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中正大學課程大綱
資訊工程研究所

	課程名稱(中文)：
	嵌入式計算系統 
	開課單位：
	資訊工程研究所 

	課程名稱(英文)：
	Embedded computing 
	課程代碼：
	4105797_01 


	授課教師：
	張榮貴 

	學分數：
	3 
	必/選修：
	選修 
	開科年級：
	研究所 

	先修科目或
先備能力： 
	computer organization, compiler, operating system 

	課程概述： 
	This course covers a broad range of knowledge related to embedded processing, instruction set arcjhitecture design, toolchain, compiler optimizations, and run time techniques. The topics include advanced research issues and some open ideas. The materail provides students, who want to learn more about advanced embedded system, with hardware and software areas. 

	學習目標： 
	1.Learn the concepts of embedded computing.
2.Learn what the hardware and software are.
3.Learn how to design embedded computing
4.Know what the issues of embedded computing are.
5.Know how to optimize embedded computing.

	教科書：
	Embedded computing: A VLIW approach to architecture, compilers, and tools, Joswph A. Fisher, Paolo Faraboschi, Cliff Young 


	課程大綱 
	分配時數 
	核心能力 
	備註 

	單元主題 
	內容綱要 
	講授 
	示範 
	習作 
	其他 
	
	

	An introduction to embedded processing 
	1. What is embedded computing 
2. Distinguishing between embedded and general-purpose computing 
3. Characterizing embedded computing 
 
	3 
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	Overview of VLIW and ILP 
	1. ILP 
2. Design philisophies 
3. Role of compiler 
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	ISA design 
	1. Basic VLIW design principles 
2. Designing a VLIW ISA for embedded systems 
3. VLIW encoding 
4. Instrcuion set extensions 
	5 
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	Architectural strctures in ISA design 
	1. The datapath 
2. Registers and clusters 
3. Memory architecture 
4. Branch architecture 
5. Speculation and prediction 
	6 
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	Microarchitecture design 
	1. Register file design 
2. Pipeline design 
3. VLIW fetch, Sequencing, and decoding 
4. The datapath 
5. Memory architecture 
6. The control unit 
7. Power considerations 
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	Embedded compiling and toolchains 
	1. What is important in an ILP compiler? 
2. Embedded cross-development toolchains 
3. Structure of an ILP compiler 
4. Code layout 
5. Compiling tradeoff 
6. DSP-specific compiler optimizations 
	9 
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	Compileing for VLIWs and ILP 
	1. Profiling 
2. Scheduling 
3. Register allocation 
4. Speculation and prediction 
	9 
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	A1.具有資訊工程與科學領域之專業知識。

	A2.具有創新思考、問題解決、獨立研究之能力。

	A3.具有撰寫中英文專業論文及簡報之能力。

	A4.具策劃及執行專題研究之能力。

	A5.具有溝通、協調、整合及進行跨領域團隊合作之能力。

	A6.具有終身學習與因應資訊科技快速變遷之能力。

	A7.認識並遵循學術與工程倫理。

	A8.具國際觀及科技前瞻視野 。


	教學要點概述： 

	1. 教材編選：[image: image62.wmf]自編教材 [image: image63.wmf]教科書作者提供 
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	5. 教學相關配合事項： 


	課程目標與教育核心能力相關性          如有未出現的核心能力，請先按『確定』送出資料 
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	A1
	具有資訊工程與科學領域之專業知識。 

	
	為何有關：
This course is very advanced for architecture and compiler.

	
	達成指標：
Design an innovative embedded system.

	
	評量方法：
Students must propose an idea of an innovative embedded system and achieve top 40% scores in projects.

	A2
	具有創新思考、問題解決、獨立研究之能力。 

	
	為何有關：
The material covers many advanced CPU design, research issues, and open problems for future embedded systems.

	
	達成指標：
Survery the trend of embedded systems.

	
	評量方法：
Ask students to present the related papers and achieve top 40% scores in projects.

	A4
	具策劃及執行專題研究之能力。 

	
	為何有關：
We assign students to study some advanced projects and homework.

	
	達成指標：
Design an innovative embedded system.

	
	評量方法：
Students must propose an idea of an innovative embedded system and achieve top 40% scores in projects.

	A5
	具有溝通、協調、整合及進行跨領域團隊合作之能力。 

	
	為何有關：
The projects assigned to students must be finished by team working. Each student of a group must finish his part and integrate with others.

	
	達成指標：
Design an innovative embedded system.

	
	評量方法：
Students must propose an idea of an innovative embedded system with their team members and achieve top 40% scores in projects.

	A6
	具有終身學習與因應資訊科技快速變遷之能力。 

	
	為何有關：
Embeded systems are still becoming popular in the fiture. If students can pick up its knowledge, they can follow the trend and design or develop advanced embedded systems. 

	
	達成指標：
Survery the trend of embedded systems and design an innovative embedded system.

	
	評量方法：
Students must propose an idea of an innovative embedded system and achieve top 40% scores in projects.
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