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Database systems are at the heart of almost all modern information systems. Any organization/company
with a need to process large volume of data can’ t survive without databases. It is now one of the
essential capabilities for computer science students to learn and practice. At the age of big data,
Internet of Things(loT) and Artificial Intelligence(Al), data processing and analysis technologies
are considered key indicators of competitiveness for any organization, enterprise, or even country.
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 any domain of interest. Students will also learn how to build software systems
for supporting the efficient manipulation of data in database systems. More specifically, we will
discuss the following topics during the semester. (??%iﬁt/&?iéiiﬁ“;iﬁ SEGVERE L ERERY BB XS
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Fundamentals( L #3284 )
. Database system concepts and history(F# R ik sk AP s 23 B e v A7)
. Conceptual data modeling(#£4 F#243]) ~ Entity Relationship(ER)/Enhanced Entity Relationship(EER)
data model (ER/EERF #2453 )and database design(F AL EK )
. Relational data model (R %" 34 #-3]) ~ Structured Query Language SQL(% 1 %3:43% % SQL) ~ relational
algebra/calculus(® B ;%  fcg2 2 *L ¥ ) and relational database design(hf & 3% 3L B 3K 3-)
. Open source DBMS and application design: PHP/MySQL, Python/PostgreSQL(F ik F L/ ¥ 32 & SLer i * 3% 3+
PHP/MySQL, Python/PostgreSQL)
. Database design theory(F#LE 3k 332 %) - functional dependencies( & #c4p %) and HOTmallZ&thH(J_ H3D
. Database management system DBMS design(F#* & ¥ 32 K %3k 3*) ~ storage structure(i iz % ) ~ indexing
methods( % 313 %)

. Query processing( %3 A58) ~ query optimization( & 3 & & i)
. Transaction processing(% % A&J2Z) ~ concurrency control(# =4=+41) ~ and recovery(rvb i)
. Big data processing(+ #icd5 &JI2) ~ NoSQL/NewSQL databases(NoSQL/NewSQL 7412 ) and cloud data
management( 2 =4 F AL § 1)

Advanced topics(iEFs3R4 ) twill be covered if time permits(ikpFRF iF)
. Database technologies for AI/ML
IoT data management
. Object-oriented databases(# i* #w FT#L &) ~ XML and semi-structure data processing(XML#r % B4 74 e
?)
. Parallel and distributed databases(-L {7£ ~ 43¢ FHE)
. Active databases(z #+ 5% T )
. Temporal databases(p# R 41 2 )
. Spatial databases( % & F# £ )
. Multimedia databases( % 4#-%8 3L &)
. Logic and deductive databases(4&£ & F 3¢ FHLE)
. Data mining(F#14#+) and data warehousing(F#% £ %)
. Mobile data management( {7 # 3 ¥ 32)
. Streaming data management( # /i 7L ¢ 32)

We will use open source DBMS such as MySQL PostgreSQL as examples to practice database application
design. (&A%Y = & » 24 kg B o8 TR § 3 & su i A MySQL ~ PostgreSQL# » Ip P340 v 3K 37 2 41
FTHER*® 4258 o ) If time permits, we will also cover NoSQL and NewSQL databases such as HBase and
MongoDB for big data processing. (e BFRF jv3F » 24 5+ ficdy g2 2 NoSQL 2 NewSQL F 42 & 4-HBase 22
MongoDB% - )
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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 is 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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Education
Objectives
A | FaEExL8Y %4 Ability of lifetime learning in information profession o
B ?5&5&&%37}4% it 4 Ability of validate experimental result validation in .
information science field
C T EREEE® 5 4 Ability of integrated applications of information technology .
D Tk AT KB 4 Ability of information application system design and O
development
E |®fp & 23 i 4 Ability of teamwork, communication, and coordination O
oAl AL R AR AR AR ility of problem solving regarding information an
P T AL R AT AR 4 Ability of bl 1vi di inf ti d (D
communication technology
C BfaF a4 § AR5 4 Ability to understand information technology’ s multiple
influences
i A pFHAAEF @i 4 Ability of bearing the social responsibilities being among
1nformation professionals
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¥ #% i B # Teaching Schedule & Content

#F =t Week R % Subject/Topics % :XRemarks
Course introduction(z#z /i %)
. Course description and learning objectives(FkAzds it &2 £ % p &)
1 . Textbooks and resources(¥#+% & %< Fik)
. Course syllabus(#Az* %)
. Course requirements(zAz& &)
. Grading policy(z=& ¥ )
Introduction(F# & & SL i /)
5 . Basic concepts(F AR i stk A2 k)
. History of database systems(F#% & k& st B & W AF)
. Applications of database systems(F R & sLjE* )
Relational models and languages I (R B3 #3]40iF 2
3 . Relational data model and constraints(FRf % ;¢ 7L ﬁiwlﬁ HhiEE)
. Relational database architecture(m &% 742 & 7 )
. Relational algebra and calculusx(Bf B z% i% #ices Bf B 58 22 5 )%k
Relational models and languages IT (BB B E 7 2)
A . Basic SQL(R 5% 353 3 SQLA #)
. Intermediate SQL(¥ &SQL)
. Advanced SQL(i&F#SQL)*x
Conceptual modeling and database design [ (#£& #3¢ v &2 TR E K1)
5 . Conceptual modeling(%4 #5% i+)
. Database design process(F #L R 3K 3425 )
. Entity Relationship data modeling(ERF #L#<3])




Conceptual modeling and database design I1 (P& #3% it & FL R K 3+
2)

. Enhanced Entity Relationship data modeling(EERF #%#-3])

. ER/EER to relational database mapping(i£ER/EERH:-3] | B2 55 3¢ TR
2 —,‘J.)

Relational database design 1 (B &% F4E K1)
. RDB design concepts(hf &% FALE K %2 4)

. Functional dependencies( #cip i&)

. Normalization(i %)

Relational database design I1 (B %55 FL R K 342)
. Further normalization(i&frs i+ %)

. Design algorithms(zk2tix & i)

. Application design(hf B ;% TR E & * K 3H)

Midterm Exam # ¢ ¥ #:i%

10

Database application design(F# & & * 3K 3)

. Database application architecture(F #L & & * % #ﬁ)

. Introduction to open source DBMS: MySQL and PostgreSQL( R 3z 3¢ 5
Boga® ok sif i MySQL £ PostgreSQL)

. Database application design: PHP/MySQL, Python/PostgreSQL(F # &
et % PHP/MySQL, Python/PostgreSQL)

11

Big data and analytics I (* #&¥pe T A 471)
Introduction to big data(* #¥ @ 1)
. Big data storage(* ¥4 s & 5)
. NoSQL, NewSQL and Distributed SQL databases(NoSQL, NewSQL:#?
Distributed SQLF # A )

12

Big data and analytics II (+ #idp22 pﬁ“}'/»\%frZ)
. Big data processing and cloud database(* #icdf i@ er Z 4 FTHE)
. Big data analytics(* ##; 4 +7)

13

DBMS technologies I (F#LRE ¢ 32 % sLdkjiel)

. DBMS architecture( 4% & ¢ 32 & sL7 4§)

. Storage structure and system(&% 71?’}‘?-'}’ AL
Indexing methods( % 31—

14

DBMS technologies IT (FF#Li ¢ 3 k& sfljiw2)
. Query processing( & 34 EJ2)
. Query optimization( % 4 & i i)

15

Transaction management I (% % ¢ 321)
. Transaction concepts and system architecture(% » #£4 £ J L7 4f)
. Transaction processing(2 % &JZ)

16

Transaction management Il (% % ¥ 322)
. Concurrency control (& =4=41)
. Recovery(% % w4z)

17

Advanced topics(iEFF iR EE )%k
. Database technologies for AI/ML(F A B Fibri A 1 A E LB B Y
S )
. Internet of Things(IoT) and streaming data processing(# 5 i g7 ¢
R RSR)
Parallel and distributed databases(T {7 A 4g8 FTALE)
. ObJect oriented databases(# i* ¥+ FALE)
. Semi-structured data and XML(i'.i%f#iL TR ML)
. Mobile data management( {7 34 ¢ 32)
. Multimedia databases( % 448 F# £ )
. Blockchain databases( % #.4aF L &)

18

Final Exam #F % ¥ i




% % K % Teaching Strategies

¥ P Lecture |:| & w3t #Group Discussion |:| %2B9 Y Field Trip
H i Miscellaneous: Term Project(£#:+3%)

% % 4] #7 p * Teaching Self-Evaluation

£13#7% % (Innovative Teaching)

[ ]mags 2y (PBL) [ ]ma e fe%y (TBL) [] %2 ¥ (SBL)
Déﬁﬁ?{i Flipped Classroom I:l E3xEr Moocs

A ¢ § = (Social Responsibility)

|:| % # 4 B Community Practice |:| A% & ¥ Industy-Academia Cooperation

5 & (¥ (Transdisciplinary Projects)

|:| i M %% Transdisciplinary Teaching |:| B % %% Inter-collegiate Teaching

|:| ¥ §F & 3 Courses Co-taught with Industry Practitioners

H v other:




B2 FrE2 5 A®E > ;¢ Grading & Assessments

§e A 5 B Fe A G 5 3®E 2 3¢ Assessments
RES Ea T g g £ 1% £z HR H

[tems Percentage ‘5 9 54 w3 g N iy H g
BRI C Y D)
General Performance
(Attendance Record)
g ¢+ 24 Midterm Exam 25% v
4+ 24 Final Exam 25% v
it¥% 2 % Homework and/or 0
Assignments 25% v 4
H i Miscellaneous .
(8834 (Term Project)) 25% v 4

FEE DA LR
Grading & Assessments Supplemental instructions

Must carry out, demo, and turn in the term project to pass(< B3 {7 ~ T ~ BRI EHHFH 4 2 )1

FPEiE3330 (37 7% 35 NP EP)
Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
Avi Silberschatz, Henry F. Korth and S. Sudarshan. Database System Concepts, 7th Edition. McGraw-
Hill, 2019/2020. Chttps://www. db-book. com/db7/)
Ramez Elmasri and Shamkant B. Navathe. Fundamentals of Database Systems, 7th Edition. Pearson, 2016.

(https://www. pearson. com/us/higher-education/program/Elmasri-Fundamental s-of-Database-Systems-7th-
Edition/PGM189052. html)

Recommended but not required. (2F3%k e 2-2 &)

FAERHER(ZRTREFTA, KPR ARGt ARp 2 %)
Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)
Course web page(Ek#2% T ): http://web. csie. ndhu. edu. tw/showyang/DB2024s/1index. html

Instructor’ s homepage(#E* % 7. ): http://web. csie. ndhu. edu. tw/showyang

H w4 P (Supplemental instructions)




