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What is Operating System?

s Definition (from wikipedia.org)
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Operating system

From Wikipedia, the free encyclopedia

| An operating system (OS) is system software that manages computer hardware and software resourcels

and provides common services for computer programs.

Time-sharing operating syst¢ms schedule tasks fo} efficient use of the system and may also include

accounting software for cost allocation of processor time, mass storage, printing, and other resources.

For hardware functions such ds input and output and memory allocatioh, the operating system acts as

an intermediary between programs and the computer hardware,'l1?] although the application code is

usually executed directly by the hardware and frequently makes system calls to an OS function] or is

interrupted by it. Operating systems are found on many devices that contain a computer — from cellular

phones and video game consoles to web servers and supercomputers.

The dominant desktop operating system is Microsoft Windows with a market share of around 82.74%.
macOS by Apple Inc. is in second place (13.23%), and the varieties of Linux are collectively in third place
(1.57%).2! In the mobile (smartphone and tablet combined) sector, use in 2017 is up to 70% of Google's
Android and according to third quarter 2016 data, Android on smartphones is dominant with 87.5
percent and a growth rate 10.3 percent per year, followed by Apple's iOS with 12.1 percent and a per
year decrease in market share of 5.2 percent, while other operating systems amount to just 0.3
percent.®! Linux distributions are dominant in the server and supercomputing sectors. Other specialized

classes of operating systems, such as embedded and real-time systems, exist for many applications.
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Course Objectives

Understand the definition, role and goal of OS
v Resource manager, computing environments, ...

Know the existing operating systems
v UNIX, Windows, Apple OS X, Linux, Android, iOS, WebQOS, Mach, ...

Learn the internal structure of OS
v Process, Virtual memory, File system, Driver, Protocol, Interrupt, ...

Comprehend the policies and mechanisms used by OS
v CPU scheduling, Demand paging, LRU, inode, System call, ...

Grasp the idea of abstraction
v Information Hiding, lllusion, Interface, Layered architecture, ...

Demonstrate what we have learned
v Lab. project

I J. Choi, DKU



Traditional Textbook

s Three representative textbooks for operating system course

v Operating Systems Concepts (10t edition), by A. Silberschatz, P. Galvin
and G. Gagne

v Operating Systems: Internals and Design Principles (9t edition), by W.
Stalling

v Modern Operating Systems (5! edition), by A. Tanenbaum and H. Bos

Operating System OPERATING SYSTEMS

Internals and Design Principles

MODER
OPERATING
SYSTEMS

- ANDREW S. TANENBAUM HERBERT BOS
WILLIAM STALLINGS
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Textbook in this course

@ longmoo Chors Home Page x|+

s Remzi’'s OSTEP (OS Three Easy Pieces) cwmomun

v http://pages.cs.wisc.edu/~remzi/OSTEP/ e

5 - o Z°| R Z (Lecture Notes)
g Operating Systems: Three Easy X T= o INO:

LN 1: OS Introduction (OSTEP Chap.1~2)

LN 2: Process (OSTEP Chap.3~6)

LN 3: Scheduling (OSTEP Chap.7~11)

LN 4: Thread and Lock (OSTEP Chap.25~29)

LN §: Semaphore and Deadlock (OSTEP Chap.30~32)

LN 6: File system basic (OSTEP Chap.35~40)

LN 7: Advanced File system (OSTEP Chap.41~42)

LN 8: Memory Management (OSTEP Chap.12~17)

LN 9: Paging and Beyond Physical Memory (OSTEP Chap.18~22)

<« = & B pages.csawisc.edu/f~remzi/OSTEP/

Another way to help the book out: cite it! Here is the BiBTeX entry (seen below); you can also link to the site
on the market.

00000000

o
olo
3

Main textbook: Operating systems: Three Easy Pieces , by R. Arpaci-Dusseau and A. Arpaci-Dusseau.
o Zo| w2

Reference 1: Operating system concept (10th edition), by A. Silberschatz, P. B. Calvin and G. Gagne. Korean

Operating Systems: Three Easy Pieces
Remzi H. Arpaci-Dusseau and Andrea C. Arpaci-Dusseau

version
. o Reference 2: Operating Systems: internals and Design Principles (9th edition) , by W. Stalling. Korean version
Arpaci-Dusseau Books © Refeence 3 iodeun Coecaing Systems i i), by A Tanenbaum. Korean vession
A o Reference 4: , by R. Love. Korean versio
August, 2018 (Version 1.00)

And now, the free online form of the book, in chapter-by-chapter form (now with chapter numbers!):

Intro
Preface
T0OC

1 Dialogue

2 Introduction
code

INSTRUCTORS: If you are using these free chapters, please just link to them directly (instead of making a copy Iocally] we make little improvements
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Textbook In this course

s TOC (Table of Contents) of OSTEP
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I Virtualization 21
3 A Dialogue on Virtualization 23
4 The Abstraction: The Process 25
41 The Abstraction: A Process . . . . . . . . . .. oo oo 26
4.2 Process APL . . . . . . . . . . i i i e e e e e e e 27

4.3  Process Creation: A Little More Detail . . . . . . .. . ... 28
44 ProcessStates . . . . . . . . ..o i e e e 29
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Teaching Method

= Mainly Lecturing
v Discussion (Q&A) during the course is quite important
s Homework

v Reading assignment
= 2 or 3 times ‘ﬂ'

v Lab. Project (Programming or Analysis) |
= Lab1: scheduling )

= Lab2: concurrency
= Labad: file system

%
D

- r -

s Grading

v Exam(45%) + Lab. Project (35%) + Assignment/Discussion (10%) +
Attendance/Quiz/Discussion (10%)

v Absence more than 5 times or Mid or Final Exam. score below 20 or
No lab. Project =2 F

v Roughly, 20% students are expected to get the A grade.

J. Choi, DKU
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Discussion

* Any questions? Ask at "& 2| A A" or Send an email to me: choijm@dankook.ac.kr

J. Choi, DKU
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Quiz for 1th-Week 1st-Lesson

v 1. What are the difference between Operating Systems (e.g. MS
Windows or Linux) and Applications (e.g. MS Word or Chrome)?.
Explain the difference using the word “mode”.

v 2. Find out the philosopher who appears in Chapter 1, “A Dialog on
the Book”, of the OSTEP (our main text book).

v Due: until 6 PM Friday of this week (5", March)

* = m s @ :

it! Here is the BiBTeX entry (seen below); you can also link to the site of the best free operating systems book
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Reference

s Operating Systems Concepts
Chapter 1: Introduction

Chapter 2: Operating System Structure [

Chapter 3: Processes FE““TI z
Chapter 4: Threads SYSTEM
Chapter 5: Process Synchronization CBHBEPTS

Chapter 6: CPU Scheduling e
Chapter 7: Deadlocks e T
Chapter 8: Main Memory St
Chapter 9: Virtual Memory

Chapter 10: Mass-Storage Structure
Chapter 11: File System Interface
Chapter 12: File System Implementation
Chapter 13: 1/0O Systems

Chapter 14: Protection

Chapter 15: Security

Chapter 16: Virtual machine

Chapter 17: Distributed Systems
Chapter 18: The Linux System

Chapter 19: Windows 7

Chapter 20: Influential OSes

Appendix: Mach, BSD

I J. Choi, DKU
12

AN N NN N Y U U N N N U U N N N N D N NN



Reference

s Operating Systems: Internals and Design Principles

Chapter 1. Computer system overview
Chapter 2. Operating system overview
Chapter 3. Process description and control OPERATING
Chapter 4. Threads Y STEMS

Chapter 5. Concurrency: Mutual exclusion & synchror
Chapter 6. Concurrency: Deadlock & Starvation
Chapter 7. Memory management

Chapter 8. Virtual memory

Chapter 9. Uniprocessor scheduling

Chapter 10. Multiprocessor and RT scheduling
Chapter 11. I/O management and disk scheduling
Chapter 12. File management

Chapter 13. Embedded operating system

Chapter 14. Virtual machine

Chapter 15. Operating system security

Chapter 16. Distributed processing, Client/Server, and Cluster
Appendix and Online chapter
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Reference

s Modern Operating Systems

v

AN NN Y N N N N N W N N

Chapter 1. Introduction
Chapter 2. Process and Thread
Chapter 3. Memory Management

Chapter 4. File Systems | MODEﬁN
OPERATING

Chapter 5. Input/Output SYSTEM

Chapter 6. DeadIOCkS ANDREW 5. TANENBAUM | HERBERT BOS

‘P Pearson

Chapter 7. Virtualization and Cloud
Chapter 8. Multiple Processor Systems
Chapter 9. Security

Chapter 10. Case Study 1: UNIX, Linux, & Android
Chapter 11. Case Study 2: Windows 8

Chapter 13. Operating System Design

Chapter 14. Reading List and Bibliography

I J. Choi, DKU

14



