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CVO101 XtEFX ( Data Structures )
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CVO102 ZHFETXE ( Computer Architecture )
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Cv0103 ZZ2I2fUAN ( Programming Language )

Z2 Y AOJ0| M2 ADT(Abstract Data Type)E Algebra Theory(Initial Algebra, Termial Algebra)E
Sot0] HiRH T2 O| Spectification0l CHSt Testing, Vertif-ication X Attribute Grammer2}t Data
Stucture®| Type Theory2t Polymorphism S& Hi-2Ch =3 22 7HE2l 202l OOPL(Object Oriented
Programming Language)2| £& 1t O|™ ©10] 7HEnte| Xto|of| 235t0f Hi-2LCt.

CVO104 2FHH ( Operating System )
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CVO105 €vP16+ O|O|E{H|O|A ( Database )
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CVO107 €vP103 ZFE HEYA ( Computer Network )
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CvX306 ZHFE J2iEA ( Computer Graphics )
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CVvX307 QIEX|s ( Artificial Intelligence )
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CVX309 ZHAMXZFZZI2Y ( Object-Oriented Programming )

A X ==Y JigS StEotn A2 AT ¥ L

Study objected-oriented programming concepts and survey recent research topics

CVX310 3E8AZELQ O ( Application Software )

ChYet 88 2T EQIO JHE 7|HE Stadtd 22 g+ s2& 2B
Study various application programming techniques and survey recent research topics.

CvXx401 LC|X|¥ AZKXz2| ( Digital Signal Processing )

A4S e 2270 A5 CIEN NSES W) CXE YRE ST of
MEoR MStD MRlSheD| TR CIYN AASS LU (ENY AsREs
SHT FHSO| BHEN BEYSRE WBY, W, T2lo| W, YHEWRS)
2T BE7|ET 0N, AN HEfOl HEX2 750 U1 0SS BMIoR
#opy| 93 TRAY [LES LTAFE OBl HYS IE2 Bt

Cvx402 H=E|OIC|Of ( Multimedia )

CIXIE ojojofol A2 st&dstn X2 AT S 270

Study the principal of digital media and survey recent research topics.

CVX403 UHICIEA|AE ( Embedded Systems )

YHICIE AAHO| T4 945 Bt&sia 22 AT SYS A

Study the components of embedded systems and survey recent research topics.
CvX404 HYHEKXNE| ( Parallel Processing )

HE dRH X €ndES 55t 22 g7 S LML

Study parallel computers and algorithms and survey recent research topics

CVX405 &AtN2| ( Distributed Processing )
24 N2 AA-E shEstn A2 A ST ATNBCH

Study distributed processing systems and survey recent research topics.
CVvX406 QITHAFEASE-E ( Human-Computer Interaction )
IZtar HFE A0l QETO|A ! HBHES ShEotL XD AT SHE LIS

Study human-computer interface and interaction and survey recent research topics

Cvx407 AYz==2124Y ( Game Programming )

AY Zzafy 7|

Study game programmin
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echniques and survey recent research topics.

CVX408 7|A&E ( Machine Learning )

CVX409 XFSO{XN2| ( Natural Language Processing )
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RFQIQI0|0] X2|7|% 9L AFRIQI0Iet ZFEIQI0l AO[o] HHET S&40 Thetol ApBICE



CVX410 HEZHM ( Information Retrieval )

e AN WS S50 AT 9T 58S At

Study information retrieval methods and survey recent research topics.

CVX501 A|2E ZMap B-E ( System Analysis and Modeling )
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CVX502 AIZEQ0f i HHE ( Software Development Methodology )
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CVX503 AIZEQ|of EF EFEE ( Software Quality Assurance )
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Survey recent research topics in the area of computer science and technologies

CVX602 ZHFE & 7|2 E2 1l ( Computer Science and Technologies Il )

AFH Ifet 7l 2ofel X2 A IS NS
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Survey recent research topics in the area of computer science and technologies.
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BDC101 €vH167 E|HO|E XtAO{X2| 7|& ( Introduction to Natural Language Processing in Big Data )

Xt A0{(Natural Language)OiM FEY = A= FEEe 012 SHESIC SHX|TH 0|23t HEE FE6L7| 2/l
Me 8% Ao 22E, MEX|Ao| Hasty A2 dHEe ool ¥2 H HO|H@Bing Data) HEIE +
MElo] O aPgel MEdE afsitt & Zols AMoiXNZ| J|&1t o|F o83t Y Ho[H Xz| 7|#el 38
Ol CHstol t&strt

There is a wealth of information to be extracted from natural language, but that extraction is
challenging. The volume of human language we generate constitutes a natural Big Data problem, while
its complexity and nuance requires a particular expertise to model and mine. In this course, we
illustrate the impressive combination of Big Data Applications and Natural Language Processing
Techniques.



BDC102 evH168 EHIAE 040|d ( Advanced Topics in Text Mining from Big data )

HAE Ofo|ge SR EHE Q17t0] VI0jE HREE 24 Metn 1 Rxe o|n|E olsfets xtelof
X2l 71%olch YOl GOt Bl HAEL 2t AO{¥E OjFN, BYN S540/ Yn 1 EHY
HE|ZE 04 ChYotn SFolol YBE FAOR RIS WE Z} BCh T8 oI AR HYY
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CHECE

Text mining, also referred to as text data mining, roughly equivalent to text analytics, refers to the
process of deriving high-quality information from text. High-quality information is typically derived
through the devising of patterns and trends through means such as statistical pattern learning. Text
mining usually involves the process of structuring the input text (usually parsing, along with the
addition of some derived linguistic features and the removal of others, and subsequent insertion into a
database), deriving patterns within the structured data, and finally evaluation and interpretation of the
output. This course will cover the major techniques for text mining and analyzing text data to discover
interesting patterns, extract useful knowledge, and support decision making, with an emphasis on
statistical approaches that can be generally applied to arbitrary text data in any natural language with

no or minimum human effort.

BDC103 &/+109 HIG|O|E{ et HE AM ( Introduction to Information Retrieval in Big Data )

AT 2O #B OfL|2t 7| YN E 9 HO|HE CtRE= 7|&0| CHstA 285 ULt =H|0JE 7 THROX|
7| AIASHEHAM BHO[E oA OtLt CIOIHE REXo2 HM, XYsta ePgH MHAE HE3t= A0
ofe SRMMEL = Zols =HOoIEAN FE A4 7|=0 s CHELC.

Not only scientific institutes but also companies harvest an amazing amount of data. For the arrival of
the era of big data, how to improve the retrieval time, the storage capacity and stability of system,
these provide for the future construction of a guiding role. This course deals with information retrieval
techniques in Big Data.

BDC104 evH++e =M A|AHE ( Advanced Topic in Recommendation System from Big Data )

FH AILE2 AMEAIS o= A Moo M A YFE 0Fstn YEE TEYSI= A|LHOIT
FH A2"E2 20| ofR Ygete|n AN Crdet 80| HEECH O o= HHOHE ol8% FH
Al AROf CHel CHECH

Recommender systems or recommendation systems (sometimes replacing "system" with a synonym such
as platform or engine) are a subclass of information filtering system that seek to predict the 'rating' or
'preference’ that a user would give to an item. Recommender systems have become extremely common
in recent years, and are applied in a variety of applications. This class deals with Recommendation
System in Big Data.

BDC105 v+ AM O|C|0f A ( Introduction to Social Media Analysis )

A4 O[Cjof BM2 48 YEYT MHA S CIYS DICIO|S 0[Sot0] ARl TEE BMet7| 98t 7l
otk A% DiCioj £42 1= 0|29 0/82 S3to] YEUT =S BN TX L BAS £4oD
0 S AZESHO) HBE 4 QU 2 2ols HuolEo|A A4 ojciof 24 Y|wo| chef CHECh

Social Media analysis is a strategy for investigating social structures through the use of network and
graph theories. It characterizes networked structures in terms of nodes (individual actors, people, or
things within the network) and the ties or edges (relationships or interactions) that connect them.
Examples of social structures commonly visualized through social network analysis include social media
networks, friendship and acquaintance networks, kinship, disease transmission, and sexual relationships.
this class deals with Social Media Analysis in Big Data.



BDC106 €vH11+2 O|O|E A|Z=} ( Introduction to Data Visualization in Big Data )
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Data visualization or data visualization is viewed by many disciplines as a modern equivalent of visual
communication. It is not owned by any one field, but rather finds interpretation across many (e.g. it is
viewed as a modern branch of descriptive statistics by some, but also as a grounded theory
development tool by others). It involves the creation and study of the visual representation of data,
meaning ‘“information that has been abstracted in some schematic form, including attributes or
variables for the units of information". This class deals with Data Visualization methods in Big Data.

BDC107 €vH113 O|O|H BAZ2 2ot

Jok
L]

742 ( Introduction to Probability for Data Analytics )

S70] Thet 709t ClolE EAS 9B BBH WHB0IMl 2
SEUYe Yt Aol 0o 24 U AIB2O|M Jlute] wHEe Sk YxECH AB2OIM of
Aco| WS WIkSHs HIWO| LolEICt SMEL IR Z2ao| AW XA KD Yojof st
WElojE MHOIN HED WEYS MBS Eofvict

An introduction to probability and its role in statistical methods for data analytics.

Equal emphasis is placed on analytical and simulation-based methods for quantifying uncertainty.
Approaches to assessing the accuracy of simulation methods are discussed. Students should have some
prior knowledge of basic programming. Applications of probability and sampling to big-data settings are
discussed.

BDC108 CVH115 SAX &t

o>

72 ( Introduction to Statistical Learning )

o Irg2 &4 & A 27 24, 27 So2HEY, A H4E flo 2E 25 7 U 5 FE9 ¥
Eof CHsHAM 27Hshct

The course provides an introduction to the principles of statistical learning and standard learning
techniques for regression, classification, clustering, dimensionality reduction, and feature extraction.

BDC109 evHt+te EHMZ 2ot SHEXN @AY ( Statistical Modeling for Discovery )

M B Yol Fo A2 £1 Y HO/H UM HOH AT 2AS 9% B 21,
2 ol fhzol HOHREH oo Yt RYS RHGHE A2 PIoD, RY0| BH L MW 22
BISP| Slef 4K L 12T N weol A8 JlMS st

Statistical models for data analysis and discovery in big-data settings, with primary focus on linear
regression models.

The challenges of building meaningful models from vast data are explored, and emphasis is placed on
model building and the use of numerical and graphical diagnostics for assessing model fit. Interpretation
and communication of the results of analyses is emphasized.

BDC110 evHH7 Z22t2E ZHFE 72 ( Introduction to Cloud Computing )

SoPE HRE2 AHYU 7jEe MFgx, 38 T2, 2|1 HFH7|EFo|L) 224 E HFE2 28
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Cloud Computing is the internet-based storage for files, applications, and infrastructure. One could say
cloud computing has been around for many years, but now a company may buy or rent space for their
daily operations. This course covers meaning of cloud computing, virtualization, solution, introduction of
powerful bussiness cases, and computing theory.

BDC111 evHH8 ZS2tRE HARFE £E ( Advanced Topics in Cloud Computing )

o5y 229C HEY MHAL W2 J1ZHo| AE Hojz IS 0L 4 glo0 1o £2 UEEE
7| QIBiME HOY 0] MHAQ FIPHQI MHA B0 TRITt oA J|Yo| of SHeE HFEEY
S HMEsfex|of Cfet o|Ratn ¥ 4 Ut B Zols Y| HEs WUDt Mol 2, A4 SateE
UBY 7|2, HBA 52 Bl HHA SES ofE ALK Hert

Today, businesses can't succeed by just selling goods at a low price, they need to also provide after-sales
support and additional services that deliver high levels of customer satisfaction. This is why they have
started using cloud computing

Students in this course learn how to make service models for cloud computing through bussiness experts
panel, seminar and discussion, new cloud computing technology, and successful case.

BDC112 evH119 S22 E7(EF HERA &4 0|s B £ ( Introduction to Network Environment based on
Cloud Computing )
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Previously, it took three months to source hardware, six months to develop and implement it, and one
year to create a system, including all the associated work. However, in the case of cloud computing, it can
be launched instantly after signing the contract. In other terms, what once took a year to complete can
now be achieved in less than one month.

This course covers method of TCP/IP, understanding of VLAN, router virturalization, and IP routing based
on cloud computing.

BDC113 evH123 7|=X Q& X|s ( Introduction to Artificial Intelligence )
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Introduction to Artificial Intelligence is emphasizing the building of agents, environments, and systems that
can be considered as acting intelligently. In particular, you will learn about the methods and tools that will
allow you to build complete systems that can interact intelligently with their environment by learning and
reasoning about the world.

BDC114 €vH124 7|= E7 2t 7|AsHE ( Introduction to Statistics and Machine Learning )
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This major to learn the critical ideas and skills underlying statistical machine learning — the creation and
study of algorithms that enable systems to automatically learn and improve with experience.
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The course presents the elements of kernel-based methods from a machine learning perspective. It
introduces the theoretical basis for studying these methods (theory of positive definite kernels, associated
reproducing kernel Hilbert spaces and techniques to construct kernel functions) and present selected topics
in this area. This includes learning algorithms such as regularization networks, support vector machines,
kernel principal component analysis, kernel canonical correlation analysis, anomaly detection, etc., as well as
a discussion of the value of these algorithms for applications. The material is primarily based on a recent
book and on research publications.

BDC116 €vH126 O|O|E{ 1} 72 ( Introduce to Data Science )
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This course is designed to introduce students to the data management, storage and manipulation tools
common in data science and will apply those tools to real scenarios. This course covers Introduction to
data (data types, data movement, terminology, etc.), Storage and Concurrency Preliminaries, Files and
File-based data systems, Relational Database Management Systems, Hadoop Introduction, NoSQL -
MapReduce vs. Parallel RDBMS, Search and Text Analysis

BDC117 evH127 O|O|H 1t E2 ( Advanced Topics in Data Science )

M22 SHI HOIE 24 NS ohZety| AshA HloIEDo|ET HE 242 ARKSHA Co|E T
so2 SHEL

2 Zolt HHOEE Sof LXK U2 WES HVI 0I5 DS oA Lot HAESEXE
CHECH S8 38 L U7 2Ofo| MEJ P L MY =22 Sof HOIE Ao|giA opo| Chst 27t Y
ooy, 1M Vs 5% U ¥3 MY, B8 43 M 52 s

The Data mining and Information Analysis integrates data science to provide researcher for approaching
challenging data analysis problems. Students in this course learn how to develop and test models for
making predictions, to search through large collections of data for rare and unexpected patterns. Also It
includes experts panel and discussion based on new computing technology, successful case.

BDC118 €vH128 H! H|O|E OOl ( Big Data Mining )
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The collection, analysis, and visualization of complex data play critical roles in research, business, and
government. Powerful tools from applied statistics, mathematics, and computational science can be used to
uncover the meaning behind complex data sets.

This course covers the principles of data mining, exploratory analysis and visualization of complex data
sets, and predictive modeling. Following topics are statistical concepts (such as over-fitting data, and
interpreting results) and computational issues. Students are exposed to algorithms, computations, and
hands-on data analysis in the discussion.

BDC119 €vH129 O|O|H A|Z&t 7HE ( Introduction to Data Visualization )

AlZtshe & CIXQIE AlZtY QI3 E0| ZtEtet XY FEo2 XY Ais oM + A1, Of3f, 7|
9, oAt 20| gdE = A=F FE RoHE Est= siLtel WS NS Eoh AlAY B2 2
MH ALl EXtofA O CHYsh =X7F Holsten =20 2 5 Atk = Zols d2fH CiXrel, AlZ of
g, XNz o2le, X mtetol JE|E 7|gtez 2Nl AlZeE BE7| flet 7|led 212|ES CEH



Of Z2ol= Aol LM AZHSE ArEdHs A0 2d0| U= StESED OtLEt § L2 AlZ= £t
| Sds

Visualization provides one means of combating information overload, as a well-designed visual encoding
can supplant cognitive calculations with simpler perceptual inferences and improve comprehension,
memory, and decision making. Furthermore, visual representations may help engage more diverse
audiences in the process of analytic thinking.

In this course we will study techniques and algorithms for creating effective visualizations based on
principles from graphic design, visual art, perceptual psychology, and cognitive science. The course is
targeted both towards students interested in using visualization in their own work, as well as students
interested in building better visualization tools and systems.

BDC120 €vH136 UO|O|Ef A|Zt3et ME ( Data Visualization and Communication )
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Communicating clearly and effectively about the patterns we find in data is a key skill for a successful data
scientist. This course focuses on the design and implementation of complementary visual and verbal
representations of patterns and analyses in order to convey findings, answer questions, drive decisions, and
provide persuasive evidence supported by data.

BDC121 evH13+ HIGO|H Mg ¢[3 TE22fU ( Programing for Big Data )

4 CojE| OBEHOIM Y 7lE THRE JavaR BHHECL £ HHOME JavaS ¥ GIOlE 2A0| 28
4 A=E it

In this course you will learn the basics of the Java Programming Language. Having some knowledge of
Java is very helpful in many areas in IT. For example, for Big Data related technologies, you can write
MapReduce jobs in the Hadoop framework using Java.

BDC122 €vH132 HlHO|E 2M& /3t Python ( Python for Big Data )
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Python is a powerful, flexible, open-source language that is easy to learn, easy to use, and has powerful
libraries for data manipulation and analysis.
This course cover big data analysis using python.

BDC123 €vH133 HGH0|E 2M2 98t REZIAY ( Programming with Big Data in R )
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R is a programming language and software environment for statistical computing and graphics. This
course cover how to analytics big data using R.

BDC124 evHi134 HH 3t HFE 282l 7|= ( Introduction to Computational Finance and Financial
Technology )
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Learn mathematical, programming and statistical tools used in the real world analysis and modeling of
financial data. Apply these tools to model asset returns, measure risk, and construct optimized portfolios
using the open source R programming language and Microsoft Excel. Learn how to build probability
models for asset returns, to apply statistical techniques to evaluate if asset returns are normally distributed,
to use Monte Carlo simulation and bootstrapping techniques to evaluate statistical models, and to use
optimization methods to construct efficient portfolios.

BDC125 evH135 4 HO|H 24 Z ( Business Data Analytics )
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Big Data has arrived. It is now accepted not just by the experts in the field, but also by those working
in every industry sector and government that this not a fad, but a trend that is bound to continue.
Harnessing this data will require specialized skills such as data scientists, data architects, data modelers,
data visualizers, and data infrastructure operators.

A major in data analytics delivers the knowledge, skills and experience you need to create and manage

Big Data infrastructure and large-scale business data analytics in organizations. Topics covered include

data warehousing, dimensional modeling, big data analytics methods, visualization tools and techniques,

data mining, and predictive analytics.

BDC126 evH136 HZa2| 2439 7|X ( Fundamentals of Health Care Analytics )
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This course looks in detail at common types of available health care data, along with different types of
analytic tools used to report from that data. Class topics are considered from both a technical viewpoint
(such as how diagnosis codes are captured and stored) and an analytic and reporting viewpoint (how
diagnosis codes are used to turn data into useful information). Supplied data sets give students the
opportunity to explore the data in more detail through in-class exercises and homework assignments.

BDC127 €v¥H137 1 O|O|H OtO|'d 7|% ( Educational Data Mining )
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This class covers fundamental principles of data mining and machine learning for data in educational
environment.

BDC128 €vH138 HIGH|O|EH S& M|O|Lt | ( Applied topics in Big Data | )
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This class covers fundamental principles of data mining and machine learning for data in educational

environment.



BDC129 €vH139 HIH|O|E S& AM|O|Lt Il ( Applied topics in Big Data Il )
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This class covers various application of big data techniques and its current edge techniques.
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SWS101 €vs1o+ AT EQIOEQtAE ( Introduction to Software Security )
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Introduction to information security will be covered, which include buffer overflow and software vulnerabilities,
secure coding, development process, malware analysis.

SWS102 €vSt92 HEEZO0|E2 I 38 ( Cryptography and Its Applications )
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This course introduces the theories of information security. Cryptographic algorithms, secure hash functions
and their applications on the Internet will be studied including AES, RSA, ECC, SSL/TLS.

SWS103 €vSst83 LM I E ( Malware Analysis )
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This course introduces the types of malware and their countermeasure technologies. Topics include computer
virus, Internet worms, botnets, spyware and their detection technologies.

SWS104 €vSte4 C|X|ZZ A4 ( Digital Forensics )
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Digital forensics is to answer questions about digital states and events. Major topics include identifying digital
evidences, intrusion detection, audit trails, log analysis, and legal aspects of computer crime investigation and
forensic processes.

SWS105 €¥S5105 W EXIEQH ( Network Security )
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This course covers the issues of network security which include network access control and applied
cryptographies, intrusion detection and responses, traceback techniques, and DDoS countermeasures.

SWS106 €vSt86 ALO|H{HE ( Cyber Laws )
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This course introduces cyber laws and regulations regarding computer crimes and security enhancements.



SWS107 €vs167 FAEZ4 ( Vulnerability Analysis )
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This course introduces analysis technologies for finding software vulnerabilities such as blackbox testing,
whitebox testing. Recent software security technologies will be included including smart fuzzsing and static
analysis of source codes.

SWS108 €vS188 A|lFO{ZY ( Secure Coding )
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This course introduces secure coding methodologies for enhancing the degree of software security. How can
we make a better C, C++, Java program in terms of security? We will discuss safe input and output handling,
interacting with other programs in a safe way.

SWS109 €v¥S189 A3 ( Reverse Engineering )
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This course introduces reverse engineering technologies for binary program analysis and digital forensics, along
with existing tools available today.

SWS110 €vS++e QIE{HIE O ( Internet Security )
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This course introduces the Internet protocols, architectures, and their security issues. We study IP spoofing,
DDoS defenses, and web server protection against known or unknown vulnerabilities.

SWS111 evst BEESH2[XA (I nformation Security Management System )
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This course introduces standards and certification programs for keeping information assets secure, which
include common criteria (CC) evaluation for products, and ISMS for organizations.

SWS112 €vS+12 H|O|EH|O]AEQ ( Database Security )
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This course introduces the types of database management systems, and study on the protection mechanisms
such as access control and encryption, in order to prevent information leakage and inference problems.

SWS113 €v¥SH13 2R EEQ ( Cloud Security )
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This class introduces cloud service delivery models and characteristics of the cloud systems. Students will study



security requirements and threats of each cloud service delivery model, and primitive security countermeasures.
HEZHM( Information Retrieval )

Recent topics on software security will be covered in this course.

SWS114 €vStHH4 AT EQIO{EQt EE ( Topics in Software Security )
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AAI108 7|AEtE AZEQ|0| ( Machine Learning Software )
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AAI109 H|O|X|QH 2HEX 2= DA ( Bayesian Probabilistic Graphical Modeling )
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AAIT10 E2{Y ( Deep Learning )
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AAIT13 &8 214 ( Automatic Speech Recognition )
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AAI114 EIAE OHO|'d ( Text Mining )
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AAIT15 X5 W 2HFY GOJEHO|A ( Intelligent and Mobile Database )
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AAIN16 QEX|S AFEA-ZHEEH MSZEE ( Human-Computer Interaction for Artificial Intelligence )
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AAI117 COlOlE R HE A|Z3} ( Data and Information Visualization )
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AAI118 Q|2 21ZX|s ( Artificial Intelligence in Medicine and Healthcare )
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A ( Artificial Intelligence-based Financial Data Analysis )
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IZX|ls EO27|& ( Artificial Intelligence for Cyber Security )
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b ( Artificial Intelligence-assisted Arts and Music )
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