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	課程概述：
	This course covers the fundamental concepts and implementation details of the key aspects of modern operating systems for Ph.D. and graduate students. 

The operating system kernel handles all interactions between the CPU and the external world, and determines which programs will share processor time, in what order. It manages limited memory so well that hundreds of processes can share the system efficiently, and expertly organizes data transfers so that the CPU isn't kept waiting any longer than necessary for the relatively slow disks. In order to thoroughly understand what makes Linux tick and why it works so well on a wide variety of systems, the key objective of this course is to bring students to delve deep into the heart of the kernel. In addition, we will also let students acquire the proficiency to make the best use of the abundant tools in Linux operating systems. Also, we will also cover some modern development tools, such as Git and Docker, to equip the students with the weapons to survive as an R&D engineer in the future. Students will be asked to implement additional features into the core of the linux operating system.
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	Introduction
	History of UNIX; development of the GNU open-source community; overview of Linux/BSD operating systems;

Architecture of the Linux operating system.
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	Memory Addressing
	Details on how 80 x 86 microprocessors address memory chips and how Linux uses the available addressing circuits.
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	Processes
	We will discuss static properties of processes and then describe how process switching is performed by the kernel.
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	Interrupts and Exceptions
	We start by describing in the next section the motivation for introducing such signals. We then show how the

well-known IRQs (Interrupt ReQuests) issued by I/O devices give rise to interrupts, and we detail how 80 x

86 processors handle interrupts and exceptions at the hardware level.
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	Kernel Synchronization
	We will introduce the basic synchronization primitives implemented by the kernel and describe how they are applied in the most common cases.
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	Timing Requirements
	We will describe the hardware devices that underly timing and give an overall picture of Linux timekeeping architecture. The main time-related duties of the kernel will be also described: implementing CPU time sharing, updating system time and resource usage statistics, and maintaining software timers.
	1.5
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	Process Scheduling
	The scheduling policies and algorithms of Linux will be introduced in this topic.
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	Memory Management
	This part describes how the kernel allocates dynamic memory for its own use. It also illustrates the different techniques for handling physically contiguous memory areas.
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	Process Address Space
	We will discuss how the process views dynamic memory. The APIs and

system calls related to address space management will be also discussed.
	1
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	System Call and Signals
	The detail how Linux implements system calls that

User Mode programs issue to the kernel will be examined. It also examines the detail how signals are handled by the Linux kernel.
	1
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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.具有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.具有國際觀及科技前瞻視野 。
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