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 Academic Org: Dept of Computer Sci & Engg – Subject: AI: Systems & Tech

Course: AIST4060 Course ID: 015606 Eff Date: 2026-07-01 Crse Status: Active Apprv. Status: Approved [New Course]
AI-Native Software Engineering AI 原生的軟件工程

 
The emergence of artificial intelligence has fundamentally transformed the software development lifecycle, shifting the engineer's role from manual implementation to intent-
based orchestration—a paradigm often described as vibe coding. This course elevates this practice from an intuitive art to a rigorous engineering discipline.

Students will explore the principles of AI-Native Software Engineering, focusing on how to build reliable, scalable, and secure systems using autonomous coding agents. 
Moving beyond simple prompt engineering, the curriculum covers the full spectrum of agentic workflows: from Context Engineering and Spec-Driven Development to AI-
Augmented Architecture and Automated Validation. Through a hands-on project, students will learn to navigate the probabilistic nature of AI models, employing strict testing 
frameworks and CI/CD pipelines to mitigate hallucinations and ensure code quality. This course prepares students to become the architects of the next generation of 
software.

人工智能的興起徹底變革了軟件開發生命週期，將工程師的角色由人手編寫代碼，轉變為以意圖為本的協調工作——這種新範式常被業界稱為Vibe Coding。本科目旨在將此
實踐由一種憑直覺的技藝，昇華為一門嚴謹的工程學科。

學生將深入探討AI 原生軟件工程的原則，重點講授如何利用自主編碼代理構建可靠、可擴展且安全的系統。科目內容不僅超越基礎的提示工程，更全面涵蓋 Agentic 工作流：
由語境工程與規格驅動開發，延伸至 AI 增強架構及自動化驗證。透過實作項目，學生將學習如何駕馭 AI 模型的概率本質，並運用嚴格的測試框架及 CI/CD 流水線來規避模型
幻覺並確保代碼質量。本科目致力於培養學生成為下一代軟件開發的架構師。
 

Grade Descriptor: A

EXCELLENT – exceptionally good performance and far exceeding expectation in all or most of the course learning outcomes; 
demonstration of superior understanding of the subject matter, the ability to analyze problems and apply extensive knowledge, and skillful use 
of concepts and materials to derive proper solutions.

有關等級說明的資料，請參閱英文版本。

B

GOOD – good performance in all course learning outcomes and exceeding expectation in some of them; demonstration of good 
understanding of the subject matter and the ability to use proper concepts and materials to solve most of the problems encountered.

有關等級說明的資料，請參閱英文版本。

C
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FAIR – adequate performance and meeting expectation in all course learning outcomes; demonstration of adequate understanding of 
the subject matter and the ability to solve simple problems.

有關等級說明的資料，請參閱英文版本。

D

MARGINAL – performance barely meets the expectation in the essential course learning outcomes; demonstration of partial understanding 
of the subject matter and the ability to solve simple problems.

有關等級說明的資料，請參閱英文版本。

F

FAILURE – performance does not meet the expectation in the essential course learning outcomes; demonstration of serious deficiencies 
and the need to retake the course.

有關等級說明的資料，請參閱英文版本。

Equivalent Offering:
Units: 2 (Min) / 2 (Max) / 2 (Acad Progress)
Grading Basis: Graded 
Repeat for Credit: N
Multiple Enroll: N
Course Attributes:  

 
Topics:

COURSE OUTCOMES
Learning Outcomes:

At the end of the course of studies, students will be able to:
1. Effectively utilize autonomous coding agents to translate high-level natural language requirements into complex, multi-file 
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software implementations while maintaining code cohesion.
2. Master the art of context management by creating structured documentation that minimizes ambiguity and optimizes the 
performance of LLM context windows.
3. Apply Test-Driven Development and testing strategies to identify, isolate, and rectify AI problems.
4. Design modular software architectures that are decoupled and optimized for AI comprehension, and integrate data models to 
enable semantic intelligence within applications.
5. Construct robust DevOps pipelines (CI/CD) to automate testing and deployment, while identifying and mitigating specific 
security risks.

 
Course Syllabus:

Week 1: Introduction to AI-Native Software Engineering and Coding Agents
Week 2: Context Engineering & Specifications
Week 3: Large Language Model Fundamentals for Software Engineering
Week 4: AI-Driven Testing, Test-Driven Development, and Continuous Integration
Week 5: AI-Driven Data Modeling
Week 6: AI-Driven Debugging and Code Review
Week 7: AI-Friendly Architecture Design
Week 8: UI/UX and The Full Stack Glue
Week 9: Development Operations
Week 10: Principles of Agents
Week 11: Security and Risks
Week 12: Project Presentation
Week 13: Project Presentation

 
Assessment Type: Homework or assignment ：40%

Project ：60%
 

Feedback for Evaluation:
1. Course evaluation and questionnaire;
2. Results of assignments and examination;
3. Question-and-Answer sessions during class;
4. Student consultation during office hours or online
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Required Readings:
  -

 
Recommended Readings:

(1) Karpathy, A. (2017). "Software 2.0".
(2) Sutton, Richard. "The bitter lesson." Incomplete Ideas (blog) 13, no. 1 (2019): 38.
(3) Jimenez, Carlos E., et al. "Swe-bench: Can language models resolve real-world github issues?." arXiv preprint arXiv:
2310.06770 (2023).
(4) Wei, Jason, et al. "Chain-of-thought prompting elicits reasoning in large language models." Advances in neural information 
processing systems 35 (2022): 24824-24837.
(5) Liu, N. F., et al. (2023). "Lost in the Middle: How Language Models Use Long Contexts".
(6) Yao, S., et al. (2023). "ReAct: Synergizing Reasoning and Acting in Language Models". (ICLR).
(7) "Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks".
(8) Chase, H. LangChain / LangGraph Documentation (The Conceptual Guides).

OFFERINGS
1. AIST4060 Acad Organization=CSD; Acad Career=UG 

COMPONENTS
LAB : Size=50; Final Exam=N; Contact=1
LEC : Size=50; Final Exam=N; Contact=2

ENROLMENT REQUIREMENTS
1. AIST4060 Enrollment Requirement Group:

Prerequisite: AIST3020 or CSCI1120 or CSCI1130 or CSCI1510 or CSCI1520 or CSCI1530 or CSCI1540 or CSCI1550 or
CSCI3180 or ESTR1100 or ESTR1102 or ESTR3106
Not for students who have taken IERG3844

New Enrollment Requirement(s):
Pre-requisite = AIST3020 or CSCI1120 or 1130 or 1510 or 1520 or 1530 or 1540 or 1550 or 3180 or ESTR1100 or 1102 or
3106
Exclusion = IERG3844

Additional Information
eLearning hrs for blended cls      0  
VTL-Onsite face-to-face hrs      0  
VTL-Online synch. hrs      0  
VTL-Online asynch. hrs      0  
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No. of micro-modules      0  
Research components (UG)      1% - 49%  

< E N D  O F  R E P O R T > 


