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English Description

This subject teaches students current industry practices to design, develop and evaluate software
architecture meeting predefined quality characteristics of functionality (suitability, security), usability
(operability), efficiency (time, behaviour, resource utilisation) and maintainability (changeability,
testability). Concepts, theories and technologies underlying the methods and techniques are
introduced and explained as required. Students apply the industry practices that they have learned to
develop an architecture of a business system.

Therefore, through classroom teaching students can understand the basic methods of software
architecture.

1. Describe the factors that affect the architectural context and requirements.

2. Develop and refine multiple views of a software system architecture, based on the conceptual,
execution andimplementation architecture.

3. Understand the key issues in choosing and implementing architectural patterns.

4. Reason about alternative architectural designs to satisfy a system's quality attributes.

5. Develop a complete software architecture for a proposed solution to a realistic industry problem.
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B1E: BHHEEREHMAA Introduction to Software Architecture (ZH#IRFE HAR 1-1. 2-1. 2-2.

3-1. 3-2, 3-3)
(1] JR A

(1) BRI FIMES . The concept of software architecture.
(2) MR R RIS 5 /& & . The history and development of software architecture.
(3) B RS HIYER] . The function of software architecture.

(2] %> B#5:

PRARE: AR RSN 2 5% . The history and development of software architecture.
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HiE: WK R EIMER . The function of software architecture.
[3] ERHE:
(1) BHAR R R s 3R~ 777 . The common representation in software architecture.
(2) MR RERIIVER . The function of software architecture.
(4] #ERAR:
(1) R R GRS 5K & . The history and development of software architecture.
(2) AR RGP DLIA#EE . Topics in software architecture.
(5] BBEH:

T2 “HAEZEME Y MR, DL Knuth $H4EREE ARSI “THEHmEZR” N,
) 5 A A R A R R IR R R AN . [, S5 S Wk S5 A g IR A0 Ok RORNLE T R R 2%
IR CURBE” AT R L .

In the overview of "Software Architecture", taking Knuth's unwavering writing of "The Art of
Computer Programming" for decades as a case study, students are introduced to the development and
importance of software and algorithms. At the same time, combined with the friendly relationship
between Yao Qizhi and Knuth and the "Yao Class" held at Tsinghua University, patriotic education is

provided to students.

/2 E, MR REM BRI Software architecture in context (S #iEFE HFR 1-1. 1-2. 2-2. 3-1.
3-2. 3-3)
(1) AR

(1) EF3CHI%E X . The definition of context.

(2) L FXHIMER . The function of context.

(3) L FXMIFRIR. The representation of context.

(4) C4 157, C4 Model.

(2] %3 Hip:
Hf#: ETFSCHIFER . The function of context.
FiE: L TF MR RIITTE. The representation of context.
[3] ERHE:
(1) EF3CHI%E X . The definition of context.
(2) C4MRIFEE 12 L3, The L1 layer of C4 model based on context diagram
(4] #ERAR:
(1) EFXHIME&EHEEL. The concept extraction of context.
(2) il E 3K, Context Diagram.
(5] BBEH:

I RAGRZE R AHBCH I B AAE D, RSN . 1L o, R8s, X—
FAAME T AFREE, W51R 7RI R R EEM TR R . 5] A A
AT RO R T S A BEAE R PSS U AE SR IE SRONME PR DR 2 8] 4K 1)1

Introduce the basic situation of the Volkswagen emissions scandal, including the background,
reasons, impact, and follow-up measures of the incident. This incident not only damaged the company's
reputation, but also raised ethical and responsibility issues in the software development process. Guide
students to think about how to make ethical and moral decisions in the software development process,

and how to find a balance between technological pursuit and ethical responsibility.

FE3E: XA Container GZIHREFEHAR 1-1. 12, 2-2. 2-3. 3-2)

(1] SR A
(1) C4 A2 Z: 4 . C4 Model Level2 Container
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(2) &4 EIIMEH . The role of container diagram.
(3) BT AR AL Container based architecture design
(2] %> Hip:
. JETRMBIE RGBT Container based architecture design.
B ETAEBNERSMER LM T . Container-based architecture diagram
[3]1 ERAA:

(1) C4HAE 2 ERBBAM HAR.  The goal of the L2 layer of C4 model .

(2) C4 HAIEE 2 JZR AR 57 /570 . The establishment method of the L2 layer of C4 model
(4] AERAE:

(1) &Z#4EFIMEH . The role of container diagram.

(2) HaEIRI%H) )72 . Container diagram drawing method.
(5] BBEH:

BEA A BRI 0] R H 2702, A RS N R A SR EE T R EE RS
NS 2RI, AN S FE R R SEBI, IR B RN SR O A RF SR R R B S . fE I N R GRS e I,
RN SR T R IELE, SRR I R A E R DI Re oK, B RETTRE. I, BRURRICEEIR
R

With the increasingly severe global environmental problems, environmental monitoring systems
have become an important tool for protecting the ecological environment. When building the conceptual
architecture of the system, we not only need to consider technical implementation, but also integrate
green and sustainable development concepts. When introducing the conceptual architecture of the system,
incorporate the concept of green development, emphasizing that software development should not only
meet functional requirements, but also pay attention to environmental requirements such as energy

conservation, emission reduction, and resource recycling.

% 4 . 44 Component CGIEURAEHAR 1-1. 1-2. 2-1. 22, 2-3, 3-2, 3-3)
(1] %R

(1) C4RRZE3ZE: HiF o C4 Model Level3 Component

(1) HEFIfER . The role of component diagram.

(2) T AR R KT, Component based architecture design

(2] %3 B¥5:
PR FET AR E RS BTN E . Component based architecture design.
HiR: RT AR R E 2715 . Component -based architecture diagram
[3] ERA%:
(1) C4HRIEE 3 ZHMMAIA HAR. The goal of the L3 layer of C4 model .
(2) C4 FRIZE 3 Z MR EE S 712, The establishment method of the L3 layer of C4 model
(4] RAA:
(1) HHKEFI{ER . The role of component diagram.
(2) HH-KERI%4HH] )7 . Component diagram drawing method.
[5]1 BERHA:

BE A ELIC G Rk Sd Ok e, BT RGN L AR A E SO P A 2 GRS, —
LA RAT RIS E LM, AT LARIE P 5 & 224, Jen] DLERTHH P ARSS,  { gk 4 il
W R R . FEM XA IS AT I ZE Mg I, FRATT 2078 3 25 SR IE AR 5T AF . a2 PRIt 2 5
Wi S5 R 3R .

With the rapid development of Internet finance, the security and efficiency of the banking system
has become the focus of users and society. A secure and efficient banking system operating architecture

can not only ensure the safety of users' funds, but also enhance user experience and promote the healthy
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development of the financial industry. When building such a runtime architecture, we must fully

consider factors such as ethical responsibility, data security, and social impact.

S5 E: MEANERERAML Object-oriented specification (R H AR 1-1. 2-1. 2-2.
3-2. 3-3)
(1] AR A

(1) C4RAYEE 4 Z: KSR . C4 Model Level4 Component

(2) EEFIMEH . The role of class diagram.

(3) BT HEMIME R BT, Class based architecture design

(2] %> Hp:
B BT R RGN, Class based architecture design.
HiE. BT RIAKRE K26 7% Class -based architecture diagram
[3] ERA%:
(1) C4HAIEE 4 ZRMBRAIHAR.  The goal of the L4 layer of C4 model .
(2) C4 BRIZE 4 ZRIEA ST /7% . The establishment method of the L4 layer of C4 model
(4] RAA:
(1) KEIMIEA. The role of class diagram.
(2) KK RIZH 7%, Class diagram drawing method.
[5]1 BERHA:

PENIARA 2 AR LIEE, BT R 55T 6 B0 A A B A EE R 210 & 4 RE AT AT
¥ RetE, BB P AR X R G RN, ERERE R E MR X IME, BT
FEREE EER S TUE. SRR TS S Tl SR G AR G B AT DU,
TRHER = 5 FFS . B S MR EE . 5] § 2 A B AR R AR A i) Atk 2 SRR e, 595 222
AL DU A 2K

As an important business form in modern society, the distributed architecture design of e-commerce
platforms not only affects the performance and scalability of the platform, but also directly impacts user
experience and merchant interests. Meanwhile, as a bridge connecting consumers and merchants,
e-commerce platforms bear important social responsibilities. Explore how e-commerce platforms can
fulfill their social responsibilities through technological and model innovation, such as promoting the
upward movement of agricultural products and assisting rural revitalization. Guide students to think
about how software technology can bring positive impacts to society and cultivate their sense of social

responsibility and mission.

86 2. MRBAER RS Test an Architecture  CZEARFE HAR 1-3. 2-30 3-1. 3-2)
(1] &R A
(1) RREEHM) H ). The purpose of architecture testing
(2) R AREEMIRFI N ¥ . The content of architecture testing
(3) KRR LMY 7775 . The Methods of architecture testing
[2] %3] BAw:
. MK H . The purpose of testing
HEE: RN T7%. The Methods of  testings
[3] EXA%:
(1) ZEM & S5V RS2 . The representation of architecture qualities and evaluation.
(2) ETH 7R ZER 775 . Test the architecture model based on sequence diagram
[4] %S AE:
(1) WP ERI%H] . Sequence diagrams
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(2) ZEM & S5V I € X - The definition of architecture qualities and evaluation.
(5] BBEH:

B SRR R R E, BRAT R GUIH i A O = PR RE ER A AT SE R Bk . — R E
FERAT RGN, AR PAORIERSE IS AT M 2 AL B], 38 w] DR THHT RS, 3458 H B4
[FIR, AR ot 2 Bl RO i B B, ARAT AR AR I R BT 7 E 5 B A 2 DR TETEAE

With the rapid development of financial technology, the banking system is facing increasingly high
performance requirements and reliability challenges. A high-quality banking system architecture not only
ensures stable operation and efficient processing, but also enhances user experience and strengthens user
trust. At the same time, as an important component of social infrastructure, the architecture design of the

banking system also needs to consider factors such as social responsibility and ethics.

B 7 ZE: ETREER R LA B R BT Non-functional requirements and alternative design (57
PR A 120 130 2-3, 3-1, 3-2)
(1) AR
(1) AEThREM: TR RIFIN % . Content of non-functional requirements
(2) FEDIREMETR R IIMER . The role of non-functional requirements
(3) ETAEThREME T R THEL%Er . Design trade-offs based on non-functional requirements
[2] %> B#5:
P AEThREME R R BIYER « The role of non-functional requirements
g FETIEDIRE M T R ELE /715 Trade-offs based on non-functional requirements
[3] ERHE:
(1) EM& R L5M) i 8 7F £ Identify architectural quality concerns
(2) TEAFIER T R 4. Discriminate between alternatives
(4] BERAZR:
(1) AEThREM: TR 3RE 774 . Methods of obtaining non-functional requirements
(2) IERIAF T KT JE R HLE . The trade-off between different needs

8 Z: T KL#E Packaging and Deployment CZFEEFE HFR 120 1-3. 2-1. 2-2., 3-2. 3-3)
(1) AR
(1) EIMEE . Package concept
2) BEHEEHMAR REMBETRITEH The role of package diagrams in architecture design
(3) WM. Design principles of packet diagram
4) BB 7%, Design methods of packet diagram
[2] %> B#5:
PR B ETEAAR R BETERIE H . The role of package diagrams in architecture design
HiE: WK% HH| 7%, The drawing method of packet Diagram
[3] ERHE:

(1) ZEM i & S5V RS2 . The representation of architecture qualities and evaluation.

(2) FETFiF 7 E R 2R IR J7 7% . Test the architecture model based on sequence diagram
(4] R AE:

(1) FEM 2. Method of deployment

(2) WA Designing a deployable package

9 %. H\TH 5/NAEIF Team Project and peer review (IR HAR 1-1. 1-20 1-3. 2-1.
2-2. 3-1. 3-2, 3-3)
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(1] %R
PN B SE B H 5 R H B Rl PPT s as Hofth N . /NI R B 22 00 A
NI R R IHE S
Complete the project as a group, and present the project results to other groups through PPT. The
group receives feedback from the teacher and other groups and modifies the project.
(2] %> Hp:
PfR: TiH IR EEM . The importance of project feedback
R TH A RIAEN 7. Methods for effective communication in projects.
[3] ERA%:
(1) BiH /4. Presentations
(2) /MHHTF. Peers-Review
(4] RAA:
(1) TiH NI 4E . Integrate team project.
(2) HERAIRI 1. Effective Feedback.

I, FERHSERN S

xR 3 ERRER
BF PR N 7= — - ki YT
PER | SEE | BML | sih | PRSP
F1E Introduction to Software Architecture 4 0 0 0 0
%5 2 % | Software architecture in context 4 0 0 0 0
% 3% | Container 4 0 0 0 0
% 4% | Component 4 0 0 0 0
%% 5 % | Object-oriented specification 4 0 0 0 0
% 6 T | Test an Architecture 4 0 0 0 0
B Non-functio'nal requirements 4 0 0 0 0
and alternative design

% 8 & | Packaging and deployment 4 0 0 0 0
% 9 % | Team Project and peer review 24 0 0 0 0

/ME 56 0 0 0 0

Bt 56

AN : €973

1. HTE BB & IR E #% . Multi-media-based lecturing.

2. i 517k, EFREFIMEE A . Combining theory with industrial practical problems.
3. FHRPHR 5 E ML S . Knowledge delivery with ethic education.

4. o) BEOREN K53 4157 2] 558 . Problem-based learning.
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1. P &S BRAEEE PN, BHRS 7y, AT RSN 10%.

Usual Performance: The course contains two quizzes, each of which is 5 points, accounting for 10%
of the course grade.

24 e EUPMIRAT PR, IR RS 20%. AURAE 7P HBEAT, B4/ INEDRE SRS AT
AR ABEPP o AT DR 18 o BN URRE B2 I K AR s A TR AT PP

Mid-term Exam: Presentation and peer review, 20% of the course grade. This course is conducted
in groups. Each group will present their work for their review and critique. There will be two different
round of presentation and peer review.

3. IR BIAIIH, HUERFERS 70%. 7E—N BNt 4s & M85 1R g RS TT R AR
REEH .

Final Exam: Team project, 70% of the course grade. Work in a team to develop an architecture for a
specific system in a given context.

I\S PP RFREEBGHE

1. BRI ST AARSEIRIE B WA 5 AN B 97 H s 2R B 1R T H B el RN, #kar
B TAFR B H % Jm AT B e
The subject coordinator shall be responsible for the syllabus discussion and improvement, and the
revised version shall be submitted to deputy dean (teaching affairs) for reviewing then to executive dean
for improvement.

2. WRENTRGERIEECENE . REBABOR LRSI, SRR TTE RS 2 34
WRHATHE, JFFEPB ALY E IME

The subject coordinator shall revise the syllabus based on the teaching content, effect and result

distribution while optimize the assessment measures.
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