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Textbooks

Wiley Loose-Leaf Print Edition

Operatmg System

(/\/ \/\ JL\)




Content

Chapter 1: Introduction

Chapter 2: Operating-System Structures
Chapter 3: Processes

Chapter 4: Threads & Concurrency
Chapter 5: CPU Scheduling

Chapter 6(w6): Synchronization Tools
Chapter 7(w6): Synchronization Examples
Chapter 8(w7): Deadlocks

Chapter 9(w8): Main Memory
Chapter 10(w9): Virtual Memory

Chapter 11(w10):
Chapter 12(w11):
Chapter 13(w12):
Chapter 14(w13):

Chapter 15(w13):
Chapter 16(w14):

Chapter 17(w15):

Mass-Storage Structure

|/O Systems

File-System Interface
File-System Implementation

File-System Internals
Security

Protection

Midterm aandazavusil

https://line.me/R/ti/g/xEk9qD0Zsk



Website

http://pioneer.netserv.chula.ac.th/~achatcha
https://cachelll.com

Courses

2301171 Introduction to Computer and Programming Techniques
2301232 Discrete Mathematics And Its Applications
2301263 Data Structures and Fundamental Algorithms
2301365 Algorithm Designs and Analysis

2301271 Programming Techniques

2301274 Computer Systems

2301370 Computer Network Programming

2301369 Data Communication I

2301371 Operating Systems

2301399 Project Proposal

2301466 Introduction to Mobile Computing

2301475 Logic and Functional Programming

2301490 Seminar

2301499 Senior Project

2301681 Design and Analysis of Algorithms

2301445 Quantum Computation
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Activities

H1:
H2:
#3:
H4.:
H5:

Labs

#1:
H2:
#3:
H4.:
#5:
H6:
H7:

Linux commands
Fork
Client/server
Error diffusion
Race condition

Introduction to AWS IAM

Build your VPC and Launch a Web Server
Introduction to Amazon EC2

Working with EBS

Building a database server

Scale and Load Balance Your Architecture
AWS Lambda



nadanau 7 dnldsEass VirtualBox
- Windows Linux Subsystem (WLS)

Vi rtu a I BOX - Virtual machines for Mac (UTM)

Linux Linux Windows
0OS1 0S2 0OS3 | Guest OS
f ¥ )
J \ 4 \ 4
VM1 VM2 VM3
) ¥ f
\ 4 \ 4 J
VirtualBox user user
(user program) program program

3 a 3

v v

operating system (Windows/Mac) Host OS

hardware




Leading Desktop Operating Systems «/ TRUELIST
Worldwide by Market Share

15.33% MacOS

e S ) Chrome OS

‘— 2 09 /0 Linux

Windows

Other



Top Linux Subcategories by Market Share / TRUELIST

33.9%

D|St ro Ubuntu
(Fuanang) ocei KGR -
cenos | 5.5

Red Hat \l 0.8%
Jos%

Gentoo

Fedora | 0.2%

SUSE 0.1%
Raspbian ‘ <0.1%
Scientific Linux | <0.1%

<0.1%

CloudLinux

= -

Turbolinux | <0.1%

<0.1%

Mandriva

Mageia | <0.1%
Trisquel | <0.1%

PCLinux0S | <0.1%

Asianux | <0.1%

Unknown 39.1%




Aangsu #1 Linux commands (dunuazauinan)

Quiz: process management

Show Linux distro (distributor, description, release, codename)
Show kernel version oy
Show kernel (file) and its size. dad
Show CPU information.
Run a process with lowest priority (least favorable).
Run a process (> 60 sec), pause, and resume.
Run a process (> 60 sec) in background, and terminate. —
Run three processes in background, and bring the second to the front.
Run three processes in background, and terminate the first.
Run two processes and connect them using a pipe.

i WAnda cat uax grep e print e /etc/passwd Tnansesianzussiafinadn home

Show uptime (elapsed time since booting).

s process Tagldlainga
a41 sleep

—

o m -

howtogeek@ubuntu: ~
howtogeek@ubuntu:~$ ||

Terminal |



Quiz: memory management

Show memory information.
Show amount of free and used memory in the system.

Quiz: Storage management

Create a file, rename, and delete.

Create a folder, rename, and delete.

Create a file and change permission so that only the owner can read.
Create a file and change both owner and group to "root".

Create a folder and a symbolic link to the folder.

Show disk space usage in human-readable format.
Show file space (size) usage of /usr/share/dict/american-english in human-

readable format. dliflldusasinss package e wamerican rau
Check and repair file system on harddisk.
Search for a given filename.



Quiz: User management

Change password.

Show on-line users.

Show current users on the system and what they are doing.
Enable administrator (root or superuser) account.

Add a new user and remove.

Quiz: Network management

Remote login to Linux (14ads ssh vieldtsunsufid GUI wiu PUTTY).
Transfer a file to Linux (1dr1ds ftp wsaldlsunsan® GUI wiu FileZilla).

Show IP address of your computer.

Show IP address of google.com.

Show MAC address of your computer.

Show connection speed to google.com.

Download a file (https://cache111l.com/test.zip) at 3.00AM tomorrow.



L] - 1 - 1
@-! csti@learningportal: ~

csti@learningportal:~$ ftp -p ftp.broadinstitute.org

Connected to ftpOl.broadinstitute.org.

220 FTP Server ready.

Name (ftp.broadinstitute.org:csti): gsapubftp—-anonymous

331 Anonymous login ok, send your complete email address as your password
Password:

230 Anonymous access granted, restrictions apply

Remote system type is UNIX.

Using binary mode to transfer files.

ftp> cd bundle

250 CWD command successful

ftp> cd hg38

250 CWD command successful

ftp> bi

200 Type set to I

ftp> prompt

Interactive mode off.

ftp> get Homo sapiens assembly38.dict

local: Homo sapiens assembly38.dict remote: Homo sapiens assembly38.dict
227 Entering Passive Mode (69,173,70,223,253,106) .

150 Opening BINARY mode data connection for Homo sapiens assembly38.dict (581712 bytes)
226 Transfer complete

581712 bytes received in 1.33 secs (427.9105 kB/s)

ftp> bye

221 Goodbye.

csti@learningportal:~$% I



Quiz: Utility (1)

Show the manual page of "man" command.

Show only the first 10 lines of /etc/passwd.

Show only the last 10 lines of /etc/passwd.

Show the first page of /usr/share/dict/american-english and scroll to the next.

Show only the line containing "sys" in /etc/passwd.

Show only the line ending with "land" in /usr/share/dict/american-english.

Count the number of lines in /usr/share/dict/american-english.

Open /usr/share/dict/american-english in a text editor, and search for
"microcomputer”.

Make a text file, put your firstname, save and display each character
sequentially in hex.

Make a text file, put your firstname, encrypt with password protection.

Write a hello-world program in C, compile, and execute.

Run a process that will continue after logout.

Shutdown in the next 10 minutes.

Cancel the shutdown.



Quiz: Utility (2)

Make a folder with a file inside and compress it to "foldername.tar.gz".
Calculate the checksum of foldername.tar.gz.

Make a folder with a file inside and compress it to "foldername.zip".
Calculate the checksum of foldername.zip.

Create two files, concatenate them together using "cat" ">" and ">>",
Split /usr/share/dict/american-english into 10 files (x00, x01, x02, ..., x09).
Show only the first column in /etc/passwd.
Show printer queue.

Show current date & time.

Show calendar.



Introduction

User User User User
program program program program

Manage resources
Provide services

Operating System

1/O

CPU Memory Storage devices
etc.




Introduction

Types of operating systems

No operating systems
Batch processing
Single-tasking
Multi-tasking
Time-sharing

nhWNPE

Operating systems on PCs

DOS

Windows 3.11

Windows 95, 98, ME, XP, Vista, 7, 8, 10
Unix, Linux (GNU — GNU is Not Unix)

PWNE



No operating systems

Connect the robot to PC.
Load a program into robot’s memory.

Set program counter (PC) to start address
Execute the program.
Halt.

nmhwhe

wzadldlidde g iy 73 gidu
N1UTUATNNNIULN LS NS HLA R
luanslusnasn OS




Batch processing

A job

1.
2.

input (storage)
job control (a file)
- commands
- output (storage, printer)

operating system
(job queue)

Hardware
CPU
Memory
Storage
Printer




Cooperative multi-tasking

CPU I . I . I Single-tasking

» Time

| idle

'

I Multi-tasking

idle

idle

Advantage: reduce 1/0 waiting.

Disadvantage: a long execution can
block other processes.

idle




Preemptive multi-tasking
(time sharing)

3 jobs (assume no 1/O wait) are submitted almost at the same time
(first-come, first-serve).

» Time
e I T TR TSR
slice

Advantage: quick response for all users/processes.

IR
p
This can be done by timer interrupt. O Q




1. OS #s timer interrupt
waangzinalinn P1

2. 1An timer interrupt
OS &in CPU nauldau

3. OS s timer interrupt
waangzinalini P2

CPU sasiansauasniilu timer interrupt
Wwaauauu OS 9wy time sharing



DOS

* single-user, single-task (no multi-tasking)
 only text mode, no GUI

Microsoft(R) Windows DOS
(C)Copyright Microsoft Corp 1990-2001.

C:%>mem
655360 bytes total conuventional memory
655360 bytes available to MS-DOS

578352 largest executable program size

5194304 bytes total EMS memory
4194304 bytes free EMS memory

19922944 bytes total contiguous extended memory
® bytes available contiguous extended memory

15580160 bytes available XMS memory
M5-D0S resident in High Memory Area




Windows 3.0, 3.1, 3.11

 Graphical user interface (GUI)
* Cooperative multi-tasking

=[Cloc]= [~

Settings

Program Manager

File

Options Window Help

| |C: 477ME free, 496ME total

|T|:|tal |

.-"rrr I-”"'.- -
: o = Main [
: 2 = s
Al B o
RO File Manager Control Panel  Prnt Manager  ClipBook MS-005
: : Wigmer Prampt
s, m S
Windows FIF Editor Read Me
Setup
=|File Manager - [CAWINDOWS{*[~ [~
=| File Disk Tree VYiew Game Help
Options Tools Window Help Svs Svs b
i 3 ames Startlp Applic3 - -
| = |E| g0 R
(== =
s e [ applicat.grp
£ ald_do Clsystem arcade.bmp
= windod— |0 default. pif argyle.brp
T - D ACCEEIONgIp D awcaz.dl
+
[ [ + [ +

Windows 3.1 uses cooperative
multitasking - meaning that
each application that is in the
process of running is instructed
to periodically check a message
gueue to find out if any other
application is asking for use of
the CPU and, if so, to yield
control to that application.
However, many Windows 3.1
applications would check the
message gueue only
infrequently, or not at all, and
monopolize control of the CPU
for as much time as they

required. A preemptive
multitasking system like
1Windows 95 will take CPU

control away from a running
application and distribute it to
those that have a higher

priority based on the system's
needs.



Windows 95

* preemptive multi-tasking (time sharing)

i0S wasfuusn - feldidu time-sharing wasazugaian waadullld web browser

ty Computer
H My Computer

File Edit “iew Help

= = & g

3% Floppy [&:] Pcdisk [C:]  Control Panel Printers

[k

.

FRecycle Bin

rograms

W Dlocuments k

Lo
(@)
0
g
=
E

e 7-594M




Linux

* GUI is optional.
* preemptive multi-tasking (time sharing)

s

Home

{ry mf
® KRec (Recording Tool)
<| Zapping
2] Kontact (Personal Information Manager)

& Appearance
™ Background

N

havi
File Qobans Help > Behavior l
| & Colors
[V)
M eoo The DHCP wizard will help you % Eoais Fard wil help
= v configuring the DHCP services [ Icons w client in
‘!— Hardware *E2 of your server & Launch Feedback
5 Muttiple Desktops
¥ ~ Amusement * Foints 3 & Panels
> Muttimedia * K3/ Applications » & The DNS wazard will help you g oo e Ton ¥ help you
o Office » the DNS services of P Server for

5 'Boot and intt ’ A= S
< & Style
=4 OpenOfiice.org 4 g Documentation * . Hardware ’ 4 System Notifications

-, Sefings > e
; . ¢ fidden 2 X o Accessibilty  » § Taskbar
: ”svnm y ) Mubimedia * & Networking » © Componems:.. » 4 Theme Manages will help
Al 'S lmm £ 5
2T S X e ¥ @ Other ¥ nformation » ~7 Window Behavior Jrogt Mail .
Find (BK v 9 Packaging L) _% Window Decorations 4
' Files
J & Terminals ¥ ¥ Conrol Center @ Nework s 1
ol & Home (Personal Files) M Mandrake Control Center & Peripherals 3 The Samba help
D Home (Personal Files) = Conﬂguﬂlion e oy configuring v {ELEIR < to
4 Ko | G configuring & .PowerCantrol  » behave as a file TG0t se|
naesIor | % PIOXY SeIViis Secyrity > eae  for workstations run non
“\ Konsole i’f Linux systems N
& Sound » y
of 80 a 4 The T & System »
-, Preferences » D <ot m{':;_ 4 WebBrowsing  » “~.  The Web wizard will hse;p you
T, | Recent Documents * \‘y synchronized With n extermar U (0""9"‘“::“;’:’* Web:Serverior
& Run Command... time server YERER
) Lock Screen - !
) Logout “pixelid”... -z — T rsh

T (O mEe 0o RGN
e | ed @Y 11/0403

Py LNt 5@ )@oX i

& gkrelim X Mandrake Control Center 9.1 (i Noatun




Process & Thread

A process is a program loaded and being executed on computer.

A thread is a light-weight process.
(wwdiaus main function uana g au)
free memory

process B

G @ @ i
kernel

No memory protections among threads under the same process.
A program can produce multiple processes.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

