FEEFEMARE RO THIR® 2 RKfFE
Please consult Intellectual Property Rights before making a photocopy. Please use the textbook of copyrighted edition.

Nz hEh¥
*

Course OQutline
1R A% R

PR A
Course Name 1n FTHRE &%
Chinese

Bk L

Course Name in Database Systems

English
PR b2 g5
Course Code (SIEB0290 Degree Bachelor’ s
i3 g A g5k 30 'S 3.0
Type Program Credit(s) ’ Hour(s) :

n}‘,%ﬁi
Prerequisite

AT PR
Course Objectives

FAE PG E PR o ¢ SRR A8 S FRIRA TR LAY o W F LA By
F A (Big Data)# #7end 4 &2 R ff > FORE R S{e TR AT EEe 5 SN E R A M R

miJ%ﬂﬁﬁ%ﬁﬁQﬁJ°$%ﬁﬁﬁfﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁ PR/ SR e R S
P 8 BT JLIARE ] G T R 3 A e e I RATHR (ik  R3E) o S g B
Aammﬂﬁﬁ@ﬁﬁﬁgﬂf%#WElﬁﬁﬁﬁﬁgﬂ?i ﬁkg BB R TR
ABBE B * PRIFEGR AR (Fig 4 o

Database systems are at the heart of almost all modern information systems. Any area
with a need to process large volume of data can’t survive without database
technologies. It 1s now one of the essential capabilities for computer science
students to learn and practice. At the age of big data, data processing and analysis
technologies are considered key indicators of competitiveness for any organization or
enterprise. The main purposes of this course are to introduce the core concepts and
key technologies of database systems, as well as current trends in data science.
Students will learn how to construct effective database systems for intended domains.
Students will also learn how to build online services with database systems for
effective data management in the background.
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Acquire academic knowledge, develop professional skills
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Inspire innovative thinking, increase analytical problem solving ability
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3 Promote teamwork spirit, encourage coordination and cooperation
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Sublimate professional ethics, engage social responsibility
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Cultivate humanities, broaden global perspectives
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Ability of lifetime learning in information profession
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B [Ability of validate experimental result validation in o
information science field
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Ability of integrated applications of information technology
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Ability of teamwork, communication, and coordination
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Course Outline

Fundamentals( & #3584 )

- Database system concepts and history(FA R x s/ AL B3 B g v AF)
» Conceptual data modeling(#£4 F#2#-3]) ~ Entity Relationship(ER)/Enhanced Entity

Relationship(EER) data model(ER/EERF #%

#4])and database design(F#LE K H)

* Relational data model(B &5 3% 34 #3]) ~ Structured Query Language SQL(#1 %2383 %

SQL) ~ relational algebra/calculus(Fi# 55 ;¢
B E ALK

A2ty ) and relational database design( R

* Open source DBMS and application design: PHP/MySQL, Python/PostgreSQL(R i 74 & ¢ 1=
g6 s e 2k 2t PHP/MySQL, Python/PostgreSQL)

- Database design theory(F# K332
normalization( i #.3])

%) ~ functional dependencies(&:#c4p %) and

» Database management system DBMS design(F# A ¢ I & 523K 3*) ~ storage structure(# i 2

#) ~ indexing methods(% 31 /%

* Query processing( & 34 &2 ) ~ query optimization( & 3 & if i*)
» Transaction processing(* % &2 ) ~ concurrency control( 7#-41) and recovery(w¥ 42 )
* Big data processing( =+ #z/d2) ~ NoSQL/NewSQL databases(NoSQL/NewSQLF #1 & ) and

cloud data management(Z =4 74 ¢ =)

Advanced topics(i&F#$%4 ) twill be covered if time permits( ik pF R jv3F)

* Object-oriented databases(# i* %= F
(XML# & g T a2 )

FLE) ~ XML and semi-structure data processing




« Parallel and distributed databases(F {7 £ & #7358 FRE)
* Active databases( i # ;% FALE)
* Temporal databases(p¥ R 3 LR )
- Spatial databases(z & 341 )
* Multimedia databases( % 4-%8 741 2 )
- Logic and deductive databases(B4E¢2 g X FALE )
* Data mining(F #24£#*) and data warehou51ng($°i AEE)
* Mobile data management( 7 & F )
» Streaming data management( ® /it F % BIL)

We will use open source DBMS such as MySQL, PostgreSQL as examples to practice
database application design. If time permits, we will also cover NoSQL and NewSQL
databases such as HBase and MongoDB for big data processing. (&F 733 Y = o » A PR
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Resources Required (e.g. qualifications and expertise, instrument and equipment, etc.)
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Need to use both traditional classroom and computer lab.
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Course Requirements and Suggested Teaching Methods

Class lectures, case study and term project
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