some topics as a term project.

HIOIQQIZOHEIA 20U CtRE= CIOIEE MAoSH)| 8 dIOIEf | Study the database related techniques required to store data produced by the
614626 HHOI 2 2 Ol 0l E4 HI O] Bioint tic Datab OlA 23t JI&2ES #4HE21 STAM =X, expression datasets, bioinformatics area. Learn about bioinformatics concepts such as genome
A tointormatic Vatabase macromolecular structureS 2446t= HIOIQQIZONEIA 202t Ol | sequence, expression datasets, macromolecular structure, and understand how
OlEfHIolASl H=0l HEH OIRUXI=ItE OloHSHCE. database technology can be applied.
ZEEO HSS GPU, Memory, 1/0, BUSRZO M2 SHEOR2 BIIYD SAMMO GANE Computer performance‘cgn be'evaluated by CPU, memory BUS' and 1/0
_ Advanced Theory of High S50 Z2HACH CISC/RISC CPUY PA QA9 1 SBUIIS ol = 22 =8 =oiy | Subsystems. Computer usability will be affected by its operating systems. 0S
(614633 |D4dsSZRHLZHEE H@e 2AF QEH0IAC D4, NAE LEESI0S 8N 75 0 J2n 284 AElkernel will be studied to improve and quantize system performance. Java based
Per formance Computers N QIEIHOIL S5 AT JWAOIS X2lohs Embedded Systenc] SEAAS 250 system will be covered to design portable embedded systems in mobile
MobileZ 230K 2l Portable ComputingS CHECH. environment
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This course deals with new technology about multimedia system architecture
and their application area. Problem solving for reducing system overhead such

HEIDICIOS SSO HE ME2S J18D oy
as encoding, decoding, routing, casting, and storage management

ROl 2tetE 1B GIEH0 X AZEY0S
2 MASHH ZEINICIN AIZE 25 0120 S8
Cojel M&50/20 AMAABS 2968 O 2HMES &1 diZsl= s

Advanced Multimedia
(G14643 HEIOICIHHESEEE ool i cat i
pplication OICIoS AIHEEHS MAXNSZ UEMH HE ZEIOICIOCIOIEoIAS 7

G14647  [HIOIQIZIHE

Advanced Topics in

EAEE o ;
Bioinformatics

Weekly seminar series covering topics of current research in computational
biology or bioinformatics. Current research work and literature in these

HHOI QI OHEI A

This course is intended to give students an in-depth exposure to advanced

areas are discussed in weekly meetings.

63 (G14648 Na2IMMeE
Systems

Advanced Operating

operating systems topics. There are two important components of this course
reading and discussion of papers on operating system design, and a project

involving implementation of an experimental system.

Advanced Special Topics
in Computer Science and

To survey and learn hot research and development issues in Computer science
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and engineering field, students compare and analyze R & D trends.

64 (G14649 ISTEHEEE21
Engineering |
AmEstsap e [Pecial Topics in
Computer Science and

65 (14650

Engineering |1

to introduce the state of art technologies and research subjects in computer

HPZ20H0AM =201 H7ED

science area.




SHRAHA SAUAN CHEs QERESO M2 X0 &

Oton

12 ol

Study the methods and technologies of cooperating various objects to perform context

G14656 u-2t8 S BtPervasive |Pervasive Computing for At SXg g4ot)| s Y¥ES FOotes JI=2 BIECH. 00l | awareness, and establish plans to carry out the current goal in a u-environment. We also
Comput ing u-Environment HMES9 Il NSTEEN oM = BHRCH. 0128 J1=0l B study software agent technologies and autonomic computing. Investigate the community
Stel HRLIE| HEE DU CHHAE Z Al =2CF. computing model which comprise these technologies.

SUEKI0A IPIIES] SEUER IR Xt 01RH XD A=, |Wireless networks are evolving into wireless IP (Internet Protocol) networks to overcome the |imitations of
HEW O MAHS 01#SH Uotol 2alo 2HEL JIESE URs 22| traditional circuit-switched wireless networks. Recent technical issues in the wireless IP networking will
IP HESRD 2 Z2E2E URMH, Sol MAU 24 IP WIESII0 AM]be address especially with a focus on the architectures, protocols and techniques at the IP layer and above|
24t CIOIEI 2t ZEIDICIH S8 XI#E A8 QoSet seamless 0lS4 XIAZ| of a wireless IP network. Wireless mobile network architectures and protocols to support QoS and seamless
st 24 HEST X Z2TESE UEN. mobility management for future mobile data and multimedia will be studied.

HI2HLUERAIE |Special Topics in oo wiy
Wireless Mobile Networks [xi=stax s

G14659 |

F2 AE ZFHAAHUMA MEEH= AECIXDI HWEHESEA e FHNE Due to the employment of large storage systems in recent computer systems, performance
ol AERIXIS d5 &4 2MIt R SRA D0 JyACH 2 DrAs AR enhancements of storage systems are becoming increasingly important. This course is
614660 AECXAAEHEZ Topics in Storage Systems| X AIAEH0) 218 24l J1=0 Hoh 22D, AZE0IRQl 2el JIPS |designed to review (as needed) the technologies under lying the storage systems, specially
2 ds g4, HEHY, Botd 52 AE2|X Z2loA HEH 0IR0 Ut focusing on software management of storage in terms of&nbsp; performance, power-
=XI0ll CHolt SH&8HCt. consumption, security, etc.

WES 2ete JI18t0l &= 018 & Jl= Hetil totK sfsots The objective is to study the overall theory and technologies about network security.
| a
S

=
22 SEH2 B 2 2 HSH, o

M, 15, AE, OOIH HIZ4H, O Topics covered include attacks and countermeasures, authentication, identification, data
(14661 HERIZ et Network Security Il Ol 224, AetR0 ¥ E2 MO0l totod CHECH. E£8 SIH3I secrecy, data integrity, authorization and access control. Also covers public key
SRR, [P BOII2EZ2, JAIAIAGH, EIQIXICHA|AE! EIQIEFT] infrastructure (PKI), IP security (IPSec) protocol, virtual private network (VPN),
AAE SO CHEI CHRC}H. firewall and intrusion detection system.
X ZRE oiLItol& &S HEHEIE SclH22 AHEZ AN RAGHI| 218 CheF | We will learn basic techniques for physical ly-based animation to simulate the motion of
S22/ 80l LI T 0] &l Introduction to S IS BIRCH S5l ZH ¥ 2AEX SHS AS0I&S JEYE F animating characters in a physically-realistic manner. In particular, the equations
G16158 = = = Physical |y-Based B/ YA AN SASS HRD 01 A2E S5, &, governing rigid and articulated body dynamics such as Newton/Euler or Lagrangian
= Animation &5, 2AHBAS2 HED HI2EY HE #XE 088 &= IA2 JI2H equations will be taught and basic collision detection techniques will be also
ol HEs B2t introduced.
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Introduction to Robotics

72 G16160

Advanced Embedded Systems

AHICIS dE%WEPAME
Deve lopment

Ct. dAN2F A4=O00IE,
Al 2SHH,

22

|02 St Mo A
£ QIEHIOoIA,

2218

E We will learn basic concepts in robotics such as robot kinematics, robot
dynamics, robot motion planning and control. We will also perform case-
studies of robotics used in different robotic platforms such as service
robot, humanoid robot

military robot and manufacturing robot

te
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Introduction to Real-Time

S,
Render ing
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hardware and software
= 0tol

The course focuses on the fundamentals of integration and control processes of embedded
. In this course, students will design and build a microprocessor-
based embedded system application requiring integration of sensor/actuator
inter faces, microprocessor

, input/output
real-time operating system, and software applications
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We will

learn real-time rendering techniques that can be used for various applications
such as computer games, movie special effects, model walkthrough, and GIS

rasterization- and GPU-based techniques using shaders and real-time global

. In particular,
-ti illumination
techniques such as PRT and photo mapping will be covered

o
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Big Data Platform o
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This course covers the principles of embedded systems inherent in many hardware platforms
and software applications. It focuses on the real-time and embedded system principles
understand real-time operating systems and the resource management

issues that arise in
various platforms range from mobile devices to large-scale distributed systems

= ol0d 2HI0IEE

SICIOIH SHBHM =
. 536l Map-Reduce X2l
FR AZEQOUES

les
==t

Big Data is used for the storage and processing of Hadoop, HBase, etc. Each of the big
data platform software is software that deals with the role of Big Data platform teaches

how to understand and utilize. Map-Reduce, especially to learn how to handle the big data
available to them in dealing with the major software required
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Topics in Dependable = ZoliME ZE0E AAE 2 ATEO, ML A= AIAE] n this lecture, the principles and practices on fault tolerant system and
G17313 WA REEE C . 2 Qs AAE ATEQN, HMTS A|AEO| A2l MOl CHaoll| software, system software for dependable system, and safety-critical system
omput ing A CHECE. are discussed in detail.
HE 248 A28 DS MENH MEE Usd wts2=2, 2| The Low-Power Wireless Systems course is a new graduate-level course that
617314 |nmzomir= Low-Power Wireless d UHE/AIDL NAE AZENE D2z &N SHITE 2o covers both wireless networking and systems software. From this course,
s TeEA=e Systems ANAEE FE6ts O UAHM 2R8H 08 & HP/0HY Z2NME students will learn practical knowledge in both theory and practice for
AR HAES &Ch. implementing embedded wireless systems.
LegsERES #_TH a':j"gfa L 257 1_%8{&5 S %%8_}01 ALk High performance computing refers to a technique for solving problems at high speed using
High Per formance ZHE DX HEot= IS LSttt Ol 2 st H&, | supercomputers or computer clusters. It is essential for solving problems such as large
G17615 I8sTRE ; 8 HIOIE 24 St 22 2  oHZo Z&Hol2t & £ UACH. 0l scale scientific calculations and/or big data analysis, etc. In this course, we will
Comput ing B20AME DAS HEE D S U J|2SE2 ©725t0 0l2f| explore technologies related to high performance computing and apply them to various
S8 20HIl B3 20X BC application fields.
ol DAFUAHME 222 LB o0ld, S5t 9 Mool 28 18 2EE A 0|2X HiE . . . . . . . .
TIAIS 20080}, 01243t OIZXAIS HISH 2HEIA S0p= oHobLI2t ZEHLINOIE, J15t This course covers advanced theoretical foundation on robotic manipulation, dynamics and motion control,
Special Topics in ol a2 Clorsr oiol e B0l o ot . 0'35 =5 = iﬁ}EM\ which plays a key role in not only robotics but also in other diverse areas such as computer animation,
G17616 IVS2EEASE N ’;; 2 = 6. o N geometric modeling, and computational geometry. In this class, instead of focusing on implementation and
Advanced Robotics - practical issues, students will learn more fundamental and mathematical underpinnings in robotics area
including rigid body motion, manipulator kinematics, robot dynamics and control.
0l D2 AZHHIAL F Al IS ANGHD 2= g8 Th;s sylt)éect tezohes ;gcerst WOKKS ?n compgter Yi‘s:on,‘lnc!*?ipgtfuzdamezta\ theor)l/,
. . . . SISl S 2O S0 S5 YYD ZS A4 HEIZ algorithms, and practical applications. Especially, it will introduce deep neura
G17617 ZEEHBINEE Special TOP'(,:S n EHéTA}‘J_HEACE’\XE X|8H=H}]1 OIEE 1?04}0"505”;'“__’“1:9} ‘L_LEEOLI networks widely used in computer vision fields. We will proceed with practical
Computer Vision e == T TEE‘—;S o ome eamar - ==77| implementation of state-of-the-arts methods as well as theoretic understanding through
EE =l M Tes HASC. homework, term projects, and exams.

16




0 Wit=2 CtLst 212t ARES A4SHE J|l=2 LJHot, 0 JI=8 & This course introduces students various human-computer interaction technologies and
QIIHEFASEEE . . . _ | 850 AEX AHBIOIAE ZAHGHD MGt YRS 856tk 22 SHZ | students will learn to design and build user interfaces using these technologies . This
617618 |2°°7 184S HES |Special Topics in Human- | 50" Loc nome zaoz 2asin, 012 Za ABK 4 XA 2 | is a project-based course with the focus on developing a broad set of kills needed for
= Computer Interaction QFt Crsh 2ol Ol0ICIo 84, @F XA, Z2EE0IE, 28, BIL S |user-centered design. These skills include ideation, needs assessment, rapid prototyping,
JlEg 2dole Ao S8 S0 algorithmic implementation and evaluation.
— _ - — This course is about provable security, which is a primary methodology in
=5 = =2 U= 8l L5s R LYEQ SHIIsE Ny, 5 o o ST ) )
617705 2SSt HEHIISEE [Cryptography and Provable xw;} o015 o2t ‘0|T§ NOJTS | jc"j :‘c}IO MO‘ZO“ (yzr| modern cryptography where the security notion is defined rigorously and
X‘I/\" . co= o= (== Sy = _E [ \__I = . _ . .
A Security NNOBHE =oste JHH HoH CH=Ch proved based on hardness assumptions about wel|-defined computational
problems.
. RMEEE0 JEO A0 JoiM DA eMe Heto2 mg This course covers general security attacks and defense technologies
G17706 |BEESE Theory of Information a=m2sd J|Easel Jad, Rad, HS4S HEas Aud including confidentiality, integrity, and availability which are fundamentals
e+ = Security Chst 22 & 0l UiScte 20lls S8 MBIz UHEN ’ : i )
for information security.
38 _FX“\'AE“O” Ciet ohe %,_HIE% AN AL, SAE In this course, students study fundamentals of intrusion detection systems (1DS) and
Intrusion Detection Jlgt BAUETIAAE S Chst ZUEXIAIAEN CHoll B2, = various intrusion detection systems such as network 10S and host 10S. Students also
G17707 HAE X AIAE St BUEXN AEE=E ALK DJleH ‘I\ ola s EXl 59 study details of intrusion detection methods including signature based detection and
System IHAC DM CHAH CHR04, £5F RQIBHX| AAE Bt S 2t| anomaly detection. Intrusion prevention systems and firewalls are also covered in this
& JI=S0l CHall D%D. course.
G17708 |=EMeSsE gﬁ)gg}:rl]a-:—ﬁglcs n SO0 25 CHYst 24 6 L Y SES UEC This course covers various new trends in blockchain research and development.
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G17709 ANAEIBoIE2 Special Topics in Systems| AIAEIEOHY 23S C12st SIS L ATEY 0 20t XAl This course covers new and in-depth technologies in system security in
—eTETE Security Jl=0l 2ol ASHOZOE20H hardware and software.
617710 HAEotE= Special Topics in Next BOot J|&o XA S8 L MSH SEe =2 2ot JI=S0 ol This course covers newest trends in security and important newly emerging
== Generation Security CHECt. technologies related to security.
. . =281 TS 8oz MM E CHst EHa 23 29F 0|ASS This course deals with various Fin-Tech related security issues caused by
o =] [=Ne]" [SEL
G17711 s&IT=¢ Finance and IT Security CtEC convergence of finance and IT.
Information Protection EoRtsS Soff AIES 2460, MS 8oto 2Fe 2L This course is to develop the integrated consulting abilities for threat
89 G17712 dEEsHAY ) S ANABIS REGI| RS LS MAE & Us SEH 248 analysis through security diagnoses and proposal of optimal information
Consulting s8s JIEn. security system.
i 0o . 2 =2 22 HadY, gelY JI=0 g olg ¥ This course aims to cover fundamental concepts and TensorFlow-based hands-on
N =-INES=TBIETES - : ' . h : 4 ; 4 ; .
90 (G17848 Rlo ! ! = lnte! ! |g§nt Systems and TensorFlow D8t &A% RES CIR1, 0|2 S& CHYst AIAE 2 | implementation on machine learning and deep learning from the perspective of
= Applications S MY ¥ DRHE 43S S HS0EE B0 their applications.
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2 N2 222t ZEE SALC 2AXNQ0 I WESRK A OF | This course covers the concept of edge computing that can extend computation
91 617849 S NEED Introduction to Edge JIEIX AOA WX CIHIOIASO0 Z2EY, MBI IS UES and storage resources from a cloud environment to some more distributed
SaETTe = Comput ing S Soll ZEGH AHlE = As AR BREA HEYN S0 environment for recruiting them by forming a local network of ad-hoc edge
CHolt A &H&SHCY. devices.
) ) ) Nows( DS ASIa. AAH © YEYT Bods. s Top|o§ include the fundamental conoepts of encryptlop and decryption
92 617850 AEEEoER Special Topics in SENHIA B0l ASDE D=, /S, SEEM 22 S Mo techniques, system and network security, cryptographic protocols and
=Ras IS Computer Secur ity - o= Mol 2 JHL,“% 20‘0")“ C=c) practices for application services such as electronic commerce, legal and
== coss = =T ethical issues in computer security.
Special Topics in SAMME RE, ZZMAFIIAEI. MAAIAE BERI|IAEI S |This course covers new security technologies and trends of security research
93 G17851 A MECHEE p ' top FQ ZHEE XA 2A2|Y SOl AAE 2ot Zest F Al 20| in basic structure of 0S, resource management, main memory, file systems and
Operating System = ¢ S0l ol CHECH. secondary storage.
94 617852 |uEgamos= Special Topics in Network [UIE®A 28 23JI&, AAH 2 UERD EIle 2 E8SH| This course deals with network related cryptographies, system and network
== Te Secur ity Z & UWEATEI =0 2o 4=JUAN CHECEH. security technologies. It also covers recent major network security issues.
. AEDE0 CHE 2 222 LY, SFE S0 e =24 I This course deals with malware infection process, characteristics of
SN PEEA ) ST i , |
95 G17853 neT = Malware Analysis =R EUSL AHUS ZSFZ A AHIEE BASL malwares, analysis, and recent malware codes.
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Topics include digital forensic evidence for personal and industrial

= Special Topics in Digital ]| 212 & Jjelol HBEE2SE &t AEH WA CXNE &)1 &2 S| . ; ) ) - )
96 G17854 [CIXIEXEASE X 2at ZAIO] 7= - o = information security. It also deals with recent forensics technologies and
25 F A9 D L OIS URD HASES 4G )
Forensics ol el = ! HEal e } research issues.
97 617855 FAOSI)a== Special Topics in Latest | @S&Q 2SI&S HIE#O2 Ao 2S5I|=2 AIH6tD 262H9| |Traditional cryptography and recemt cryptographic technologies are introduced
= =T= Cryptographies AHES HIDSASHCH and analyzed.
Special Topics in GIOIEIHIOIAECH Dl & BIHIOIEHEC Jl=0 28t XAl 20t)|=| Recent database security and big data security technologies related issues
AdHolE= i
8 G17856 CIOIEHIOl ==t SE Database 2L ARssS 20 are covered.

Special Topics in Mobile | X &0 U= J2HILSA SHFS 98 2 4alQ Zob)|sn A Mobile communication environment is getting expanded and related security
Security =g s UEL. technologies and research trends are covered.

99 G17857 |2HtLEotsEE

100 617858 SctREHAFEEUE |Special Topics in Cloud [JH&st D& JIBIOR2 Gl 22tRCE 2AEE N 2@s 2oI|=2| Cloud computing is the virtualization based technology, and related security
(S Comput ing E4AGHD 222 FRAEAFFME 4H2C. issues and research topics are covered.
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101 617859 NENEE Special Topics in Secure |Z20& &3 L 2Y WHUAN 2ot dHO| LMK LE= 5t Recent security technologies and research topics for reliable and robust
—eTE= Coding st Ao Bod|lzs Y AXFHE CED system through secure design and coding are covered.
102 617860 HE S0t s st Information Security and | 2 US0ANE FE2ESE st TR E72 &&= 2582 I | In this subject, we study basics of cryptography which is one of main tools
== e=" Cryptography X0l CHoll CHEC for information security.
= AMOIHECIAIAE S & Jls, 200 2 2ot Huy, 3A R ) ) )
ALOIH 2 2| Al A Bl 5 ot N — = ’ o ' It deals with recent security technologies and research trends about CPS
i i i s SS IYdotl HSE + Ys 2ot SO 28 2 Eo)|=D ) ;
103 G17861 E=2 Special Topics in CPS terotl O G‘;Eag E}EE}OH ! IS environment, functions, vulnerabilities, attack types, and defense.
- . SIEOIY, 248 S& ELEs s CXNE28= HEAESI|= Topics include digital rights, technologies, and related laws including
E =R D c : ,
104 G17862 === Contents Secur ity L ol0l HEE 2l Yoroll CHall CHEC. watermarking and steganography.
AEXC NRst MM SH2 0|8 st 213 A0 2t & | This course deals with various authentication technologies exploiting users
- . . T UA G2, 00 7&EH= &35t I &H2lE & ¢ =10 biometrics characteristics. It also covers cryptographic and key related
AHF| O = Al A El L al > L ! bn
105 G17863 SHASAXE Biometrics Systems HEolH +8olHMET 915 HFEE O UECZ B85 £ Us technologies for fast and correct process and efficient defense for
g2rotoll CHol CHECH. authentication information of users.
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Personal Information
Security

Recent security technologies and research topics for efficient protection of
personal information are covered.
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Special Topics in
Security and Privacy in
Deep Learning
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Recent core technologies and major research trends related to security and
privacy in deep learning.
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Special Topics in Cyber
Security |
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Recent core technologies and major research trends related to cyber security
are covered.
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Special Topics in Cyber
Security |
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Recent core technologies and major research trends related to cyber security
are covered.
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Special Topics in Cyber
Security Il
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Recent core technologies and major research trends related to cyber security
are covered.
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111 617869 Iy Special Topics in Cyber AOIHE QO 2@iEl 229 SHMII&l FRUTISE0 Ul CH2 | Recent core technologies and major research trends related to cyber security
== Security IV Ch. are covered.
= D'-E}EO“HL A BRE SR A JIE00 ol 20t In this course, we study basics of quantum computers and quantum computation. Also, we
Quantun Computation and 1, GroverS Z12|E, shoro Z1elEd € FE F 24 2el study some of fundamental quantum algorithms Iike Grover's algorithm and Shor's
112 G17985 A XHH Attt S St Z0fl CHol ’é’J.HEE}, ESH 0|28t LA LD2IBE0 W IIES 2 algorithm. We will learn why quantum computers can successfully attack traditional
Cryptography I U YDNRES ARNOR BAS A Q=X L0otED, 00 public-key cryptosystems, and we will also study alternative cryptosystems which can
H8t CHOHR A5 HHSS AHECG. withstand quantum attacks.
2 utsiide tgst geld REss e282=2 Mg = U ntrod ) i for effici n0 of )
L X = J|HES IR, 22 UXS0A ARG 2 JFXIIIJI = This course introduces processing methods for efficient processing of deep learning
= = Efficient Processing of _ Z - ! models. Starting with model quantization, we cover the entire SW/HN stack including
S X ol .l () HPAXREM AT S8X 3= = ' i ’ ; X X
13 G18407 sExdEdINe Deep Learning g ﬂ ’)\’;E ;”,E j}’af‘gﬁod ;“21 j:l o (NPU) S SW/HW network pruning, neural architecture search, neural compiler, neural processing units.
o L0 2 4_ = HES thed, aig F20 Several recent papers will be also introduced.
tist 24l =28 G20
Introduction to _ _ - = This course covers basic fundamentals of Al, implementation techniques of Al
olIZXsaE oIBXs Jle &el, Slls, MY JI= Ie] st& st . . - . !
114 G18424 SASH Artificial Intelligence XS Il L, wEIlE, Dideld JIX0 Totsl sisettt and basic topics of machine learning
Zldl geldol sy 2E, BEE, FRE U, A XMelWAM ) This course covers state-of-the-art deep learning methodologies in computer vision and
. SES SSEH. HASZR DB MPAR S AS5S S8 2| natural language processing. This course also covers several network architectures such
clojy 2 85
115 G18425 gald Deep Learning 9= st&EHCH. «MLP, ONN, RNN, LSTMOI CHBHO! 8t&sict. = e as MLP, ONN, RNN, and LSTM. In this course, students use TensorFlow to implement
o vZRIsE=R 9o 5 =29 practical applications. This course is a follow-up class for "Special Topics in Al."
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This course introduces an overview of the big data phenomenon and focuses on

MU0 S22 JI= 2 o £22 HOIH 0lHS Hath. & o extracting value from big data. In this course, students implement industry-
=1} SANPAS i i 20| Jlgtst = cHY AES £3SEICH UBXNSTEB9 st2l= R . : - R
116 (18426 SUOIHEALES Big Data Analysis sl Il e ‘H e t e ! | e level applications using computer programs. This course is similar to the
GIOIEAAtOIAA " QF HI=E " ! "
undergraduate course, "Data Science.
OI0IKl 84 2, ME™ & AXg, A8 HE, 00K ga & This course introduces model formation, sampling, quantization, image enhancement, and
- R 2@ 2|0l CHet oIS BHRCH. CIXE JtHatel =0l= MAH « restoration. In addition, this course covers the topic of digital camera noise
of Ab
117 G18427 el Image Processing OIDIXI X2l CHEr OIGHE HHRCH ME=Ql YAl =22 |cancellation and image processing technology. Finally, in this course, students implement
OpenCV DI AlSS LEBH}. applications using OpenCV to acquire knowledge of conventional image processing.
118 618428 1241 Th AFO| Deep Learning & Image GAN 522, HH &, O HS/Lest, WIINE &E This course covers introduction to GAN generation model, object detection,
sriesfse Processing Transformer S S&8HC domain generalization, self-supervised learning, and transformer
o Introduction to Computer | 3D 2&, I& &, HAAIRS SO XA 27 0ff ot &8 | This course covers introduction to the latest research topics of 3D image
119 G18429 |ZAFHEIEIME P
=TT isi Ck reconstruction, image enhancement, and computational photography
Vision
- N This course introduces deep learning techniques for natural language
. NAANE URe= e =4 M &&8HCH. Word2vec, ) : A -
120 618430 SR RO O H 2 Deep Learning & Natural GLO+\/E ETMO BL” = g,jeﬁ\ ‘gglﬁiotjco‘wm }JlgOil Chatoy | Processing. The fastest-evolving vyord emt_)eddmg technlque_zs, Word2vec, GLOVE,
Language Processing AT WSO, HEE D ste KoK 9 bl=st ELMO, and Bert, are presented in detail. This course is similar to the

undergraduate course, "Natural Language Processing."
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Introduction to Natural
Language Processing

This course introduces the latest research topics on natural

processing (NLP). In this course, students classify NLP research topics and

learn the latest research topics in detai
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Reinforcement Learning

This course covers the basic fundamentals of reinforcement learning and
introduces the latest research topics on reinforcement learning
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Advanced Al Studies
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This course covers the latest research topics of Al Core
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Advanced Al Studies |
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This course covers the latest research topics of advanced Al Core

Comprehension of Medicine
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This course aims to train the students in medical sciences.
Students acquire broad medical knowledge required to become independent

researchers
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Comprehension of Medicine
Il

This course aims to lead students in medical science tounderstand current
issues in clinical medicine.
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Diseases, Treatment, and
Communication

Al RER229 =FE U=R

1, gy, ¥

y =

This course will provide an overview of disease mechanisms, progress, treatment, and
post-treatment rehabilitation and introduce the principles and core concept of system
health related with disease and treatment. Students will also have opportunities to
develop the communication skills between medical scientists and other health
professionals in medical fields.

I

Clinical Neurophysiology
Il

| MEOIA AFMEIE HAL &
CHoll S=8tCt.

1

Know the role of electrodiagnosis in neurology and clinical relevance and
application of investigative procedure

=S SHOILE

Seminars in Biomedical
Science |

The course aims to exposure to recent trends in biomedical science through
reading and analysis of scientific literature.
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Molecular Biology and
Molecular Genetics
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The purpose of this subject is to make the students to understand the structure,
characteristics and regulation mechanism of genes, which play crucial roles in life.
Based on these, recent research trends as well as molecular biology techniques will be
discussed. Furthermore, basic principles and methodology of molecular genetics will be
studied.

26




This course will introduce basic concept and current status and future

. AW CHYs M3 (2st, 258, ABIAs MSs, S8 ) ) ) ; :
131 618441 Al A BB A 2 Introduction to System D AZHAIOIBHAI Y 0] I ND SoH AIAE HAS JEHE o A Q|rect|ons of sys'@m health |nter<?onne(;t|ng the kngwledge}from experts in
Health o Olgh et g diverse health disciplines and engineering and the innovative technology of
es= e the fourth revolution industry such as Al, XR, and loT
o This course introduces the concepts of statistical methodology associated
= = L ANAGEAS AR At Aig Y APZ S Z2A0 2= S A ; ; - ;
132 G18442 |AMABIASAHE System Health Statistics ! 3WL‘ J;;i: BIO\}H% 6Hjla:}%l@% g@@ M1 with research design, data analysis. and result interpretation for syste

health research.

133 618443 IoERMeE Advanced Molecular MY MO 2HZA SEXS X} JIsS Oldlisot) KX A Understand the structure and functions of gene as origins of life, and
LtErASES Biology 7O WHE 2 29 HP SES E9EHH. Discuss methodology and recent trends in gene research.

134 618444 |zruzsss= Special Topics in Z2 Y6 ML Y= SAMSEH ARSS 0loict) 0SS |Understand advanced molecular biological research, and lead to understand the
sAeEREE Advanced Biochemistry | Soll MFDS ¢ SES LAY 4 UATE FESHCH currency of life scientific research.

135 618445 sRMesER ) Special Topics in Z2 Yol ML Y= SAMSEH ARSS 0l6iot D 0SS |Understand advanced molecular biological research, and lead to understand the
cAeEREE Advanced Biochemistry Il Soll MFDS A0 SES LAY 4+ UATE RESHCH currency of life scientific research.
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Omics Science

b

|]0||

This course is to provide necessary knowledge and technical skills transforming omics quantitative data to biological information so
that students become familiar with an integral part of many biomedical and clinical research projects on omics data. The topics will

include an overview of basic knowledge of omics, -omics technologies, and data analysis workflows. Students will also gain hands-on
exper ience analyzing high throughput genetic, epigenetic, metabolites, and microbiome data to reveal the human bodies function and
etiologic pathways in a holistic manner
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Introduction to
Bioinformatics
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This course provides a general introduction to bioinformatics. Topics include
sequence alignment, database searches, gene prediction, and basic sequence
analysis using databases and programs on internet.

138
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0% 10

Deep Learning for Medical

Image Processing

This lecture focuses on how artificial

intelligence, especially the recent hot topic, can be applied to the

solution of biomedical imaging problems. First, we introduce deep learning core theory (CNN, RNN) and
advanced theory (Visual Q & A, Image Captioning, etc.) which are essential for image recognition. Based on
this theoretical background, we will implement real deep learning program examples and apply them to bio—
medical images.
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Computed Tomography and

Deep Learning
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CT scanning geometries, production of x-rays, interactions of x-rays with matter, medical image processing
using Fourier transform, 20 and 30 CT reconstruction algorithm, image presentation, image quality
performance parameters, system components, image artifacts, radiation dose. This lecture also focuses on
how artificial intelligence, especially the recent hot topic, can be applied to the solution of X-ray
imaging problems.
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Biomedical Image
Reconstruction
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Magnetic Resonance Imaging (MRI) has emerged as a power ful biomedical imaging modality due to huge flexibility of anatomical and

functional image contrast and absence of harmful effects. The class will cover the principles of MR acquisition and reconstruction

which can be nicely formulated by signal processing concepts such as Fourier transform and sampling theories. By the end of the

course, you will understand how most of MRI scans and reconstructions are performed at the clinical and research sites. The class
will also include a few demonstration tours to clinical MR scanners
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- - - igi Xo&o ST JAs zAl CXE X2 &e XAasS &S0t igi i s i
141 G18451 £ AICI X %] T8¢ Contgmporary Digital |2l 8ol \_:o X*E\ I; IELF\A\; | I§;l ot Al Understand the con}temporary 'd|'g|'tal 'dentls'try and Learn} and discuss the
Dentistry JlE2 F=0l Uisto &&otl) E88 adaptaion of artificial intelligence on dentistry
oA = slols - = 2l o = This course focues on Multidisciplinary approches on dentistry including oral
= = = Ctekst X2l &R ZototHetst, WS, 288, XFs, EE ; ; . . . .
142 G18452 [CHHMI&& X118t MUlt! Disciplinary } ;,lcl o“o(,?m o li P e OlTE and maxillofacial surgery, orthodontics, prosthodontics, periodontics,
Dentistry & 5)o g4 L s A FEH XUES UE ; o
endodontics for clinical management and research
olz/Hrolegesmer |4 Convergence oo ot s SA it e At e . . _—
143 (518453 By Medical /Bio Research O|2/HI0IQ BE0 &8t F4&l AR HE XIAS CHEC. This course covers the latest research topics of Al convergence medical/bio.
Topics |
O|Z/BI0ILBEFHH Al Convergence _ S o= _ This course covers the latest advanced research topics of Al convergence
144 G18454 2 Medical /Bio Research o|Z2/HI012 &0l 28t At Al AR st XAS CECH medical /bio
Topics Il .
Cos . AFE AIAEQ R0l A|AE ATEY N AEHS SSEL. 2 . ) . )
ol = =13 =13 A
145 618455 CIEZXISEEIIELAIA Introdgctlon to Al of HH 2 BAIZY OIAF ZHE ATES0O KBS BABCL This course covers the role of system S and machine learning platforms. This
goHE Computing System S0 HDHDES MISA 2 HOC OHE & 9CE B course is intended for students who have not majored in computer science.
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On-Device Al

Held X 25, 24 UESRD, 28 &
TensorFlowLite, PyTorchMobile JIBtS] AIAEIS

g st

This course introduces pruning, distributed computing, and distributed

supervised learning. In this course, students develop basic systems using

TensorFlow Lite and PyTorchMobi le.
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Hardware for Artificial
Intelligence
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This course covers the fundamental computer and Al accelerator architectures.

In addition, the concept of the Al accelerator system is introduced.

Software for Artificial
Intelligence

Jl=0il tigt OloHE CHECH.

SHHUAME AAZE HSotL
ES0ll CHEH OloHE CHECH. XtAMICH AIAESWel X

This course covers an introduction to systems performing self-supervised

learning in uncertain environments. In addition, several optimization
techniques for the next generation system SW are introduced.

pall

Sequential Decision
Making

A sequential decision making technique and its applications are covered in this course.
First, we study about Markov decision process (IVIOP), which is the basis of sequential
decisionmaking theory -, and then utilize various Reinforcement Learning (RL) approaches

to solve the sequential decision_ millSiD& problems.
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Introduction to Al
Secur ity
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This course introduces the fundamental knowledge required for Al convergence
in the security domain. This course is intended for students who have not

majored in security.
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. o= - o == s This course introduces loT log analysis techniques using Al. In this course,
Bt oT& O - g 8% =4 IS st&otn ASEH. ; ) A
151 G18461 AlDIEHoT Al-Based loT Security Al lot =1 = oF2 } students practice analyzing loT logs using Al
150 18462 AIDIEHH ERIQAUE |Al-Based Network AIS 28 UEQIA I 20 24 J|&2 &sa6tn 458 | This course introduces network packet analysis techniques using Al. In this
N Intrusion Detection Ct. course, students practice analyzing network packets using Al.
. o= = — This course introduces SW code analysis techniques using Al. In this course,
B EEA - g &85t =& Jlsg st&otn A5E ; ) A
153 G18463 ADIER==A Al-Based Code Analysis Al = of2 c students practice analyzing SW codes using Al
_ - i i Z 201 HMete B0l CHOH Gt otEA SOl CHolf & )
154 G18464 |SULSSEE Topics in Modern 20 A ol HO;H} ot Ol Chai We study the recent suggested cryptosystem and provable security.
Cryptography et
155 G18465 |BULSE1 Modern Cryptography Il OINN B=Y, ASEA SOl o P& Provable security, cryptanalysis, probabilistic algorithms etc.
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AIBEDIBDI=F=MA = N = = = ; ics i

156 (G18466 __rlElsc' | BN ééSgZ?Zﬁrggg?isTeﬁhnology Al 88 JI8t Dl=0 28 XA A0 e XAS IR0 This course covers the latest research topics in Al convergence
S| =F=MA _ _ o _ ) o

157 G18467 A;lﬁﬁ ! Rl éégij?!ﬁrggg?igﬁfhnology AStE Al S8 DI2 D=0l 28 FA AR0 IS XIAS BIRCH This course covers the latest research topics in advanced Al convergence

158 G18468 AISEIIE | Foundation of Al Al S8 ZRHE QIANSTE & ,AE, B2 S L2 2 |This course covers Al project development processes and methodologies such as
S Convergence | 28 &&8H. requirement elicitation, project design, testing, etc.

159 618469 NEEPIES Foundation of Al ASlE Al 88 ZZME QIANSTE, &H ,AE,ZEE S He23 This course covers advanced Al project development processes and
s== Convergence I It HHES SSEHC. methodologies such as requirement elicitation, project design, testing, etc.

) — . Al 88 M= ZO0tdl OE Al & AIAE Y Z2XHEZ 25| n this course, students develop a project of an Al convergence system based

SstTadE

160 G18470 AIBEZZRE | Al Convergence Project | FH =& Jts on the Al convergence major (from the second semester)
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o . Al 88 NS Z0H0 E Al & AIAE Y ZT2MEZ 28| | In this course, students develop a project of an Al convergence system based
SstmadE
161 G18471 AISEZZREI Al Convergence Project Il 2H =& Jis on the Al convergence major (from the second semester)
i . Al & HIS2 Z0H0 HE Al & AIAHE Y Z2MEZ 28| | In this course, students develop a project of an Al convergence system based
SstTadE
162 G18472 AISEZ2REI Al Convergence Project Il 2H =& Jis on the Al convergence major (from the second semester)
P — . Al 88 M= 20H0 HE Al 88 AAH Y ZT2MEZR 25|
163 G18473 [AIBEZ2EENV Al Convergence Project IV = N =g i%* ST

In this course, students develop a project of an Al convergence system based
on the Al convergence major (from the second semester)

164 G18474 (Al

SBHOIE Al | Al Convergence Internship|Al & AIAE JHZ0 ZRSH XAS AGH ASUNES Sot & In this course, students learn the knowledge required for Al convergence
B2EseS | S (Z42A12H01 &) system development through industry internship (over 42 hours per week)
- Al Convergence Internship|Al & AIAE L0 ZRSt XAS &AM CLEHNEES Sotod &
S 50| Ef Al 3
165 | 618475 |aiszoEa N SRR

In this course, students learn the knowledge required for Al convergence
system development through industry internship (over 42 hours per week)
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Start-Up Linked Capstone
Project

[ Jio

0

This course provides basic start-up education. Students present start-up
ideas and conduct projects that incorporate research topics in this course.
STARTUP EWHA provides professional start-up mentoring services.

Al Convergence Technology
Transfer |
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In this class, technology transfer is performed according to the results of
the Al convergence project (from the third semester).

AISEII=01E 1l

Al Convergence Technology
Transfer |l
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or

In this class, technology transfer is performed according to the results of
the Al convergence project (from the third semester).

Al Convergence Technology
Transfer Il

el
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b ol=01d

[}

or

In this class, technology transfer is performed according to the results of
the Al convergence project (from the third semester).

Commercialization of Al
Convergence Technology

o
o
It

or

In this course, students commercialize Al convergence project outcome (from
the third semester).
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= Al Convergence Practice o= - - _ _
171 (G18481 AISEARFHATR I Resear ch ?opics | Al 88 AR 28 A AR IS XNAS SSSHC This course covers the latest research topics for Al convergence practices.

172 618482 ASEADEHOT Al Convergenge Practice D2 Al S8 Aoy BE A TN (B KAS ASsC) This course covers the latest research topics for advanced Al convergence
Research Topics Il practices.

= x [= [ =2 o = =i
EOFD_E}%O{IM o 5‘2—‘ :‘Eﬁo‘ “;E%EE ;HHT:E 2' %%ggo M%o}oj 3 In this course, you will learn about the latest deep learning models and use these models to explore]
25 AIOIHECH 2HME EMEHCH 0lfd 2HEN=E WERA Ecid & various cybersecurity issues including network traffic analysis, malware analysis, deepfake
173 (518813 ey eEot Deep Learning Security A odPE 24, CHO0IZ X, EUEIA, PUEUME 22 S0| EZEE | detection, and adversarial attacks. Hands-on assignments and paper presentations will allow you
CF, s =2 9T U AE2H 2812 S5 A gugor onp= to study state-of-the-art deep learning security research and propose your projects based on this
BeD 0/ E012 Y2y2e ZRMES s, knowledge.
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