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AtEZ ( Data Structures )
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Hitsto| 7hY J120| k= 20t2M X sHZS ot Z2UMS SHED BEXF Q2 257 2l
2ot HojHel #xLt 7|2 JHE, AEZM HiE, YRE FXE CHECL &£
nary Tree, Search Tree, B-Tree, TrieE H{S M, |-°*3J 4ol FxE0| Chst
9| HOIHE CtR= 7|'#of CHsl st&otch

St Graph Theory, Tree % Bi
Searching, Sorting, Hashing

HFETZX ( Computer Architecture )
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T2 12U 0] ( Programming Language )

Z224Y Q0{0| M| ADT(Abstract Data Type)E Algebra Theory(Initial Algebra, Termial Algebra)E
E3t0] HiRH ZZIMO| Spectification0l CHSt Testing, Vertif-ication 3! Attribute Grammer®} Data
Stucture2| Type Theory2t Polymorphism &2 Hi=Ch Eo MZ2 7HE2| A0{2l OOPL(Object Oriented
Programming Language)2| £& 1} O 0] 74 Futo| Xtojof 2SH0] Hi-RLH,

2ZHA ( Operating System )
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C|O|E{H|O| A ( Database )
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AT EQI0{EZE ( Software Engineering )
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BDC101 HJG|O[E XtSO{X2| 7|& ( Introduction to Natural Language Processing in Big Data )

At Q10{(Natural Language)dfiA FEE = U= YE= O SHOICL SHX|T o2t YEE FE317| {ls)
Me S Aitnt R Y, MEX|A0| 2adtH 22 Ydcs 2102 &2 9 HI0|E(Bing Data) HEIZ
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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 EIAE 0OtO|'d ( Advanced Topics in Text Mining from Big data )
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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 HG|O|E{ 2t HE ZHM ( Introduction to Information Retrieval in Big Data )
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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 ™ A|AHE! ( Advanced Topic in Recommendation System from Big Data )

FH AAHS AZRO oE 9 MBO| LA AR BBE 0)FeHD YEES HEYSs ALHOITL
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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 A4 0O|C|0f B4 ( Introduction to Social Media Analysis )
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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 OIO|E A|Zt3} ( 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 GOl 2M& 2I$t && 7|2 ( Introduction to Probability for Data Analytics )
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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 ESA% &% 702 ( Introduction to Statistical Learning )
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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 EHMZ st &HEXN T @ ( Statistical Modeling for Discovery )
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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 Z2t*E ZAFEY 7HE ( Introduction to Cloud Computing )
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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 22tRE AFEY EE ( Advanced Topics in Cloud Computing )

o5d, S22 YRY MHAL W2 J1Z0| 4E T2 Y3 02 + o0 1o 52 BIEE
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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 St =7|8 HEQT 24 08 8 7= ( 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 7|Z 2I& X|& ( Introduction to Artificial Intelligence )

2 Zol 913 X5 BAH J|x 0|2 s 7% SASLL OIS stol Y|, A o, P
W, MRI AL, XY B, 2HEA S XSH 5% AAHS oo Tad $HY J|USe et
ct.

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.
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BDC114 7|=&A 2t 7|AH%E ( 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.

BDC115 115 7|Ae& ( Advanced Topics in Machine Learning )
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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 G|O|E{1tst 7HE ( Introduce to Data Science )

= atge sHyso| Holg B, M, 121 EPE CHRD M8Y 4 UEE MY 2 B2 o
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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 CO|E{1t&etEE ( Advanced Topics in Data Science )
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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  HIG|O|E| OFO|'d ( 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 GO|O|E A|Z3} 7HE ( Introduction to Data Visualization )
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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 GClO|E A|Zt3tet MY ( 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 ElH|O|H B4 et Z22Y ( Programing for Big Data )
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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 HIG[O[E #AZ $t 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 HGO|E 242 2ot REZ12{Y ( 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 THAL AFEY F82 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 Z9 OO £AMZ ( 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 71Z&2| 2439 7|= ( 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 = GHO|H OFO|'d 7|= ( Educational Data Mining )

= SZ0 M ZYS= 2OAHO0IES] OO d 7|&at HOH O0|d S 2I5t0] EEEE F8 7|AH<

.

_J:IO

i
Ct

oy rir
NN

mo rir

| EH
=

A

This class covers fundamental principles of data mining and machine learning for data in educational
environment.

BDC128 HIG|0|E && AMO|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 HGo[E && AMO[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.

SWS101  AIZELQIOEQAE ( 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 HEEDO|E & & ( 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 LI 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 C|X|"=ZZ A ( 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 LEIEQt ( 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  AMOIH{EE ( Cyber Laws )
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This course introduces cyber laws and regulations regarding computer crimes and security enhancements.

SWs107  FATEA ( 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 A|FO{ZE ( 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 33t ( 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  QIEUE S ( 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  HEESH2|XH A (I nformation Security Management System )

FESULE 23| Qo) +83t= 7IeH, 2218, BN EoxX 5 SEHY FEES A2 NA it 5
FE 54, ISMS, CC 52| ATHEE 70Tt

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  Cj|O|E{H|O| A Ot ( 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 22 EEQt ( Cloud Security )
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Recent topics on software security will be covered in this course.

SWS115 3SIEQ|0] 2Ot (S ecure Hardware Architecture )
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This course will introduce various security attacks exploiting hardware side-channels and vulnerabilities in
processor and memory architecture. Students enrolled in this course will also learn about architectural
approaches that can mitigate the threats from security attacks.

SWS116  MAXRSSIAIARIEQE ( JACS Security )
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This class understands industrial automation and control system (IACS) security from the perspective of



software engineers, analyzes accident cases,

and acquires the in-depth knowledge of related security
technologies and research trends.
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This class introduces how to apply information security technologies to the big data services especially focused
on the manufacturing data generated in smart factories

SWS118  ALO|H{ | Q=™

2 ( Cyber Threat Intelligence )
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This course introduces the concept of cyber threat intelligence and study the process of collecting data as well
as threat modeling and hunting

SWS119 113 A&

HofjAtn 244 CHE ( Advanced Incident Response and Management )
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This class introduces the advanced forensic technologies for responding cyber attacks and handling security
incidents.

AAIN01  QIZX|s 7HE ( Introduction to Artificial Intelligence )
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I ( Artificial Intelligence Programming )
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2l M3zt 0|2 ( Optimization Theory for Artificial Intelligence )
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AAIN07 7|AHEE ( Machine Learning )
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AAI108 7|A s AZEQO ( Machine Learning Software )
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AAI109 H|O|X|QH =HEX O2f= TE P ( Bayesian Probabilistic Graphical Modeling )
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( Deep Learning )
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ot& ( Deep Reinforcement Learning )
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( Text Mining )
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AAIM15  X|s % 2HHY CO|E{H|O|A ( Intelligent and Mobile Database )
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A2 A& ( Human-Computer Interaction for Artificial Intelligence )
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AAI117 O & ME A|Zt3} ( Data and Information Visualization )
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AAIN18  2|& QIEX|s ( Artificial Intelligence in Medicine and Healthcare )
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AAI121  QIZX|s 7|8 ofa 9 9 &= ( Artificial Intelligence-assisted Arts and Music )
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