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Computer system design and applications CS209A

75 None
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By studying this course, the students should master the basic concepts of database systems theory, database
design and implementation technology, database management technology, and can effectively use the existing

database management system and software development tools, as well as master the method of database structure
design and the database management system development.

L% I R Learning Outcomes

R ARIER) S 2], 224 RN I8 HT P 2 2 A B A BOR SR TH AL fi] 5 ) 00 PR B R G

By studying this course, the students can apply the theories and techniques they have learned to design and
build a simple database management system.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Lecture (32 hours)

Chapter 1 Introduction to Databases (2 hours)

This chapter mainly describes the basic concepts of the database, introduces the progress of data
management technology, and the background of database technology generation and the composition of
the database system.

Chapter 2 Database Environment (2 hours)

This chapter mainly describes the basic concepts, components and main data models of the data model,
the architecture of the database, the functions and composition of the database management system, the
composition of the database system and the global structure.

Chapter 3 The Relational Model (4 hours)

3.1 Relational model (2 hours)

This part mainly describes the definition and property of the relational model and Mathematical Definition of
Relation.

3.2 Data integrity constraints (2 hours)

This part mainly introduces the properties of Database Relations, Primary Key Alternate Keys and Foreign
Key, Entity Integrity and Referential Integrity and Advantages and disadvantages of view.

Chapter 4 Relational Algebra and Relational Calculus (6 hours)

4.1 Relational Algebra (2 hours)

This chapter mainly explains the theory and operation formulas of relational algebra.

4.2 Relational calculus (2 hours)

This chapter mainly explains the theory and operation formulas of relational calculus.

4.3 Domain Relational Calculus (2 hours)

This chapter mainly explains the theory and operation formulas of Domain Relational Calculus and the
equivalent conversion rules of these three relationships.

Chapter 5 SQL: Data Manipulation (2 hours)

This chapter mainly introduces the data manipulation by SQL.
5.1 Introduction to SQL

5.2 SELECT. projection. update and join Statement

Chapter 6 SQL: Data Definition (2 hours)

This chapter mainly introduces the data definition by SQL.
6.1 CREATE and ALTER TABLE

6.2 Integrity Constraints

6.3 Create alter and update view

6.4 Authorization Identifiers and Ownership

Chapter 7 Entity-Relationship Model (4 hours)




%/ SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

A SRS

This chapter introduces the concept of entity-relationship model and Unified Modelling Language (UML).

7.1 ER model (2 hours)

This part introduces the basic concepts associated with ER model and the problems with ER models called
connection traps.

7.2 Unified Modelling Language (UML) (2 hours)

This part introduces a Diagrammatic technique for displaying ER model using Unified Modelling Language
(UML) and allows students to build an ER model from a requirements specification.

Chapter 8 Enhanced Entity-Relationship Model (2 hours)

This chapter introduces the concept and the diagrammatic technique for the Enhanced Entity-Relationship
Model.

8.1 Limitations of basic concepts of the ER model and requirements to represent more complex applications
using additional data modelling concepts.

8.2 Most useful additional data modelling concept of Enhanced ER (EER) model is called
specialization/generalization.

8.3 A diagrammatic technique for displaying specialization/generalization in an EER diagram using UML.

Chapter 9 Normalization (4 hours)

9.1 The purpose of normalization (2 hours)

This part mainly introduces the importance of normalization in a relational database and how normalization
can be used when designing a relational database.

9.2 General Definitions of First Normal Form (1NF), Second Normal Form (2NF), and Third Normal Form
(3NF) (2 hours)

This part mainly introduces the concept of functional dependency, which describes the relationship between
attributes and how to construct the First Normal Form (1NF), Second Normal Form (2NF), and Third Normal
Form (3NF).

Chapter 10 Advanced Normalization (2 hours)

This chapter mainly introduces the concept and the construction method of the advanced Normalization.
10.1 Definition of Armstrong’s axioms

10.2 Definition of BCNF. 4NF. 5NF

Chapter 11 Transactions (2 hours)
This chapter introduces the concept of transaction and the manipulation of transactions

11.1 Definition of Transaction
11.2 Manipulation of Transactions

LAB (32 hours)

Chapter 1 DBMS application (2 hours)

This chapter mainly explains the installation of the database, several data types, and the basic usage of the
Enterprise Manager, Query Analyzer, and Service Manager in SQL Server 2014.

1.1 The Installation of Database

1.2 Data Type

Chapter 2 SQL: Data Manipulation (6 hours)

2.1 Select statements and Aggregate functions (2 hours)

This part mainly explains the use of select queries and aggregate functions in SQL statements.

2.2 Tables joins (2 hours)

This part mainly shows the join the tables in SQL like inner join, full outer join, left outer join, right outer join.
2.3 Insert, update and delete statements (2 hours)

This part mainly explains inserting, modifying, deleting, and updating data statements in SQL.

Chapter 3 SQL: Data Definition (4 hours)

3.1 Definition of database, table, view (2 hours)

This section mainly explains the operations of creating, modifying, and deleting databases, tables, and
views using SQL statements in SQL Server 2014.

3.2 Data integrity (2 hours)

This part mainly explains the operations of creating, deleting, modifying, and updating entity integrity,
domain integrity, and referential integrity in the database.

7
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Chapter 4 Entity-Relationship Model (2 hours)

This chapter focuses on drawing UML views using VISIO software.

4.1 Use case diagram, class diagrams

4.2 Object diagrams, sequence diagram, collaboration diagram, state diagram and activity diagram

Chapter 5 Procedure (2 hours)
This chapter focuses on how to use the procedure in SQL Server 2014.
5.1 Create, Execute, Alter, Drop a procedure

Chapter 6 Trigger (2 hours)
This chapter focuses on how to use the trigger in SQL Server 2014.
6.1 Create, Execute, Alter, Drop a trigger

Chapter 7 Transaction and Lock (4 hours)

7.1 Transaction Processing: Begin/Commit/rollback/save/rollback transaction (2 hours)
This part mainly explains the concepts of transactions and processes operation statements.
7.2 Transaction isolation level and lock mechanism (2 hours)

This section mainly explains the transaction isolation level and lock mechanism.

Chapter 8 Database Backup and Recovery (2 hours)

This chapter mainly explains the concepts and operations of database backup and recovery.
8.1 Basic concepts of backup and restore

8.2 Types of data backup

Chapter 9 Mango DB (2 hours)

This chapter mainly explains how to use the Mango DB.
9.1 Non-relational database

9.2 Use of Mango DB

Chapter 10 Comprehensive Application by SQL Server 2014 (4 hours)

This chapter mainly explains the method to construct a database management system by practical cases.
10.1 The database of the Management System of College Student (2 hours)

This section mainly explains how to design a system database in practical cases (the Management System
of College Student).

10.2 Implementation of the Management System of College Student (2 hours)

This section shows how to implement the Management System of College Student by JAVA.

Chapter 11 Final project (2 hours)
This chapter is mainly for students to build a simple database management system.

H R ESE%H Textbook and Supplementary Readings

- Thomas M. Connolly. Carolyn E. Begg. Database Systems: A practical Approach to Design,
Implementation and Management, fifth Edition. Publishing house of electronics industry.




[

s
\\»{,

19.

20.

21.

=
&7

RSN LS

y SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
Ty

TR PR 1]
Type of Time
Assessment

P ASSESSMENT

EERERS AN BT
% of final Penalty
score

#E

Notes

H &) Attendance |

BERI
Class
Performance

ANIE

Quiz

BIEBH Projects

30% [

SR AR

Assignments

10%

BPER
Mid-Term Test

HAREZ R 2 /i

Final Exam 2 hours

60%

BRHRE
Final
Presentation

He (TRERE
B5 UL BV TS
=0

Others (The
above may be
modified as
necessary)

iE43 7 X GRADING SYSTEM

BA. =5 Letter Grading
OB. ZidsrHl GRIZ/AEE) Pass/Fail Grading

R #HH# REVIEW AND APPROVAL

FRERBCELUTRENZRSHFIGEL

This Course has been approved by the following person or committee of authority

Rl AR S H RS
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This course provides an in-depth exploration of database management principles with a specific focus on their
application within the financial sector. Students will learn about the fundamental concepts of database design,
management, and optimization. They will explore various types of database systems, including relational, object-
oriented, XML, and NoSQL databases, and understand how these systems can be leveraged to manage and analyze
financial data effectively.

L ¥ I R Learning Outcomes

PR RIS B SIS A5, AR RGBT L SR A Rk R S B0 B P K SE R B R . AEIRFR AR
I, “EAR B A PR e B I RE T, IR R R OB S B . RAPERIRR .

Through a combination of lectures and hands-on labs, students will gain practical skills in designing, implementing, and
managing databases tailored to financial applications. By the end of the course, students will be equipped to handle
complex financial data, ensuring data integrity, security, and efficiency in financial operations.

BRRENARBFEAN (WRRESUIOONE, WRENENHATLURZE; mEAREFEEERE Y, HFEARAER
FEHMN

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Lectures (Ei#) (332 2/)

Part 1: Databases and Database De51gn (8B 1845 BUEENEIEE R (10 ZEE)
Chapter 0: Introduction (Bif) (2 W)

Chapter 1: Fundamental Concepts of Database Management (¥ & FRIIFEAME D) (2 20D
Chapter 2: Architecture and Categorization of DBMSs (Hi¥EEEHE RGHIZEMIAISrE) (2 %)
Chapter 3: Conceptual Data Modeling (ME&EHEAEAL) (2 ZAD)

Chapter 4: Organizational Aspects of Data Management CEIEEFRRIHLTTH) (2 W)

Part 2: Types of Database Systems (&8 2 #4>: BIARERZHIRTE) (22 ZEEF)

Chapter 5: Legacy Databases (EZ%dEZE) (4 ZFEP)

Chapter 6: Relational Databases: The Relational Model (GRZREIGE: KRR (4 2HD)

Chapter 7: Relational Databases: Structured Query Language (SQL) CCRFIEE: L EHIES
(SQL)) (4 2ERT)

Chapter 8: Object Oriented Databases and Object Persistence ([ [m & RN REAlL) (4 %
i)

Chapter 9: Extended Relational Databases (I JERAREIEE) (2 %0

Chapter 10: XML Databases (XML %#E/ZE) (2 W)

Chapter 11: NoSQL Databases (NoSQL %4 ) (2 2£If)

Lab (5£36) (3% 32 Z£A})

Part 1: Database Management with Stata (B—#B4r: Stata EHIEEHPHKIMNA) (16 2K
Chapter 1: Basic Syntex (E:AIEW) (4 ZEP)

Chapter 2: Data Management (EIEEI) (4 Z)

Chapter 3: Data Analysis (F#E20#T) (4 %8P

Chapter 4: Exporting Figures and Tables (HIEFR) (4 ZFEP)

Part 2: Financial Applications (E=%4r: &BMNA) (12 25)

Chapter 5: Chinese Financial Databases (AW[E&mEdEFENE) (4 ZFF)
Chapter 6: US Financial Databases (3E[E4&mtZidEFENH) (4 %8

Chapter 7: International Financial Databases (F5E&FhEIEENF) (4 5F)
Part 3: Final project (B=#B4r: BREE/ENIRE) (4 25D

H R ESE %R Textbook and Supplementary Readings

Wilfried Lemahieu, Seppe vanden Broucke, Bart Baesens. Principles of Database Management: The
Practical Guide to Storing, Managing and Analyzing Big and Small Data. Cambridge University
Press (ISBN 9781107186125). https://www.pdbmbook.com/

Avi Silberschatz, Henry F. Korth, S. Sudarshan. Database System Concepts, Seventh Edition.
McGraw-Hill (ISBN 9780078022159). https://www.db-book.com/
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Curriculum Planning and Review Committee, Dept. of Finance
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