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- #H0IH (Big Data)
AR} At ol Cefol MAROIM 8L = HH|0[E T, 7IE, 28 Ao Ti5to] H4mED, HL|0|E 2M7t2 A9 gt
T oo sk DRIICE S0 HOfSH= 012 B mATIS0| Aojohol SEAE YAOES WL/, Stut mIFYo| YR MBSO A
1| o2 ESa=0f gt 270= &4 ®MSECh
This course examines the concepts, technologies, and case studies of big data that are being utilized in various industries along with the
Fourth Industrial Revolution and educates students on the role and necessary competencies of big data analysts. Professors from various

fields jointly conduct this course.

- 2lH|0|E{ AH S8k (Big Data Trends in Industry)

S0l el EHSE W StEoZ M| HAIE A7o| flsh Tl B =28 A7 2HESID, HU|0IF 20te| O[22 A7t OfEH
2 | ZAusio] @St A=TE ATSP| Qs ARFHAS MOILE THEBHY $E Sl HFE AT,
We domestically and internationally research and publish papers to study the trends of the big data industry and its academic system.
We also hold seminars with hands-on experience to study how theory and practice in the field of big data are combined and developed.

- 2 HO|E{ H A ALl (Big Data Startup and Commercialization)
HICIOIH 7|28 8830 AN JHA|E Wsty 2lSoh= sHE 7Hd Y U AtYet IPYE §910]

A
= =)
3% § Lol I E0re| SHMS0| B ZRMES HSIHA Thdo| 7|nt BIGI0|E| ofo|H#E HESto TIdetLt,

3 Students learn to discover and acquire business value by applying big data technology through a virtual startup and commercialization
process. Students from various majors such as management, natural sciences, and engineering work on team projects, setting up fictitious
companies and big data items.

- SDGs2tEIH|0|E{- &8 (SDGs and Big Data Analytics)
S2| AR|7h 2HSL QL= SDGs A0l CHohA Olshst, HE|0jE 28 ZHOM X|&7HsS Af2|29| M3 Wotg =ofir). O|2a 42X

4 S HYFE 23 =COIESE MHE =AU CTHELL
This course examines the challenges facing our society related to the Sustainable Development Goals (SDGs) and discusses strategies for
realizing a sustainable society using big data. An in-depth exploration of big data application cases will be undertaken to improve
theoretical and practical skills.

- X| £ 7H5 AF2|2tSDGs (Sustainable Society and SDGs)
2| AlR|7h HEID QL= SDGs ZH|Of LSt O[SHAIZ| L XIE7HSAIRIE ARsh7| 2ot Lotof thsto] e7H LRIStE =of$tc). Lot7t

5 BlH0[E1E 283t SDGs 20f, §3] Qlzatel 2ty At s, Yz HAZ|, 0|5d, YAl2| BE A, Hojeh Qo gt Hy FH =2
MHolstn 227} AT = U= YTHSS ZARBIL SiZE WS L3t
We understand the Sustainable Development Goals (SDGs) and think about ways to realize a sustainable society. Furthermore, we use big
data for SDGs to explore approaches that we can solve and find solutions.

- 225 EUEA (Applied Probability and Statistics)
HICIO|HE 241517 Qloh Ot I AL EHS0L SHEDHS HIRD, 3|24, RQI2AM, CiHEEM § SA7|8S BiS. R = Python2

6 280 AN 24 45 TSIt

Students learn about discrete and continuous probability variables and probability models for analyzing big data. The course covers
statistical techniques such as regression analysis, factor analysis, multivariate analysis, and conducts exercises in statistical analysis using
R and Python.

- |O|E{AFO| A A3t (Data Science Mathematics)
CIO[E{AtO|AAE Oletister| TRt =5t W WHES CHECE H|O|E{ALO|AAS SIRHAISE
o| 7|=X L1} H/MEEA RS 283 HIHo|H #4, Hilz|d Lne|E, oMEH

i

Ir

SBr% BRSNS, 0IXE, 2272 5)
I

S
ol oot 5Py 7| XA S HiSiCt,

NoT

7 | This course covers mathematics and methodology needed to understand data science. The course covers the fundamentals of
mathematical tools that support data science (including linear algebra, calculus, and mathematical programming) and cultivates basic
mathematical knowledge of big data analysis, machine learning algorithms, and decision-making techniques using nonlinear statistical
models.

- B XS (Statistical Learning)
CIOJEf Z|Hte] SAHH atE WHESO| CioiAM A7H5H siE WHESO| 2t /2|, X W W S O|2XQl A S0 s sl
THHC2ZE Linear Regression, LASSO, Elastic Net, Fused Lasso, Support Vector Machinell Decision Tree, % Ensemble S0il Cisl| SH&ESHC

This course introduces data-driven statistical learning methods and explains how they work, how to optimize them, and the statistical

>

=

theory behind them. Specifically, students will learn about linear regression, Lasso, elastic net, fused lasso, support vector machine, decision
tree, and ensemble.

- HiHo|H=Z22fY (Big Data Programming)

RE 14,8000 7H7t H= CIYTH Ii7|X|E 7|8te 2 B2 &8 AHE ,
9 | Z HOoIE M2l 24 X AH2IE MSBCE 2 Z2oM= Rl 722, AT, AEME|, AiEas, AlZist #2F ofL|2l, CaretS 0|8
ot 243 HIOIO|E #M Ij7|X|E 8% HH0|H #4 ETEAMO| RE KM CHE = Us sHE HIYTICH

As R is an open-source software language based on more than 14,800 packages with a wide range of uses, it provides big data processing,

o

2 717l 9EaA ATEQOf 0|2, L2 XITY /52 HEo

0 Mo




analysis, and visualization. In this course, you will learn the basic grammar of R, data collection, data processing, data analysis, and
visualization, and develop the ability to use R as an analysis tool using various packages like Caret.

CH82FHO|Ef X 2| 7| % (Big Data Processing Techniques)

CHEE HOIHE X2[stn YH|O[H 245 +ddy| 2ot EB HFE2 7iga 28 S8S S50t £ GPUE 0188 EE 7Ll 71
2 4 50| AREE E8517| 21T Hadoop N Spark®| AX| W 2& HHS stEstn AN HHO|H 24 Z2HMES FUBICL
10 It learns the concepts and skills of parallel computing for processing large-scale data and performing big data analysis. In particular, it
learns the concept and method of parallel calculation using GPUs, how to install and utilize Hadoop and Spark to utilize multiple
computers, and performs real big data analysis projects.
- G| O|E{H| O] AA| AR (Database System)
HIO|E{HO|A Bt2|Qt 7| Y| FEA|A-/H|ZLA Mainto] 27, YEA|IAY P55 /P HO[HA HZ, Z2MAH FH2YA0f Oiet ofsiS
E2 HI=UAE Ho[HEEAE 4= Q= AZE 7|2 HIOI0|E, Analytics?t 7|F HIO|E{H|0]2 E2|Qto| XtO|F, ghe LTG0 Chsl Ofsh
1| Bk
This course helps understand database management, the relationship between corporate information systems and business action, and
data approaches or process approaches for building information systems. It also develops the ability to model with data. It understands
the differences between big data, analytics, and existing database management, and future development.
- 22 EZHFE (Cloud Computing)
SRE HARY JEut F MH|A RES SEsta, d V|8t SRR ARE EUES 28310 S2RE 2FM HoIH MY 3 Ma|,
1 i S Olshst 23 O|2nt A7 IS Am=Ch
This course introduces the concepts and key service models of cloud computing. Students will utilize web-based cloud computing
platforms to understand data storage, processing, and deployment in cloud environments. The course also examines related theories and
current research trends.
- O|O|E{Oto| JO| 2 UMK (Data Mining Theory and Applications)
S0l =49 2¢H0] &= FYHOIH 242 CIOIED0ld =75 28310 Shgoltt. HIO|EDold 7|#e S3i thed Atz 29, ||
o=, 2 X o oo A BAME St RYst S0| ZFSOITICE FHECZ ZXAEE|HRY, °|Af?=i§'—f T 3By, S2HY,
SVM, BT Sequential Pattern 2| HHES SHEot 0|5 4% HFZE2MEQ| ML
13 This course teaches how to analyze structured data using data mining tools. It is possible to summarize large-capacity data, predict the
future, identify relationships and patterns, and model with rule search through data mining techniques. Specifically, methodologies such
as logistic regression analysis, decision trees, artificial neural networks, clustering, SVMs, association rules, and sequential patterns are
learned and applied to practical management projects.
HIHAHO|H 24 (Unstructured Data Processing)
SNS 52| ALz XZ ZUHO=Z FIt QU= HAE O[0|X|, 22|, HILL & EEC| HIYHEHOIHE &4, BYAZTE0 2as
FE8% YR S I, X4 S FESHE PG| izl SHESiC 22T 7I¥E 289 HAE/O|0|X|/H|CR 52| HIFYHOIH 7, HIoIH
AMa| o el HERM F|QE ARk, ZAdE4, ETEA, O/0IX| 010, HITIR Otold 52| 7|¥S o5sta, OIF & Z3A=0
4| H8ls de memes s
It analyzes large amounts of unstructured data such as text, images, sounds, and videos, which have recently been exploding with the
use of social media, and learns about the process of extracting useful information, patterns, and knowledge necessary for management
decision-making. It learns techniques such as collecting unstructured data such as text, image, or video using crawling techniques, data
processing and conversion, frequency analysis, keyword correlation analysis, sentiment analysis, topic analysis, image mining, and video
mining. It also performs practical projects that apply them to actual management cases.
- HAl2{d (Machine Learning)
7|A[StE0 2ot 012 A SOl MR Ol 28 WSO 2ol StEeitt. S StEnt 245 off 3 doletso) 2ot 7|2 J2let o2
Mol Higg S5t 0|0 tiet #AXQ L2152 SHESICh HIOIX|Q SAFAFELIR, 2I54EY, svm, Bald o 7Ier 22 7|AlstE
YI2|IE5S CHRH, WT, OIS, dit S et 20N 283t WS CHELh
15 Students learn about the theory of machine learning and its practical applications in the field. Students will learn the basic principles and
theoretical background of supervised and unsupervised learning and reinforcement learning, as well as specific algorithms for them.
Bayesian, decision trees, artificial neural networks, SVMs, deep learning, and other recent machine learning algorithms are covered, and
their applications in finance, marketing, production, and other fields are discussed.
gL nz|E (Advanced Machine Learning Algorithms)
g g2d 7l ZEof| 2ok 0|21 HES o] shEtith Yad SKs YEAIE ol3st DIMZ=Y 3 ¥At=l RAG BE F2
16 gne|Ee| EFu REY WHS HHECL
This course combines theoretical and practical approaches to advanced deep learning-based models. Students will study the generative
Al ecosystem, fine-tuning, quantization, and key algorithms related to Retrieval-Augmented Generation (RAG), focusing on their
characteristics and modeling methods.
- E12{d (Deep Learning)
17| E2del 712 7HE 2 Y 7|

= B9, CNN, RNN, GAN §2| H{d RS o1&310], MM ZSh= o2 71X| 2HESS XI8H

=
=
o2 FIoln sjZsks YHeS SSOINAE Lt




It aims to learn the basic concepts and core techniques of deep learning and learn deep learning models such as CNN, RNN, and GAN.
Students also learn how to intelligently approach and solve various problems faced in the industry.

18

- AMAEEMY0Z (Time Series Analysis and Forecasting)

AAE CIOHE 243 2t THES OfsHdt DI2HE Ol5dts YH-ES SHESITh ARIMA VAR GARCH & TEX ZFIRNN, LSTM, GRU
< Hld 7188 OR0, 7= H3t 24 WBayesian TZEES Zloh AT 0JF 7|HS =oloict
Students will learn how to analyze time series data to understand historical patterns and forecast future trends. The course covers
traditional models such as ARIMA, VAR, and GARCH, as well as deep learning techniques, including RNN, LSTM, and GRU. It also delves
into practical forecasting methods, such as structural change analysis and Bayesian approaches.
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- QIBX|5 (Artificial Intelligence)
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Artificial intelligence is a technology that uses computers and information technology to imitate or outperform human behavior. It basically
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includes techniques such as knowledge representation and reasoning, expert systems, machine learning and data mining, and natural
language processing. By learning the basic concepts and core techniques of deep learning, students will learn how to intelligently
approach and solve various problems faced in the industry.
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- Z2MA0H0]'Y (Process Mining)
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Process mining is a technique for analyzing various events in an enterprise system to derive meaningful results that are necessary for the
operation of business processes. Topics related to process mining include business process management, business intelligence, artificial
intelligence, and data mining. Topics related to mining include business process management, business intelligence, artificial intelligence,
and data mining.
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- ABM0[EHE (Integrated Transfer Learning)
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Students learn the latest research trends in transfer learning, where one entity transfers its entire machine-learned model t
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another entity
to improve learning efficiency, and in federated learning, where each entity shares only a portion of its learning model to improve privacy
and security, and apply them to real-world projects to enhance practical skills.
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-HE 3388 (Network Science and Applications)
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Students learn the theory of the structural properties of complex networks and the various dynamical phenomena that occur on them,
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which have been the subject of major research in recent years, and how to apply the results to social and financial networks.
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- 2lH|0|H Z @AY (Big Data Management and Industry)
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This course focuses on the utilization of big data in management and industry rather than big data technology. We will look at big data
cases by industry, and cover the trends, development, and future prospects of big data. We will also study open data and my data
concepts and examples beyond big data.
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- ALO|E{ 2 OFIHH| O E{- 22| (Cybersecurity and Digital Ethics)
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This course provides an in-depth exploration of security issues and ethical challenges in the digital environment. Students will study
cybersecurity principles, data privacy, and ethical standards in data management while examining legal and social perspectives through
real-world case studies. The course aims to cultivate responsible decision-making skills in a data-driven society.
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OO L 2| EHH HA (Data and Algorithm Governance)
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It teaches how to use data and algorithms and processes in the big data era. It deals with policies and processes to manage the
availability, usefulness, integrity, and security of data required by an organization and also covers privacy, security, data quality, and
compliance with management regulations. Furthermore, it learns algorithm design, maintenance and management, and ethical issues so
that big data analysis can be performed effectively and preferably.
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- K| &7Hs2AHAEE (Sustainable Decision Making)
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The purpose of this lecture is to teach how resonalbe and sustainabl
processing, and delivery of useful information.
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- AHHERIZEA (Social Network Analysis)
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It learns the basic concepts and principles of social network analysis and enables network analysis to be derived. It converts actual social
phenomena into network data, introduces methods for analyzing social networks, and enables them to be applied in practice.
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- Ol X2 H[O|E{ &4 (Energy Big Data Analysis)
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This course focuses on analyzing and interpreting big data related to the energy sector, which is closely linked to sustainability, from
various perspectives. It also teaches how to derive meaningful and actionable insights from the analysis results for practical applications.
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- QBRI SAIAESE (Applied Artificial Intelligence)
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This course covers the fundamental principles and practical applications of Artificial Intelligence (Al) technologies. Students will learn core
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Al techniques, including machine learning, deep learning, natural language processing, and computer vision, while developing the ability
to design and implement systems to solve real-world problems. The course also explores the potential applications of Al across various
industries.
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- SHAIYAGISE (Generative Al and AGI Applications)
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The course on Generative Al and AGI (Artificial General Intelligence) Applications teaches the operational principles of generative Al models
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such as transformers and stable diffusion. It explores the latest research trends and applications of techniques such as prompt engineering,
fine-tuning, RAG (Retrieval-Augmented Generation), and Al agents, as well as industry trends. Additionally, the course focuses on
methodologies for designing and implementing specific application systems based on AGL.
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- AONET|EAFEN (Analysis of Smart-Technology Market)
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The goal of this course is to review the fundamental theory and methodologies of consumer behavior. Particularly, this course covers the
theoretical, empirical and applied methods of consumer decision-making process.
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- O X|Z3HE2 (Engineering for Energy Applications)
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This course addresses engineering topics related to energy production, logistics, storage, and distribution. It introduces data-driven artificial
intelligence techniques such as machine learning, mathematical optimization for operational efficiency, and simulation methods.
Additionally, seminar-style sessions on practical applications are included to enhance students' understanding of the energy industry.
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- 20bEX|E (Introduction to Smart Factory)
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A smart factory is an innovative improvement of the manufacturing environment by combining ICT such as the Internet of Things, cloud,
virtual physical space, big data, and artificial intelligence in manufacturing. This course aims to improve the understanding of smart
factories, which are the core of the 4th industrial revolution, by providing core technologies, current status, and cases of smart

manufacturing.
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- MERT|ES L E (Strategic Technology)
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Technological innovation is a key approach for securing sustainability within businesses. This course delves into theories and case studies
on technological innovation and R&D management from a strategic perspective, with a focus on the latest research findings. The lectures
will particularly cover topics such as technology innovation theory, technology strategy, R&D management, and entrepreneurship, using
up-to-date research papers and real-world case studies as the basis for discussion.




- HIO|E{ ¥ 3 M&F (Data Bank Strategy)
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3 Data Bank Strategy covers the strategies for managing, utilizing, and assetizing data. Students will learn the entire process of building and
operating a data bank, from data collection to storage, analysis, and security, fostering decision-making capabilities for big data-driven
business and policy applications.
AR E (Al Research Methodology)
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The method of writing research papers using Al techniques widely applied in various industrial fields is taught. This course is conducted
through a collaborative guidance approach involving world-renowned academic professors. The course introduces various research
methodologies utilizing Al techniques such as machine learning, deep learning, natural language processing, and more.
- 2lH|0|E =2 X1 (Big Data Thesis Study 1)
37| HHOHE ATSts YHED =F HIYS LRH, MuA Sfl=Es T dgsS SRl 28310 =& Y IFdS K=t
The course covers methodologies for researching big data and how to write a thesis, and guides the process of writing a thesis.
- HIH0|H+=2% 2 (Big Data Thesis Study 2)
38| HHOHE A7dts WHEN =2 HJYS LIRH, A Sfl=E2 Y dE2 S/ L8 == Y WIS K=ot
The course covers methodologies for researching big data and how to write a thesis, and guides the process of writing a thesis.
X|&7tsHHo|E{Z2ME1 (Sustainable Big Data Projects 1)
of2] H=0M &5t HHOIH S8X|M | 7|&2 2E310], X|IF7ISAIRIE fIE SDGs =X siES 2ot FHIE 2Fslx, HHo/H 2ME
SiESHe 2FEE HZZMES +AsIHA Eela A AIRIENCIE IFgE BTt
39 Utilizing the big data application knowledge and skills acquired in various subjects, students will experience the process of teamwork and
social problem solving by setting up a topic to solve SDGs for a sustainable society and conducting a team project to solve the big data
problem.
- X|&7HsHHO|H{Z2 M E2 (Sustainable Big Data Projects 2)
o2 2tF0M 53 BlHI0IH SEXIA & 7S 28310, XIL7ISAIRIE 2ot sDGs =X si22 flet FHE 2F5k1, BlH0lH XS
dZohs 2 YEENMES +uslRM PYA X MSIZHZ IS ZECE
40 Utilizing the big data application knowledge and skills acquired in various subjects, students will experience the process of teamwork and
social problem solving by setting up a topic to solve SDGs for a sustainable society and conducting a team project to solve the big data
problem.
MEtAAZZME AT (Industry-academic Cooperation Project 1)
Ao Z2MES Joll X|Z7SARIE I3 SDGs 24 siZ2S Qo FHIE 25ty YO0l 2HE sidshks IS FABIHM AL
41| ZHBiZE S doit
Through an industry-academia collaboration project, students set a topic for solving SDGs problems for a sustainable society and
experience the social problem solving process by carrying out the process of solving big data problems
- MEMAAZE2HME A2 (Industry-academic Cooperation Project 2)
Mot ZEHES Sl XETMSAIRIE 2Iet SDGs =4 SHES ?let FHE 278t HH0/H 2XIS i&5ks s +-sIHM Atz
42| ENBZE ES L

Through an industry-academia collaboration project, students set a topic for solving SDGs problems for a sustainable society and
experience the social problem solving process by carrying out the process of solving big data problems.




