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(Parallel Computing Systems)
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(Data Center Administration and Management)
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(Information Storage and Retrieval)
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(Data Encryption and Security)
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(Social Network Analysis)
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(Big Data Processing Platform Management)
Yooy svavgtuge

(Advanced Artificial Intelligence)
TPUUIAING

(Knowledge-Based Systems)
\WwIsvemgUssamiiey

(Artificial Neural Networks)
miﬂismawammgsimwﬁﬁﬁ”'uqq
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(Advanced Natural Language Processing)
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(Machine Learning for Engineering Applications)
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(Digital Signal Processing)
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9, Inetdnus

01204599

BUUYULUALAZNITAIUAN
(Robotics and Control Systems)
m‘saanu‘uusswﬁ%ﬁaﬂfuqa
(Advanced Digital Systems Design)

o

M33IULLY

(Pattern Recognition)
nsUsEIaNady I NRRYE
(Digital Image Processing)

FoUaNIEYNImMINISURBNT DS

(Selected Topics in Computer Engineering)

Ugynviiay

(Special Problems)
Litouni

Inetinus

(Thesis)
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01204511  szuuiiguuuuuazauaursnlunisAiuan 3(3-0-6)
(Formal Systems and Computability)
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Computational models. Computable and uncomputable
functions. Decision problems and formal languages. Automata and relations
among automata. Grammars and formal languages. Computational
complexity. NP problem and mathematical logics.
01204512  N158BNLUULATNNTIATIEHTURBUSEROLRINDS 3(3-0-6)
(Design and Analysis of Computer Algorithms)
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Design of efficient algorithms. Divide and conquer. Recursion.
Dynamic programming and greedy algorithms. Selection of appropriate data
abstraction. Analysis and correctness of algorithms. Algebraic algorithms.

Combinatorial problems. Proving techniques for complexity analysis.

14



01204513  n15@@NLULTUABUITUULTLIY 3(3-0-6)

(Design of Parallel Algorithms)
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Design and analysis of parallel algorithms, Fundamental models
of parallel computers. Parallel algorithms for selection, sorting, searching,
combinatorial problems, matrix problems, numerical problems, and graph

algorithms.
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(Computational Geometry)
%’umau%ﬁﬁm%’uwmma‘imﬂiqﬁwmmuwhjsfaﬁm N1SAUNIAAR

Amnoadasuindn Wisngunsiyu mamgalndifies ununmilsues NS

ﬂTiUizqnmﬁlumiaaﬂLLUUNR}‘J'S'JM‘U‘LJM’IWQMﬂLLaSﬂa:u‘ﬁ:JLma'i'ﬂﬂWWﬂﬁ
Algorithms for discrete computational geometry. Geometric

computation range searching, convex hulls, proximity, Voronoi diagram,
intersection. Application in very large scale integrated circuit design and

computer graphics.
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(Foundation of Data Science)
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Basic concepts of data science. Estimation. Goodness-of-fit test.
Data visualization. Hypothesis testing. Analysis of variance. Regression analysis.
Classification analysis. Time-series analysis. Bayesian statistics. Applications in

data science.
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(Advanced Quantum Computing)
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Introductory quantum physics. Models for quantum
computation. Qubits, measurement, and quantum entanglement. Quantum
circuits. Quantum Fourier transform. Fundamental quantum algorithms.
Quantum communication protocols. Quantum Information. Quantum
algorithms for optimization. Quantum algorithms for machine learning.
Quantum complexity theory. Recent research on quantum computing.
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(Digital System Architecture)
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Instruction set architecture. Multicycle and pipeline CPU. Cache
and memory systems. Branch predictor. Out-of-order execution and
superscalar processor. Simultaneous multithreading processor. Very long
instruction word architecture. Vector architecture and graphical processing
unit. Domain-specific architecture. Tensor processor. Introduction to quantum

computing.
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(Fault-Tolerant Computing Systems)
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Specification of fault-tolerance. Fault classes. Measures of
reliability. Fault detection and system recovery algorithms. Methodology of
implementation, analytical models and evaluation. Design and analysis of

fault-tolerant software.
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(Advanced Computer and Network System Security)
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Threat model and security policy. Access control versus information
flow control. Buffer overflow and other memory safety attacks. Isolation
techniques. Container versus virtual machine (VM) isolation. Symmetric-key
and asymmetric-key cryptography. Privacy and anonymity. Network security.

Web security. Side channel and covert channel attack. Modern hardware

attacks with Spectre and Meltdown. Recent research in computer and

network system security.
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(Wireless Sensor Networks and Internet of Things)
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Basic concepts of the Internet of Things. Architectures,
applications, and protocol stacks of wireless sensor networks and Internet of
things. Communication protocols at different layers. Wireless sensor node
programming. Routing and data flow. Node-centric and data-centric

networking. Power management and topology control. Localization. IPvé over

low-power devices.
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(Network Configurations and Maintenance)
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LAN setup. IP address management. IPv6. Routing configuration.
Access control list. Wireless LAN setup. Switch configuration and virtual LAN

setup. Network address translation. Network interoperability. Network security.
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(Queueing Theory and Applications in Networks)
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Single server and multi-server: exponential, Erlang, constant, and

general form of input and time service. Limited source. Dependent service.

Consumer and producer rate and service priority.
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(Wireless Local Area Networks)
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Wireless communications. Wireless local area network.
Technologies, standards, and components. Wireless medium access control.
Wireless physical architecture and system design. Integration and
implementation. Performance evaluation. Cellular data networks. Multimedia

wireless local area network. Related research topics.

01204532  $3UULIAN59 3(3-0-6)

(Real-Time Systems)
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Definition and types of real-time and embedded systems.
Design principles of real-time and embedded systems. Modeling. Reliability
and fault tolerance. Concurrency. Synchronization issues. Timing

characteristics. Real-time scheduling. Real-time operating systems. System

synthesis and validation. Case study.
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(Design of Language Processor and Translator)
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Relation between languages and automata. Classification of
grammars. Lexical analysis and symbol-table management. Top-down parsing
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and bottom-up parsing. Semantic analysis and intermediate code generation.
Code optimization and code generator. Approaches in constructing language

processors. Language translator project.

01204534  S$UUNISANUIULUUYUIY 3(3-0-6)
(Parallel Computing Systems)
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Massively parallel SIMD processors. Multiprocessor architecture.

Interconnection networks. Synchronization and communication, Memory and

address space management. Process management and scheduling. Parallel

compilers and languages. Performance evaluation.
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(Cloud Computing)
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Cloud computing architecture. Distributed systems. Fault-

tolerance computing. Virtual machines. Distributed file system. Design and

operations of data centers. Survey of latest cloud computing perspectives.

Challenges and issues in cloud computine.
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(Dependable Systems)
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