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English Description

This subject introduces students to the fundamentals of effective database systems. Students are
taught how data is structured and managed in an organization in a way that can be used effectively by
applications and users. They also learn to use the language SQL for effective data retrieval and
modification, according to the specific application requirements, learn how to study the requirement
analysis, implementing database conceptual structure design and logical structure design. This
subject teaches students to appreciate the significance and challenges of good database design and
management, which underpin the development of functional software applications. Additionally, the
subject incorporates elements of ideological education, engineering ethics, and data security, aiming
to cultivate students' craftsmanship spirit, guide them to connect their personal growth with industry
and societal development, and enhance their awareness of data security.

This subject emphasizes the deep integration of theory and practice, as well as industry
connections. It has designed a series of rich experimental projects and assignments to enable students
to experience firsthand the whole process of using Database Management Systems (DBMS) and
designing and developing information systems by utilizing SQL language. , thereby effectively
enhancing their ability to solve practical problems and laying a solid foundation for further advanced

studies in computer network subjects and long-term career development.
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1. %R BAx:

1-1: BREESEE . KAV IS T B B A s g i

Master set operations and the theory of relational normalization and apply them to the process of
database usage and design.

1-2: IRAERE SQL 1 5 MAstE, A% 08 LA R Al 4 i g 57,

Gain a deep understanding of the characteristics of SQL language, core predicates and the
establishment of different query logics.

1-3: PRFSCRERENE . e PEREIE AL SE =S

Understand the theory and practical significance of relational integrity and security.

1-4: PRAFSCRMVEACAH RIS, R MR8 I Re g ] T B B v A A

Understand the relevant theories of relational normalization and schema decomposition theory and
be able to apply them to the optimization process of database schema design.

1-5: PGBAHEE BT SR ik, EIREEE IR A B AT D R

Be familiar with the methodology of the database design process and master the steps of designing
the logical and physical structures of databases.

1-6: T fEEHE PE R B BOR BT I PR A R

Have an understanding of database recovery techniques and the theoretical system of parallelization

control.

2. g1 B #x:
2-1: F.4& SQLEFMMEMAES, REMEAM SQL 85 se Bt FE i &t . 3007, se Bk gkd
S TAE;
Have the ability to use SQL language and be able to use SQL language to complete tasks such as
database querying, updating and integrity maintenance.
2-2: “£4x DBMS MIZH. 223, R, H&{EH] DBMS M%7 it & TR HI 6
Learn the architecture, installation and use of Database Management Systems (DBMS), and possess
the ability to use relevant client development tools of DBMS.
2-3: ARG R, il as R
Have the ability to use stored procedures, functions and triggers.
2-4: R SQLEF MM, Aes B IR A SQL 5 E1h 5 M5 7, A& T4
5 R AR AR T R s i e
Learn to use embedded SQL language, be able to understand the communication methods between
embedded SQL and the host language, and possess the basic ability to develop database-related
programs.
2-5: [ EEHR R EBOR, I RAEHIBOR, At MU R G B4R RE
Have an understanding of database recovery techniques and concurrency control techniques, and
possess a certain ability to manage and maintain database systems.

3. fBHE /R B
3-1: JEIRAS T AR IR A A 04 2 2 St ise v B0 il Al 24 i 22 g ke 1) SR PR
Demonstrate the achievements of this major in the construction of socialism with Chinese

characteristics in the new era and the major issues that need to be solved currently.

3-2: BA REFMIBIBAOMERIRIIRE ST BORRIERE I MNP SAERE 15
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Have a good sense of and ability in team collaboration, as well as relatively strong expressive
ability and interpersonal skills.
3-3: AR FR B PR SR SRR S0 RS T 20 ) R S B ) Y B
Understand the significant importance of the architecture and theoretical knowledge of relational
databases in depicting engineering practice problems.
3-4: WEIHHTAEBR, Rl e 3 E B AR e A X R T b [ TR G BROR M LTS I
HEE
Recognize the crucial significance of the current development of database theories globally,
especially in China, for enhancing China's key engineering technologies and core competitiveness.
3-5: VAT TARRHE AA BIQIFTODLEE 77 STAF B R & EAE 23RO AL O 384+ T
TEH
Recognize the role of improving the innovation and entrepreneurship abilities and the sense of
responsibility of engineering and technological talents in enhancing China's core competitiveness in
global development.
3-6: WAFHAK FE LIRS AR A R A AR, s b A AR RO DRI
Recognize the connotation and contemporary significance of the craftsmanship spirit of a major
power, and strengthen professional identity and national responsibility.
3-7: HA& RIFAIPEEMA 29T R R, ALk,
Possess good professional ethics and a sense of social responsibility, and abide by laws and

disciplines.
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% 1Z: Introduction CGZHEZCFHR 1-1,1-2,1-3,1-4,2-2,3-1,3-2,3-3,3-4,3-5,3-6,3-7)

(1] %R

(1) Database system applications.

(2) Purpose of database systems.
(3) View of data.

(4) Data models

(5) Database languages.

(6) Database system: DB, DBMS, DBS.

(7) Database and application architecture.

(8) Database users and administrators.

(9) History of database systems.

(2] &3 H¥p:
PR
Database languages.
iR
administrators.

[3] ESAE:

(1) Database system: DB, DBMS, DBS.

(2) Database and application architecture.

(3) Database users and administrators.

(4) Data models
(4] AERAE:

(1) Database and application architecture, Data models.

%5 0k 14 ;T
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[5]1 BERHA:

In the theoretical teaching of "Database development course", the lecture compares the backward
technology of our country in the past and the technological leap of the present, and compares the
monopoly of IBM in the network database and Oracle in the relational database. It emphasizes that
science and technology are the primary productive forces and inspires students' sense of responsibility
and self-confidence.

% 2 3F. Introduction to the relational model (SZ#¥#%# H#rw 1-1,1-2,1-3,2-1,2-2,3-1,3-2,3-6,3-7)
(1] AR A

(1) Structure of relational database

(2) Database schema

(3) Keys.

(4) Relational query language.

(5) The relational algebra.

(2] %> Hp:
M. Structure of relational database; Database schema; relational query language.
#42: The relational algebra.
[3] ERA%:
(1) Database schema
(2) The relational algebra.
(4] RAA:

(1) The relational algebra.

% 3%: Introduction to SQL CZIEH % Hbr 1-1,1-2,1-3,2-1,2-2,3-1,3-2,3-5,3-6,3-7)
(1] &R A

(1) Overview of the SQL query language.

(2) SQL data definition.

(3) Basic structure of SQL queries.

(4) Additional basic operations.

(5) Set operations.

(6) Null values.

(7) Aggregate functions.

(8) Nested subqueries.

(2] %> Hp:

Pf#:  Overview of the SQL query language; SQL data definition.

#J&: Basic structure of SQL queries; Additional basic operations; Set operations; Null values;
Aggregate functions; Nested subqueries.

[3] ERHE:

(1) Basic structure of SQL queries.

(2) Additional basic operations.

(3) Set operations.

(4) Null values.

(5) Aggregate functions.

(6) Nested subqueries.

(4] #ERAR:
(1) Nested subqueries.
[5]1 BERHA:

Introduction to E.F. Code, founder of relational database theory, 1970, IBM researcher, Dr. Edgar
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Frank Codd, known as the "father of Relational databases," published "A Relational Model of Data for
Large Shared" in the journal Communication of the ACM In the paper "Data banks (Relational Model of
Large shared Database)", the concept of relational model of database is proposed for the first time and
the theoretical foundation of relational model is laid. Introducing our 40 years of catch-up in the
computer field, we have achieved fruitful results in the field of data storage and processing in just 40
years, inspiring students' national pride, artisan spirit of continuous innovation and spirit of exploration
in computer science.

% 4. Intermediate SQL and advanced SQL  (Z##¥ Hir 1-2, 1-3, 2-1, 2-2, 2-3, 2-4, 3-1,
3-2,3-5,3-6,3-7)

(1] iR
(1) Join expressions.
(2) Views.
(3) Integrity constraints.
(4) SQL Data Types and Schemas.
(5) Index definition in SQL.
(6) Triggers.
(7) Functions and procedures.
(2] %> Hp:
Pifi#E:  Triggers; Functions and procedures; Integrity constraints; SQL Data Types and Schemas
#32: Join expressions; Views; Index definition in SQL.
[3] ERA%:
(1) Join expressions.
(2) Views.
(3) Index definition in SQL.
(4] AERAE:

(1) Triggers.

(2) Functions and procedures.
(5] BBEH:

Database security leads to the important role of information security. With the rapid development of
information technology, database is an important tool for storing and managing massive data, and its
security problems become increasingly prominent. Database security is not only related to the protection
of personal information privacy, but also involves major issues such as enterprise secrets and national
security. Furthermore, the current affairs of the major concerned by students, especially the key issues
such as the urgent need for independent development of the IT industry as the core industry in the trade
war, are raised to stimulate students' sense of national responsibility. Students are required to cultivate
awareness of rights, responsibility and discipline, and adhere to justice and the rule of law.

% 5. Database design GZI#22 HbxR 1-1, 1-2, 1-3, 1-4, 2-1, 2-2, 2-3, 2-4, 3-1, 3-2, 3-3, 3-4, 3-5,
3-6,3-7)
(1] &R A

(1) Database design process.

(2) Data dictionary.

(3) Data flow diagram

(4) Database design using the E-R model.

(5) Reducing E-R diagrams to relational schemas.

(2] %> Hp:
PHfE: Complex attributes; Removing Redundant Attributes in Entity Sets; Extended E-R features.
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#¥4%: Database design using the E-R model; Reducing E-R diagrams to relational schemas.
[3]1 ERAA:

(1) Database design using the E-R model.

(2) Reducing E-R diagrams to relational schemas.
(4] AERAE:

(1) Database design using the E-R model.

(2) Reducing E-R diagrams to relational schemas.

%f 6 Z: Relational database design theory( 302 Hx 1-1,1-2,1-3,1-4,2-1,2-2, 2-3, 2-4, 3-2, 3-5,
3-6,3-7)
(1] iR
(1) Features of good relational designs.
(2) Functional-dependency theory.
(3) Decomposition using functional dependencies.
(4) Normal forms.
(5) INF, 2NF, 3NF, BCNF.
(6) Algorithms for decomposition using functional dependencies.
(2] &3 H¥p:
PHf#: Multivalued Dependencies; 4NF, 5NF; Features of good relational designs.
#¥4%: Decomposition using functional dependencies.
[3]1 ERAA:
(1) Functional-dependency theory.
(2) Algorithms for decomposition using functional dependencies.
(3) INF, 2NF, 3NF, BCNF.
(4] RAA:

(1) Functional-dependency theory.

(2) Algorithms for decomposition using functional dependencies.
[5]1 BERHA:

Introducing the normalization theory of relational database, this theory not only reflects the science
and technology of database design, but also contains profound ideological and political elements, such as
logical thinking, optimization thinking, and the craftsman spirit of excellence. In the teaching of the
normalization theory of relations, students are guided to deeply understand and apply this theory, and
through the normalization understanding, students are established to establish the abstract modeling
thinking ability of establishing tightly coupled factors as internal logical relations and abstracting loosely
coupled factors as external logical relations through analysis and decomposition. Cultivate their logical
thinking ability and professional spirit of excellence.

%f 7 #: Transactions processing (CGZIE#2% H AR 1-1,1-4,2-1,2-2, 3-2, 3-6, 3-7)
(1] &R A

(1) Transaction concept.

(2) A simple transaction model.

(3) Transaction atomicity and durability.

(4) Transaction isolation.

(5) Serializability.

(6) Transaction isolation and atomicity.

(7) Transaction isolation levels.

(2] &3 H¥p:

PHf#: Transaction Isolation Levels; Transaction concept.
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#¥4%: Transaction atomicity and durability; Transaction isolation; Serializability.
[3]1 ERAA:

(1) Transaction atomicity and durability.

(2) Transaction isolation.

(3) Serializability.

(4] RAA:

(1) Serializability.

% 8 #: Concurrency control CGCHHY HAx 1-1,1-4,2-1,2-2, 2-3, 2-4, 2-5, 3-1, 3-2, 3-6, 3-7)
(1] &R A

(1) Lock-based protocols.

(2) Deadlock handling.

(3) Multiple granularity.

(4) Insert operations, delete operations, and predicate reads.

(5) Timestamp-based protocols.

(2] &3 H¥p:
Hf#: Lock-based protocols; Insert operations, delete operations, and predicate reads;
Timestamp-based protocols.
#32: Lock-based protocols; Deadlock handling; Multiple granularity.
[3] ERA%:

(1) Lock-based protocols.

(2) Deadlock handling.
(4] RAA:

(1) Deadlock handling.
(5] BBEH:

Introduces the development process of 12306 data storage and the gradual optimization of user
experience, from the initial difficult to grab a ticket to meet the demand of peak booking to the current
user experience of clear and high response speed, leads to the technical update speed of database
application in China's basic information industry and its important role in people's lives, and stimulates
students 'national pride. The importance of cognitive technology improvement, and leads to the
important role of database concurrent access control, stimulate students 'enthusiasm for learning.

% 9 Z: Recovery system (ZHEHEHFR 1-1, 1-4, 1-5, 1-6, 2-5, 3-2,3-6,3-7)
(1] iR

(1) Failure classification.

(2) Data storage.

(3) Log files.

(4) Recovery and atomicity.

(5) Recovery algorithm.

(6) Buffer management.

(7) Failure with loss of non-volatile storage.

(8) High availability using remote backup systems.

(9) Early lock release and logical undo operations.

(2] %> Hp:

P : Data storage; Failure classification; Buffer management; High availability using remote
backup systems.

¥ ¥&: Log files; Recovery and atomicity; Recovery algorithm; Failure with loss of non-volatile

storage; Early lock release and logical undo operations.
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[3] ERA%:

(1) Log files.

(2) Recovery and atomicity.

(3) Recovery algorithm.

(4) Early lock release and logical undo operations.
(4] RAA:

(1) Early lock release and logical undo operations.

(=) SEIR#sE

The experimental teaching section uses Microsoft SQL Server and Oracle MySQL as compilation
platforms, and adopts a combination of online experimental platform automatic evaluation system and
offline homework for teaching. The experimental project adopts a teaching mode that focuses on
students' practical operation and is supplemented by teachers' instruction. It fully utilizes various
software resources, explores students' potential, lays a solid foundation in database programming, and
enhances students' practical development abilities. The project names and class hour allocation related
information for experimental teaching are shown in Table 2.

R2 KBHFEER

F5 SEIO TR H AR SRR | MAAN | KRRE | KRR
1 Establishment and Management of ) 1 Design Elec

Databases Experiment
Establishment of Data Table and

2 Constraint Integrity Experiment 2 ! Design Elec

Data Update and Data Query

3 Experiment 2 1 Design Elec
4 Index and View Experiment 2 1 Design Elec
5 System stored procedures and triggers 2 1 Design Elec

Connection between databases and
6 . L 2 1 Comp Elec
high-level language applications

SZIGTRH —: Establishment and Management of Databases Experiment (37 3#2% Hbx 1-1, 1-2, 1-3,
1-4,2-2,3-1, 3-2, 3-3, 3-4, 3-5, 3-6, 3-7)
(1] SEBA%:
(1) Establishment of Experimental Environment.
(2) Establishing a database.
(3) The use of Create/Alter database statements.
(2] sEBHE:
(1) Master the method to establish and manage databases in SQL Server/MySQL.
(2) Be proficient in using the create/filter database statement.
(3] #HFEER:
(1) Each student completes the online experiment independently
(2) Independently complete off class exercises and write lab reports.
[4] 2% 7550: Programming.
[5] LR35 5% 4% : Experimental Center of School of Computer and Communication Engineering,

Computer.
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SCIGTH H —: Establishment of Data Table and Constraint Integrity Experiment. (ZE#(2% Hbx 1-1,
1-2,1-3,2-1, 2-2, 3-1, 3-2, 3-6, 3-7)
(1] SERAA:
(1) Establishing a database table.
(2) Add constraint integrity conditions to the data table.
(3) The use of Create/Alter table statements.
(2] sEREK:
(1) Master the method to establish and manage databases table in SQL Server/MySQL.
(2) Add constraint integrity conditions to the data table.
(3) Be proficient in using the create/filter table statement.
(3] #EEER:
(1) Each student completes the online experiment independently
(2) Independently complete off class exercises and write lab reports.
[4] £ A: Programming.
[5] i3 514 : Experimental Center of School of Computer and Communication Engineering,

Computer.

SEROiH =: Data Update and Data Query Experiment. (SZHEEZ % HFx 1-1, 1-2, 1-3, 2-1, 2-2, 3-1,
3-2,3-6,3-7)
(11 SERAE:
(1) Inserting and updating data table records.
(2) Use of insert into/update statements.
(3) Use of Select statement and its clauses.
(2] sEREK:
(1) Master the method to inserting and updating data records in SQL Server/MySQL
(2) Be proficient in using the insert into/update statement.
(31 #EER:
(1) Each student completes the online experiment independently.
(2) Independently complete off class exercises and write lab reports.
[4] 53 H: Programming.
[5] sSERFH5#4%: Experimental Center of School of Computer and Communication
Engineering, Computer.

SEIOTH B VU: Index and View Experiment.  (SZH#0% HAx 1-2, 1-3, 2-1, 2-2, 2-3, 2-4, 3-1, 3-2, 3-5,

3-6,3-7)

(1] SERAR:
(1) Establish and manage indexes.
(2) Establish and manage views.
(3) Inserting, updating, and deleting data source table records through views.
(4) The use of index/view statements.

(2] sSEKHEH:
(1) Master the method to indexes and views in SQL Server/MySQL
(2) Master the methods of inserting, updating, and deleting data source table records through views.

(3) Be proficient in using the Create/filter index/view statement.

(31 #EER:

2110 3 14



(1) Each student completes the online experiment independently
(2) Independently complete off class exercises and write lab reports.
[4] £ A: Programming.
[5)] 52503 5% 4% : Experimental Center of School of Computer and Communication Engineering,

Computer.

SEEGTNH FL: System stored procedures and triggers. (S #EZ2: HAbx 1-1,1-2,1-3,1-4,2-1,2-2, 2-3, 2-4,
3-2,3-5,3-6,3-7)
(1] SEBAE:
(1) Establish and manage Stored Procedures.
(2) Establish and manage Triggers.
(3) Understanding the Application of Stored Procedures and Triggers in Database Transaction
Processing (Inserting, updating, and deleting) .
(4) The use of procedure/trigger statements.
(2] sSEKHEH:
(1) Master the methods of establishing and managing system stored procedures and triggers in
database management systems.
(2) Master the application of stored procedures and triggers in database programming.
(31 #EER:
(1) Each student completes the online experiment independently
(2) Independently complete off class exercises and write lab reports.
[4)] L% A: Programming.
[5] LR35 5% % : Experimental Center of School of Computer and Communication Engineering,

Computer.

SIS TR H 75: Connection between databases and high-level language applications. (SZ3# 0 HFx 1-1,
1-2,1-3, 1-4, 2-1, 2-2, 2-3, 2-4, 3-2, 3-5, 3-6, 3-7)
(11 SERAE:
(1) Master the database system environment configuration for enabling database network
connectivity.
(2) Using methods such as ODBC/JDBC to connect to databases on the application side.
(3) The use of database connection objects and connection strings in applications.
(2] sSEKHEH:
(1) Master the methods of connecting databases in high-level language programming environments.
(2) Be proficient in using database connection objects and connection strings.
(3) Master the methods of connecting databases directly through high-level language clients and
through data sources.
(3] #HZEK:
(1) Each student completes the online experiment independently
(2) Independently complete off class exercises and write lab reports.
[4] £ A: Programming.
[5)] 5203 5% 4% : Experimental Center of School of Computer and Communication Engineering,

Computer.
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I, FERHSERN S

Course is given priority to with classroom teaching, experiment teaching form. The classroom
teaching focuses on the basic concepts, theories, principles and practical operations of this course. The
course focuses on the fundamental task of moral education, with the general goal of cultivating moral,
intellectual, physical, aesthetic and labor to develop socialist builders and successors in an all-round way.
Based on the basic structure of relational database, the course gradually expands, and deeply explains
relational algebra, SQL language, database specification theory and database design methodology, as
well as basic data recovery and concurrent processing technology. The course makes full use of offline
classes, online teaching resources and ideological and political cases to carry out teaching activities, give
play to the role of theoretical knowledge transfer, experimental practice operation and value guidance,
cultivate the feelings of the country and the concept of strengthening the country, solid basic knowledge,
improve practical skills and innovative spirit, and establish a correct outlook on life, world outlook and
values. The allocation of credit hours for offline face-to-face classes is shown in Table 3.

x 3 FHHRE
wooow & S .. E—
YRR | SEEe | BML | s | PRSP

F1E Introduction 4 0 0 0 0
F2E Introduction to the relational model 6 0 0 0 0
3= Introduction to SQL 6 4 0 0 0
4 E Intermediate SQL and advanced SQL 6 4 0 0 0
S E Database design 6 4 0 0 0
6 Relational database design theory 4 0 0 0 0
H7E Transactions processing 2 0 0 0 0
8 E Concurrency control 2 0 0 0 0
9 E Recovery system 2 0 0 0 0
s =| Revision 2 0 0 0 0

/ME 40 12 0 0 0

Bt 52

NN BEETTH

1 . Teaching basic principles, combining theory with practice, emphasizing the application of
materials and design principles, cultivating students' innovative ability.

2. Adopt the teaching method combining multimedia courseware, network teaching and traditional
teaching to give the classroom vitality.

3 . Theoretical teaching is combined with discussion format to stimulate students' learning
motivation, cultivate their ability to study independently, teamwork skills, and problem-solving skills.
The relevant knowledge and development history of domestic databases are introduced to show the
development process of China's IT industry, cultivate students' sense of responsibility and reinforce their
learning interest.
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1. The examination format of this course is closed-book and is evaluated on a hundred-mark scale.
The final grade is comprehensively assessed based on regular homework, classroom inquiries, classroom
communication, experimental outcomes and final examination results.

(1) The usual performance constitutes 30%, mainly encompassing comprehensive evaluations such
as classroom communication, homework, and online material study.

(2) The experimental performance makes up 20%, mainly including computer practice exercises,
homework and evaluations.

(3) The final examination result constitutes 50%, mainly the score of the test paper (open-book
test).

2. Those who are deficient in experiments, homework, etc. by more than one-third of the requisite
amount, or who are absent from classes for more than one-third of the planned class hours, or who fail
the experimental assessment will be disqualified from the assessment of this course.
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1. Teaching Syllabus

Assessment cycle: 4 years, Revision cycle: 4 years.

Improvement measures: The course leader organizes all teachers of the course team to discuss
and put forward improvement suggestions, which are reviewed by the director of the teaching and
research section and approved by the dean of teaching.

2. Performance Evaluation and Assessment

Assessment cycle: 1 academic year, Evaluation basis: Comprehensive analysis of students'
final grades.

Improvement measures: Based on the distribution of students' final grades, corresponding
content adjustments and optimizations are carried out, and teaching methods are improved.
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