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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 a 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 big data systems and

analytics. Students will learn how to construct effective database systems for intended domain.
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:
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Funcamentals( L #3284 )

1. Database system concepts and history(F# R s st A4 28 B e v AE)

2. Conceptual data modeling(#%£4& F#14#3]) ~ Entity Relationship(ER)/Enhanced Entity Relationship(EER)
data model (ER/EERF #2453 )and database design(F # % 3H)

3. Relational data model (R B 3¢ ?‘% #3]) ~ Structured Query Language SQL(% 1 #3:93% % SQL) ~ relational
algebra/calculus(h 7 ;¢ #2723+ 5 ) and relational database design(B %3¢ 34 B 3% 3)

4. PHP/MySQL database design(PHP£MySQLF #% & 3%k 3§ #%)

5. Database design theory(F#LE %3323 ) ~ functional dependencies( 3 #c4pix) and normalization(& R
EAD)

6. Database management system DBMS design(F i & 3 32 & 3K 3) ~ storage structure(i i 7 #) ~ indexing
methods( 313 ;%)

7. Query processmg(ﬁp@ 52~ query optimization( &3 B & i*)

8. Transaction processing( % % &JZ) -~ concurrency control(F 7#=#41) ~ and recovery(w 4 )

9. Big data processing( =+ ﬁt-‘fli}f@“’) NoSQL databases(NoSQLF #L 2 ) and cloud data management(Z = F 4§
)

Advanced topics(iEFs3R4 ) twill be covered if time permits( ik pFRF iF)

1. Object-oriented databases(# * & F#LE ) -~ XML and semi-structure data processing(XMLZ * BHEFH
Jed2)

Parallel and distributed databases( {7 £ & 7% T E )

Active databases(i # ;% F 1‘ 1)

Temporal databases(p* F"* PR )

Spatial databases(z ¥ g“fa‘-’ii)

Multimedia databases( % %8 7L &)

Logic and deductive databases(i§48£7 4 H 3¢ FALE)
Data mining(F #2145 #*) and data warehousing(F 4 £ &%)
Mobile data management( {7 % 3¢ 32)
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We will use PHP and MySQL as examples to practice Web database design. (&F 73y > & » N Rgr* B
PR E Tk MySQL e P diedci e £ PHP &2 MySQL 242 T AR )
[f time permits, we will also cover HBase for big data processing. (dc% PR iF » AP K-4 % HBase &

* e I 0 )

#Azp #%  Course Objectives

B+ P [1lustration : @ % & 4Pk Highly correlated O* & 4p & Moderately correlated

¥ % i B # Teaching Schedule & Content

1F = Week N % Subject/Topics # 2xRemarks
FTALE x 5f§ 4 (Introduction)
1 1. ?Fﬂ‘iﬁﬁ‘ %3k ~ P24 (Basic concepts)
2. FTORRE k5 E ¢ whE(History of database systems)
3. FTAHLE i s* (Applications of database systems)




PEA FORBES v 2 T AL 2% 3 (Conceptual data modeling and database
des1gn)

XML & 38 3% 3 XPath(XML query language XPath)
XML 2 34 3% 3 XQuery (XML query language XQuery)

2 1. $#£4 3% 3+ (Conceptual design)
2. ERF #1441 (Entity Relationship data modeling)
3. EERF #1#-3] (Enhanced Entity Relationship data modeling)
B Eist FALE [ (Relational database 1)
3 1. Mt T4 #03) (data model )& § & i # (constraints)
2. BETHS ‘?‘i‘&—#fﬁ(Relational database architecture)
3. MEE: A343F % SQL(Basic SQL)
4 -+ ®A *E(No class on 10/10)
BEiss FALRE I1 (Relational database 11)
1. &FFSQL(More SQL)
5 2. BEESC N feer B BN 2 B (Relational algebra and calculus)
3. #<ER/EERH-A] 3] B 55 5% 7k & 2% 3+ (ER/EER to relational database
mapping)
BEEis AL R K3 1 (Relational database design 1)
6 1. B s T4 R %3514 (RDB design concepts)
2. J3¥c4p & (Functional dependencies)
i % (Normalization)
BE o AL R K3 11 (Relational database design I1)
7 1. &rs % (Further normalization)
2. #%3;% 82 (Design algorithms)
3. MmN FALE B K3 (Application design)
PHFMEFTHERY K3 (Web database application design)
1. 23 Fsupe R 2" %4 (Web database application architecture)
3 2. Bty ‘\ TR E 3k SMySQLAF 4 (Introduction to MySQL)
2. PHP# 4 (Introduction to PHP)
3. i PHP*’MySQLL*T%?:IJ{*‘ EFHEE* (Web database application
design using PHP & MySQL)

9 #p ¢ ¥ 223 Midterm Exam

#'E?I“’,f s v [ (DBMS implementation techniques 1)

10 1. FORE B 32k B4 (DBMS architecture)

2. iéﬁ i % -2 (Storage structure)
3. %3132 (Indexing methods)
FORE g kg ivge [T (DBMS implementation techniques I1)

11 1. %3 e (Query processing)

2. A& iE 1 (Query optimization)
2 % #72 | (Transaction management 1)

19 . REFEL S L% %ﬁ(Transaction concepts and processing
architecture)

2. 2 % E&J2(Transaction processing)
i ?E‘” Il (Transaction management II)
13 1. * 7441 (Concurrency control)
2. Q % w42 (Recovery)
S #cdp e 2 3 F AR (Big data and cloud databases)

14 1. *~#dp 2885 @ 4 (Introduction to big data & cloud computing)
2. NoSQLF 4 R £2 ~ g v & »o(NoSQL database and big data storage)
3.~ Hcdpagrer =5 F AL R (Big data processing and cloud database)
o2 o FALE (Object-oriented databases)¥
1. ¥ ##E s 44 (Object-oriented concepts)

15 2. ¥ 2 FH#A(Object data models)

3. ¥ iE¥w FHE(Object-oriented databases)
4, $ = FHEF S (Object database languages)
5. = B m s FALE (Object relational databases)
L4 it T2 XML(Semi-structured data and XML)**
1. iﬂ.‘%fﬁﬂ 7 4 (Semi-structured data)
16 2. XML;&*\%%A“ (XML concepts)
3.
4,
5.

XML #3542 & (XML databases)




4% (Advanced topics)*x
17 1. ??%i<k gz 4L 4 (Data mining and data warehousing)
2. f7# F ¢ = (Mobile data management)
2. S8 F AR MNultimedia databases)
18 # % ¥ i Final Exam
#% % ¥ ¢ Teaching Strategies
¥ P Lecture I:' % w3 #Group Discussion |:| 239 ¥ Field Trip

[:] # # Miscellaneous:

B Lz 5 AP 3 N Grading & Assessments

§e A 5 B ge A G 5 3= 2 54 Assessments
P F T T B[ IF R i # 3

[tems Percentage ¢ [ 4 w3 i N iy #
L pFE Y General
Performance
#e 24 Midterm Exam 25% v
A+ =>4 Final Exam 25% v
i*%¥ =% Homework and/or 0
Assignments 25% v v
# # Miscellaneous .
(8484 Term Project) 25% v v v 4

B N
Grading & Assessments Supplemental instructions

FP303%537 (30 7% 35 AEp ®P)
Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
Text book:

Ramez Elmasri and Shamkant B. Navathe. Fundamentals of Database Systems, 7th Edition, Addison-Wesley,
2015-2016.

References:

Thomas Connolly and Carolyn Begg. Database Systems- A Practical Approach to Design, Implementation,
and Management, 6th Edition. Pearson, 2015

Abraham Silberschatz, Henry F. Korth, and S. Sudarshan. Database System Concepts, 6th Edition. McGraw
-Hill, 2011.

Garcia-Molina, J. D. Ullman, and J. Widom. Database Systems: The Complete Book, 2nd Edition. Prentice
Hall, 2008

Jeffrey D. Ullman and Jennifer Widom. <i>A First Course in Database Systems, 3rd Edition</i>.
Prentice Hall, 2007

A En (KB X REFITEAP 2 30)
Teaching Aids & Teacher’ s Website (Personal website can be listed here.)

Course website:
http://web. csie. ndhu. edu. tw/showyang/DB2017f/index. html

Instructor’ s website:
http://web. csie. ndhu. edu. tw/showyang/index. html

H @4 L P (Supplemental instructions)




