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Programming Fundamentals for Data and Information Science
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Design and implementation of algorithms for solving problems, an introduction to
syntax, semantics, and pragmatics of the Python programming language, a
development of programming applications such as numerical computation, text

processing, graphics, image processing, and systematic techniques for testing and

debugging programs
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Basic Statistical and Mathematical Methods for Data and Information Science
dal = aa a ¢ A 9 a 9
‘Wuj;’lu‘l/]f,]H@]ﬂ?\iﬁﬂﬁuﬁgﬂmﬁﬁ1ﬁﬁi‘1/]1"]551,‘11!')‘1/]8']ﬂ'l§611'633!auﬁ$
o [ 1< [ ] I
s UINd LLUU%W@@Q@WN?]'N?J‘HW%%L‘]J‘H ﬂ'liﬂﬁgi]'lflelli’]\?ﬂ'lﬂﬂ'luu'lﬁlglﬂu 3TN
[l I = G ) a @ 1 @
uTﬂZLﬂuLL‘U‘Uﬂﬁﬂﬁﬁ LLUU%TﬁﬂQLLUUﬁI‘V]LLﬂﬁ@ﬂ G]’JLHJ'ELLU‘]J@:HJ NITATIANNIN
NNIAIBTIUIUNIN NYBHIATINANG ADADYLIU NOBHFIANNFONU N3
' 48 & ' a ]
ﬂi%ﬂ?ﬂ!%’)ﬂﬂ’ﬂi\l!’%@ﬂu ﬂTiﬂﬁ%NTﬂ!ﬂHlU‘Uﬂqﬂ NINATIUVTUNAIIY ﬁm%u
o A 4 14
mmﬂmuuﬁ LlagﬂﬁNﬂTTU?NiJ”Iiﬂﬂ’V\I
Fundamentals of statistical and mathematical theory used in data and information
science; probabilistic models, probability distribution, discrete probability, stochastic
model, random variables, expectations, law of large numbers, central limit theorem,;
statistical inference; confidence interval theorem, confidence interval estimation,
point estimation, hypothesis testing, moment generating functions and Markov's

inequality
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Fundamentals of Data and Information Science
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Introduce the elementary concepts of data and information science, emphasize the
various aspects of computing such as problem solving, algorithm design, and
computer program development for processing data; explore the application of data
and information science to various real-world problems; use various programming
languages to develop the student’s problem solving and programming skills
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Research Methodology for Data and Information Science
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Research design, question formulation, data and decision making, understanding
conflicting results, data for persuasion and action, integrating data and domain
knowledge, and storytelling with data for solving different data and information
science problems
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Data Collection, Storage, and Retrieval
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Data collection, data acquisition, data cleaning and normalization, building data
bases, data classification and indexing, data warehousing, multi-dimensional
database model, multi-dimensional model of data warehouse, Online Analytical
Processing (OLAP), Extract-Transform-Load (ETL), data entry, manipulation, and
retrieval techniques
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Probability and Mathematical Statistics for Data and Information Science
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Exploratory data analysis, correlation and regression, descriptive statistics, sampling,
distributions, confidence intervals, hypothesis testing, nonlinear curve fitting,
probability theory, probability models, and inference, Bayes theorem; introduction to
the use of statistical or mathematical applications for data analysis, R programming
language for statistical analyses
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Visualizing and Communicating Data
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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; Exploratory data analysis,

effective written communication, effective visual presentation of data, design for

human perception
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Business Information Systems for Data and Information Science
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Marketing concept, marketing mixed, marketing management process; perspectives
on management, trend in business and management, managerial process, strategy
management; production and productivity, production process, production and
inventory control, quality and cost control; finance function, financial analysis;
meaning and value of information, attributes of information, information needs to
make strategic decision
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Software Project Management
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Central project management functions: planning, organizing, and controlling; the
context of software development process; software project planning, estimating,
testing, implementation, documentation, management of change, utilization of
services, consultants, software houses, turnkey systems, and proprietary software
packages
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Knowledge Management and Big Data in Business
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Introduction to knowledge and knowledge management concepts, knowledge
modeling; knowledge elicited, organized and created in business; applying
knowledge management tools to data assets, intellectual capital, competitive
intelligence, Enterprise Intelligence Planning (EIP), current issues in knowledge
management related to big data, business intelligence, business analytics, cloud
computing
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Laws and Ethics in Information Technology
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Relevant legal and ethical issues on Information Technology; the involvement and
liability of contracts which electronically agreed; admissibility of evident is
electronically recorded over the network; the validation and authentication of
contracts made via network; computer crimes including unwanted e-mail virus
propagation; protection of personal data which stored and processed by computer and
other related laws
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Strategic Logistics and Supply Chain
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Concepts, theoretical problems, and obstacles in logistics and supply chain, strategic
planning and logistics operations planning, creating a strategic plan, logistics action
plan, cost of operations, Information Technology system for logistics, enhancing the
overall effectiveness and efficiency of the logistics system, creating an effective
logistics and supply chain strategy, designing an optimal logistics system, key
logistics activities and supply chain management practices
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Special Topic in Business
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Recent advanced topics in the field of Business selected by the instructor
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Database Management Systems
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A file organizations, file process, database systems architecture, comparison between
data files and databases, the relational, the relational database language SQL,
NoSQL, basic retrieval operations, update operations, RDBMS environment,
concurrency, backup, recovery, database administration, case studies using an SQL-
based relational database systems, transaction management, concurrency control and
recovery
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Decision Support Systems
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Characteristics of decision support systems (DSS), concepts of decision making, the
development of decision support systems, basic views on the decision-making
process, the use of information systems to support the decision-making process;
knowledge-based systems, neural networks, expert systems, group decision support
systems and web-based systems
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Computer Security Systems
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A security threats in modern computing environments, security system planning and
administration, disasters recovery methodology, basic encryption and decryption, OS
security, database security, personal computer security, data communication
networks security, physical protection, risk analysis, legal and ethical issues in
computer security
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Client-Server Systems and Data Platforms
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The current client/server technologies and strategies, networking and network
management considerations, open systems, Structured Query Language (SQL), the
impact of the Graphical User Interface (GUI) on client/server technology,
client/server in system management, downsizing issues, migration strategies, Online
Transaction Processing (OLTP), client/server security issues, and client/server future

direction
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Cloud Computing
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Definition of cloud computing, describing the various service delivery models of a
cloud computing architecture, public, private, hybrid, and community clouds, a much
deeper review of the security and privacy issues related to cloud computing
environments, cloud computing models, and explore practical applications of secure
cloud computing
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Computer System Performance Evaluation
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Modeling of computer system performance evaluation, performance criteria, the
factor of cost/performance ratio, the queuing theory application in performance
evaluation, the impacts of computer architectural design in performance, CPU,
memory and I/O systems performance measure, and bench-marking methodology
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Multimedia Coding and Processing
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Theory and models for multimedia big data computing, ultra-high efficiency
compression, coding and transmission for multimedia big data, content analysis and
mining for multimedia data, semantic retrieval of multimedia, cloud computing for
multimedia, green computing for multimedia big data (e.g., high efficiency storage),
security and privacy in multimedia big data
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Special Topic in Computer Science and Information Technology
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Recent advanced topics in the field of Computer Science and Information
Technology selected by the instructor
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Field Experiments
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Experimental design, statistical analysis, communicating results, cleaning data,
mining and exploring data, use experiments to establish causal effects, and how to be
appropriately skeptical of findings from observational data
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Process Mining
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Explain the key analysis techniques in process mining, various process discovery
algorithms, various other process analysis, provide easy-to-use software, real-life
data sets, and practical skills to directly apply the theory in a variety of application
domains; Example applications include: analyzing treatment processes in hospitals,
improving customer service processes in a multinational, analyzing failures of a
baggage handling system, and improving the user interface of an X-ray machine
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Big Data Analytics
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Introduce the fundamental platforms, such as Hadoop, and other tools for linked big
data processing; several data storage methods and how to upload, distribute, and
process them, different ways of handling analytics algorithms on different
environments, visualization issues on big data analytics, the future challenges of big
data
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Policy and Ethical Considerations for Data Scientists
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An introduction to the legal, policy, and ethical implications of data, examine legal,
policy, and ethical issues that arise throughout the full life cycle of data and
information science from collection, to storage, processing, analysis and use,

experimental design, statistical analysis, communicating results, cleaning data,

mining and exploring data
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Machine Learning for Data and Information Science
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Experimental design, working with machine learning algorithms, feature
engineering, prediction and explanation, network analysis, collaborative filtering,
supervised learning, unsupervised learning, supervised classifier, prediction,
clustering, classification, decision tree, ranking, and sentiment analysis
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Mathematical Optimization Techniques
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Introduce the principal algorithms for linear, network, discrete, nonlinear, and
dynamic optimization; Emphasis on methodology and the underlying mathematical
structures and reasoning, optimality conditions for nonlinear optimization, convex
analysis, heuristic methods, dynamic programming and optimal control methods
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Seminar in Data and Information Science
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Introduce the student to the academic requirements, career planning and information
literacy for the Data and Information Science degree programs; Develop techniques
for continuing self-assessment of learning styles, personality traits, vocational

interests, and career plans
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Special Topic in Data and Information Science
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Recent advanced topics in the field of Data and Information Science selected by the
instructor
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Special Project 1
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Aim to provide students who choose the non-thesis option to undertake a research
study of their interest
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Special Project 2
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Aim to provide students who choose the non-thesis option to undertake a research
study of their interest, emphasis on practical work
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Research and development in the field of Data Science and Information, preparation
of report and presentation
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Research and development in the field of Data Science and Information, preparation

of report and presentation
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