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o We are proud to announce that our Lab. (DKU Embedded Lah) have been selected as
the SW Starlab by IITP (2021~2028) : Link

+ Our paper 'Lodic' was accepted in the USENIX ATC, 2021: Link

» Qur paper 'Direct-Virtio' was accepted in the MDPI electonics, 2021: Link
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Course Information

Contents

» 20224 1817]: 2EHH (Operating System)
v 202249 1847): Cf&HH 15 P EHA (Advanced Operating System)
® Previous Lecture Information

2FHH (Operating System)

o 29 K& (Lecture Notes)
o LN 0; PPT for Course overview
o LN 1: 08 Introduction (OSTEP Chap.1~2)
o LN 2: Process (OSTEP Chap.3~6)
o LN 3: Scheduling (OSTEP Chap.7~11)
o LN 4 Thread and Lock (OSTEP Chap.25~29)
o LN 5: Semaphore and Deadlock (OSTEP Chap.30~32)
o LN 6: file system basic (OSTEP Chap.35~40)
o IN7: Advanced File system (OSTEP Chap.41-~44)
o LN 8 Memory Management (OSTEP Chap.12~17)
o LN 9: Paging and Beyond Physical Memory (OSTEP Chap.18~22)

+ Video clip
o You can access them via Dankook e-Campus

o 789 WA
o Main textbook: Operating systems: Three Fasy Pieces , by R. Arpaci-Dusseau and
A. Arpaci-Dusseau.

o Fo BN
o Reference 1; Operating system concept (I0th edition] , by A. Silberschatz, P B.
Calvin and G. Gagne. Korean version
o Reference 2: Operating Systems: Internals and Design Principles (3th edition) , by
W. Stalling. Korean version
o Reference 3: Madem Operating Systems (4th edition) , by A. Tanenbaum, Korean
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What is Operating System?

s Definition (from wikipedia.org)

o) — a >
[ Jongmoo Choi's Home = X / W Operating system - Wik X
< C ‘ @ OtHE  https//enwikipedia.org/wiki/Operating_system & {‘(‘

e

Cantents Operating system

Featured content

Current events From Wikipedia, the free encyclopedia

Random article

Donate to Wikipedia | An operating system (OS) is system software that manages computer hardware and software resourcqs Operating systems
Wikipedia store and provides common services for computer programs.

Interaction Time-sharing operating systems schedule tasks fof efficient use of the system and may also include

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

About Wikipedia For hardware functions such gs input and output and memory allocatiop, the operating system acts as i |
Cammunity portal an intermediary between programs and the computer hardware,[112! although the application code is PpIEEaE

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

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

Teols phones and video game consoles to web servers and supercomputers.

What links here The dominant desktop operating system is Microsoft Windows with a market share of around 82.74%.
Related changes macOS by Apple Inc. is in second place (13.23%), and the varieties of Linux are collectively in third place
Upload file (1.57%).5) In the mobile (smartphone and tablet combined) sector, use in 2017 is up to 70% of Google's

Spesisl pages Android! and according to third quarter 2016 data, Android on smartphones is dominant with 87.5
P t link ; .
srmaneman percent and a growth rate 10.3 percent per year, followed by Apple's iOS with 12.1 percent and a per

Page information
Wikidata item
Cite this page

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

i L3

Operating System

L

Hardware

Common features
Process management - Interrupts -
Memory management - File system ¢
Device drivers - Networking - Security - J/O

VAT %E

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

Print/export

Create a book Contents [hide]

Download as PDF 1 Types of operating systems
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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, WebOS, 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

MODERN
OPERATING
SYSTEMS

e ANDREW S. TANENBAUM | HERBERT BOS
WILLIAM STALLINGS

GLOBAL EDITION
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Textbook in this course

Jangmoo Choi's Home Page X 4
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» Remzi's OSTEP (OS Three Easy Pieces) |-

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

Contents

20223 15t71: @ HH Ml (Operating System)
= 20224 1SIZ]- DS O 3 P AHX

System)

= Previous Lecture Information

2HHN| A (Operating System)

-+ 22l A= (Lecture Notes)
LN 0:

°

@ Operating Systems: Three Easy X -+

“~ = 8 pages.cs.awiscedu/~remzi/OSTER/

-.os o) (OSTEP Cheaps. 1~2)
rocess (OSTEP Chap.3~6)

cheduling (OSTLP Chap.7~11)

hread and Lock (OSTEP Chap.25~29)

e systens basic (OSTIP Chag. 15~40)
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=
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LN 8: Memory Management (OS I £l Chap. 12

[

Another way to help the book out: cite it! Here is the BiBTeX eniry (seen below): you can also link to the sitg] - video e

on the market.

Operating Systems: Three Easy Pieces

Remzi H. Arpaci-Dusseau and Andrea C. Arpaci-Dusseau

Arpaci-Dusseau Books
August, 2018 Wersion 1.00)

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

Intro
Preface
T0C

1 Dialogue

2 Introduction
code

INSTRUCTORS: If you are using these f'ree chapters please just Imk to them |’:Ilre1::t|}.Ir (instead of making a copy Iocaliy} we make little improvements

L +1 Sl IR H i 2l

© You can access them via Dankook e-Campus

© Main o s 1

g

cmaphore and Deadlock (OSTEP Chap..

30--32)

dvanced File system (OSTEP Chap.A1~A4)

77

LN 9 Paging and Beyord Physical Memery (OSTEP Chap. 18~22)

v ifeces, by R Arpaci-Dusseau and

A Arpaci-Dusseau.
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Korean version
© Reference 2: O s internals and Design Principles (Ith edition) , by
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© Reference 3: Modem Operating Sustems (dth
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Textbook in this course

s TOC (Table of Contents) of OSTEP

CONTENTS

Homework (Simulation) . . . . . . . . . . . 0 o o0 o o0 0 e . - 35
5 Interlude: Process API 37
5.1 The fork() System Call . . . .. ... ... ........ 37
52 The wait () SystemCall .. . - . . oo con oome o oo o 39
CO ntenis 53 Finally, The exec () System Call . . . . . . . . . . . . ... 40
54 Why? Motivating The API. . . . . . . . .. .. ... ... 41
55 Process Control And Users . . . . . . . . . . . . . o ... 44
56 Elsetul Tools- = o wowime 2 seso s 2 2020 ot B BRI Liveins B 45
57 SUIIIATY e o wimns o sre s soosios o e % s W §e s e 45
To EVETYDI‘IE ______________________________ 11 Refereayoes 5 o 5o h Snll 4 55 2 o S 55 ¢ fu 5 55 8 sl 3 47
To BAUCAtOS: i © st & wiaies © TR © Saie @ B S waha @ neR o san v Homework (Code) . o covim o s monim w0 doe i misios w0 s 0 sisie 48
ToStudents . . . . . . . . . L L e e e e e e e e e e e e vi
Acknowledgments i o i @ 80 6 e B 8 wale @ R S e vii 6 Mechanism: Limited Direct Execution 49
Final Words . . . . . o X 6.1 Basic Technique: Limited Direct Execution . . . . . . . .. 49
Reforemices - . . o o0 o vome v 50 b e e B b el v EiE o e «i 6.2 Problem #1: Restricted Operations . . . . . . . . . . . . .. 50
6.3  Problem #2: Switching Between Processes . . . . . . . . . . 55
1 A Dialogue on the Book 1 6.4 Worried About Concurrency? . . . . . . . . . . ... ... 59
6.5 SOTINETY om0 sovern m siow de ssiesss o sjos 0 swens m spee G asen 60
2 Introduction to Operating Systems 3 Feferentes i s oo @ S = o5 @ D0 5 o % Sl 8 g Sresn s 62
21 Virtualizing The CPU . . . . o 0ot i it ii e oo e e 5 Homework (Measurement) . . . . . . . .. ... .. ... ... 63
22 "Virtnalizng NMemory . ¢ s o cwin @ sw @ sl @ a6 4 sl ¥
2.3 CONCUTTONCY - - -+ o o e ot o et e et e e e e e 8 7 Scheduling: Introduction 65
2.4 Persisterice - : - o noo oo oo e e e e e e e 11 7 Workload Assumptions . . . . . . . . .. L. 65
25 DesignGoals . . . ... e e e e 13 72  Scheduling Metrics . . . . . .. .. ... 66
2060 Somelstory « & viin @ v % caia @ B e @ R S s 14 7.3 FirstIn, First Out (FIFO) . . . . .. . ... ..o n 66
D7 SUMMAary . . . . .. .. 18 74 Shortest Job First (SJF} - . . -« -« i v i 2 ai w aia e o o a a 68
Referemces . . . o o oo oo oo oo e 19 7.5 Shortest Time-to-Completion First (STCF) . . . . . . . . .. 69
HOomeWork . . o o o oo oo o 20 7.6 A New Metric: ResponseTime . . . . . .. .. ... .... 70
7.7 Round Robin . . . . . . . . .« o 0 0 v v i i it e e e e e e 71
7.8 Ineorporatimg T/ & - oo v Sas = a2 S S e W SenE s 73
. . . 79 IO IR BT - vvs o e oo s Eie s s G Sfe i LDUMEE 74
1 Vichualization £ 700 Summary . . . ... o e e e e e e e e e e e e e e e e e e e 74
- s PeferetiCes oo o oaa s soms a ard o soms & krd o EieE A g5 w e A 75
3 A Dialogue on Virtualization 23 Hotewode (Gmukdiony, . . .. . .. - ~6
4 The Abstraction: The Process 25 § Scheduling:
ﬁ‘l? ;?;Cigsgg?tlon. APROCESS: 5 sowx & v i s @ wn s %3 The Multi-Level Feedback Queue 77
4.3 Process Creation: A Little MoreDetail . . . . . . . ... .. 28 g; XLFQ: Bagic Rales:. - oo v S RO ERMEE R ARAs RS ¥ 78
44 ProcessStates . . . . . . . . .. i i e e e e e e e e e e e e 29 y trempt#i= How Tf') C_ha.nge FHOEE o die & seard s 2 i
8.3 Attempt #2: The Priority Boost . . . . . . . . . ... . ... 83
4.5 Data SERUCHITES = cvsc @ i 5 wudis @ sl 8 G @ sl 5 s 31 F ty 5
46 P 33 854 Attempt #3: Better Accounting, . . . . . . . . . ... . ... 84
R-Eferences ¥ o owar o eeen woten momewRr ® oA W oTAw R MR R s 34 8.5 Tuning MLFQ And OtherlIssues . . . . . . . . . ... ... 84
"""""""""""""""" 8.6 MLFQ: Summary . . . . . v v v v v o v a vnvoe va e v . BB
PoferethiCes o o oara ow soms a ard o woms 8 krd o B A &5 w moeE a 87
xiii Homework (Simulation) . . . . . . . . . . . . . . .. ... ... 88
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Teaching Method

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

= Homework
v Reading assignment 5
= 2 or 3 times i am
v Lab. Project (Programming or Analysis) | o W
= Lab1: scheduling A
= Lab2: concurrency
= Lab3: file system

s Grading
v Exam(45%) + Lab. Project (35%) + Assignment/Discussion (10%) +
Attendance/Quiz/Discussion (10%) =» can be changed later
v Absence more than 5 times or Mid or Final Exam. score below 20 or

No lab. Project = F

v Roughly, 20% students are expected to get the A grade.
I
9
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Discussion

A\ gy )

<« Any questions? Ask at "= 2| A Al 2" or Send an email to me: choijm@dankook.ac.kr

J. Choi, DKU
10



Quiz for 1th-Week 1st-Lesson

E QUIZ

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. There is a Confucian philosopher, Xunzi, in Chapter 1, “A Dialog
on the Book”, of the OSTEP (our main text book). Explain what he
said.

v Due: until 6 PM Friday of this week (4th, March)

<« C (@ pagescawisceduf-Temsi/OSTER) * = 0 » @ :
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Application Software Operating System
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