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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course firstly introduces the basic concepts and principles of operating system. First, four fundamental OS concepts:
Thread, Process, Address Space with Translation and Dual Mode Operation will be introduced. Second, we will study
three major topics in Operating system: process management, memory management, 1/0O and file system respectively.
Finally, this course will give students chances on build an OS prototype by completing three projects, which is a good
opportunity to make them fully understand process scheduling, memory management and file systems.
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On completion of this course, the student should be able to:
o Familiarize with process concepts: kernel and user space, signal, schedule, synchronization.
e Familiarize with memory management: address translation, caching, paging.
e Familiarize with 10, storage and file system.

Improve the coding ability by finishing the lab exercises and three course projects.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Week 1.

O O0OOO0OO0OO0OO0OO0

Course Information and OS Introduction

Introduce the prerequisite, syllabus and assessment
What is an OS?

What does an OS do?

OS basics

What is a process?

What is a shell?

What is a system call?

OS components

[Lab 1] Introduction to Basic Shell Commands and Fundamental C Programming.

Week 2.

O O OO

Fundamental OS Concepts

Computer organization revision

Kernel data structures in OS

OS history

Four fundamental OS concepts: Thread, Address space, Process and Dual model.

[Lab 2] Introduction to Shell and Shell Programming

Week 3.

@)
@)
@)

Process: from User Space

What is a process?

Process: Identification, Creation, Execution and Wait
Process Life Cycle

[Lab 3] Process Operations, Signal and Pipe

Week 4.

O O OO

Process: from Kernel Space

User time vs. System time

System call: working inside the kernel
Process Blossoming

Process Life Cycle: a deeper view

[Lab 4] Project | Explanation and Process Exercise

Week 5.

O O OO

Signal

Hardware Signals

POSIX Signals Basics

Handling POSIX Signals
Foreground and Background Jobs

[Lab 5] Process Exercise (continue)

Week 6.

@)
@)

Job Scheduling
Context Switch
Scheduling: Basics and Algorithms

[Lab 6] Implementation of Job Scheduling Algorithms

Week 7.

O O OO

Synchronization

Inter Process Communication: Concepts, Race Condition and Mutual Exclusion
User Level Synchronization: Busy Waiting, Spin Smarter and Semaphore
Producer-Consumer Problem

Dining Philosopher Problem

[Lab 7] Concurrency: Mutual Exclusion and Synchronization

Week 8.

(0]

Thread and Deadlock
Thread: Concepts and Benefits
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o User Thread vs. Kernel Thread
o Starvation vs. Deadlock
o Deadlock: Requirements, Detection and Prevention

[Lab 8] Reader-Writer Problem, Producer-Consumer Problem and Dining Philosopher Problem

Week 9. Address Translation
o Memory Multiplexing
o Address Translation: Base&Bound, Segmentation and Paging

[Lab 9] Memory Management: Uniprogramming, Multiprogramming, Segmentation and Paging

Week 10.  Caching
o  The Principle of Locality
o Major Categories of Cache Missing
o Cache Organization

[Lab 10] Project Il Explanation, System Calls and Caching

Week 11. Demand Page

Replacement Policies: FIFO, LRU and MIN
Clock Algorithm and N-chance Clock Algorithm
Page Fault

Demand Page Mechanism

O O OO

[Lab 11] Caching Strategies

Week 12. General I/0O

1/0 Device Types

1/0 Controller

Notification Mechanism

Device Driver Interface to 1/0 devices

O O OO

[Lab 12] Caching Strategies (continue)

Week 13.  Storage and Performance

SSD and HDD

1/O Performance

Queuing Theory and Little’s Law
Disk Scheduling Algorithms

O O OO

[Lab 13] Disk Scheduling

Week 14. File System |
o File System Layout
o File Header: inode
o File Allocation Table Schema

[Lab 14] Project Il Explanation

Week 15. File System Il
o File System Naming
o Multilevel Indexed Schema

[Lab 15] Revision, Q&A
Week 16. Summary & Revision

[Lab 16] Revision, Q&A
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Week 7.

Week 8.

Week 9.

Week 10.

Week 11.

Week 12.

Week 13.

O O O O
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18.  #FH RHBSHEEE Textbook and Supplementary Readings

Operating System Concepts, 9th Edition, Abraham Siberschatz et. al.

Operating Systems Principles & Practice, 2nd Edition, Thomas Anderson et. al.

BB RGBT, HUBR D AR, SR8, eSS

W2 VPG ASSESSMENT
19.  PHERR VPG B 1) SEREBRSASE BT #iE
Type of Time % of final Penalty Notes
Assessment score
H & Attendance
WRHEIN
Class
Performance
N 10% Ten in-class quizzes
Quiz 10 kBl 5 5
{2 H Projects 36% Three projects
3 XIRFEITH
SEEFENE 20% Ten lab assignments, including
Assignments program and report.
10 RSB IRAENE, BFEFET IR

B 10% Closed book exam
Mid-Term Test1 MK
B, 2 10% Closed book exam
Mid-Term Test2 %K
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20. 1843773\ GRADING SYSTEM

MA. T=%&%F %M Letter Grading
OB. —&ig4r#l GEM/AERL) Pass/Fail Grading

A # REVIEW AND APPROVAL
21. AREREBESH U TRAENRRSHIGEDT

This Course has been approved by the following person or committee of authority




