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What is an operating
systeme

= An operating system (OS) is
that manages .
and resources and Application

provides
common for

Operating system

= Wikipedia, [Online]. Available:

Hardware



https://en.wikipedia.org/wiki/System_software
https://en.wikipedia.org/wiki/Computer_hardware
https://en.wikipedia.org/wiki/Computer_software
https://en.wikipedia.org/wiki/Daemon_(computing)
https://en.wikipedia.org/wiki/Computer_program
https://en.wikipedia.org/wiki/Operating_system

Common Features

@ o —

Process Interrupt Memory File System
Management Management

] % > e

Device Drivers Networking Security /O




Process
Management

Process ~= part of Program

OS allocates resources (e.g.,
memory, confrol input/output
data) for each process

Multiple programs can run at
the same fime. This is managed
by OS.




Task: 10 Minutes

Explain the steps how to list all programs running in the
memory on your PC/laptop/smartphone.

Steps:
1.

B C- R




Inferrupf

= An interrupt is a signal to the emitted

by or indicating an event that
needs immediate attention

= For example:

= pressing a key on the

= moving the

= These triggers hardware interrupts that cause the
processor to read the keystroke or mouse position.



https://en.wikipedia.org/wiki/Central_processing_unit
https://en.wikipedia.org/wiki/Computer_hardware
https://en.wikipedia.org/wiki/Software
https://en.wikipedia.org/wiki/Keyboard_(computing)
https://en.wikipedia.org/wiki/Mouse_(computing)

Press Ctrl + Alf + Delete

= This command shortcut is an example
of an interrupte

= What happens?




Lock

Switch user

sign out

Change a password

Task Manager

Cancel



Memory Management

Reuse memory
Clear memory when no longer
needed.

Allocate memory
for program

Graphic
application
program requires

Large memory is
good for multiple

PU to pr gle rogram [
process a programs running more memory
run program at the same times. space




Task (5-minute)

What is the difference between memory (RAM) and
Storage Unitse




File
System

File system controls how data
is stored and refrieved.

Without a file system, information
placed in a storage medium would be
one large body of data.

It has no way how to tell where the
information starts and stops on the
storage.



https://en.wikipedia.org/wiki/Computer_data_storage
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http://ehandns.blogspot.com/2016/06/file-systems.html

Task: 10 Minutes

» Give the name of the file system.

Operating System File system

EROFS
Ubuntu NTFS, exi3, ext4, and others

Microsoft Windows
MacQOS
Android

= What is the file system on a flash drive?



https://www.huaweicentral.com/hongmeng-heres-everything-you-need-to-know-about-huaweis-operating-system/

Device Drivers

= Device driversis a
that operates or
controls a particular type of
device that is attached to a
computer.

Applications & User g

Device Drivers

s gingh

T g g

Have you ever installed printer drivere


https://en.wikipedia.org/wiki/Computer_program

Networking

= Networking is a module that
support to share resources
and provide data exchange
with the other computers
using connections between
devices.

Networking Interfaces:
=  WiFi

= Bluetooth

= Ethernet

= NFC

» FfcC.


https://images.app.goo.gl/5xnANaFshvsAhBzT9

. How can we check
Task: FIna whether your computer is
a solution connected to the

(5 Mins) Internete



Security s —

@ Windows Firewall has blocked some features of this app

Windows Firewall has blocked some features of Google Chrome on all public and private

networks,
G Name:
Publisher: Google Inc.
Path: Ct\program files (x86)\google\chrome\application

= All OS support personal \erome exe
. Allow Google Chrome to communicate on these netwarks:
fl reWO | | TO Private networks, such as my home ar work network
C O n TrO |S Tro fﬁ C TO []Public netwarks, such as those in airports and coffee shops (not recommended

because these networks often have little or no security)
and from a computer.

= With a good policy, you can
use a firewall to prevent
O 'I"I'O C ks . ;MF:C:?E"\II:EFJ\'EO"\I":;l.hES blocked some features of gBittorrent - A Bittorrent Client on all public and

@ Windows Firewall has blocked some features of this app

5 Name: faBittorrent - A Bittorrent Client]
"L Publisher: The gBittorrent Project
Path: C:\program files\gbittorrent!gbittorrent.exe

Allow gBittorrent - A Bittorrent Client to communicate on these networks:
Private networks, such as my home or work network

[C]Public networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

Withat ara the ricke nf allnwina an ann thraonh s firewsll?



https://en.wikipedia.org/wiki/Computer_network

Operating System controls
input/output devices. It uses

@ drivers to connect,
read/write data from/to
device.

I/O devices are the pieces

:ﬁ of used by a human (or
other systems) to
-’j communicate with a

computer




Task: Find

Solutions
(15 mins)

The operating
system hang

You want to run
several operating
systems on the
same PC/laptop



Windows Server

Ubuntu Server
FreeBSD Server
Debian Server
CentOS
RedHat

Etc.

Network
Operating
Systems






Group Presentation

» Check attendance for all feam members before the
presentation

= Say who you are (your name is ok) before speaking




Group Presentation

» ReturnOfTheKing: macOS

= |nformationAge: macOS Big Sur focusing on what is
new and different from previous macOS

= Storm: Windows

= HopeStar: Android

= ABC: FreeBSD

= Boom: Raspberry Pl OS

= Flowers: HarmonyOS/HongmengOS
= /BC: Fedora




Reminder

= Proposal is due on July 10™, the end of the day

= At most one page, containing: the topic name, your
plan/timeline for finishing this project

= One person per team submits the proposal

= Submission via PSU LMS under “Final Project” /
“Proposal”

= No class on July, 7




Update: Course Evaluation

Before After
» Midterm 25% = Midterm 20%
= Final 20% » Final 15%
» Attendances 10% » Attendances 10%
» Homework 20% » Homework 20%
= Final Project 25% = Final Project 25%

» Quiz 10%




Quiz

» 2 quizzes for the entire course
» | quiz before the midterm (5%)

» | quiz before the final (5%)

» Take-home quiz using PSU LMS
» | have added all students to PSU LMS

= Let me know ASAP if you cannot access PSU LMS




Survey Results

= Only 21 out of 47 students have laptops/computers.
» Question: Do we need computers in this coursee

= Not required but might be good to have when taking
an exam/quiz




® <1Mbps
@® 1-10Mbps

Infernet Speed ® 10.50Mbps

® >50Mbps

Download Upload

Feel free to interrupt me if you experience internet/connection issues.

\\




Which topics of information technology would you like to learn from this course?

46 responses

Big Data 28 (60.9%)
Machine Learning / Al 30 (65.2%)
Cloud Computing 15 (32.6%)
Blockchain 11 (23.9%)
Crypto/Digital Currency 12 (26.1%)

Security and Privacy 19 (41.3%)
Workplace Transformation 16 (34.8%)
maya 1(2.2%)



Software
Applications



Type of

NelizWel(=
(Based on
how It can

be
obtained)

Custom Software

*The software is designed and written specifically
for a company.

Proprietary/Commercial Software

e Software is protected by copyright.
*We pay to get software license.

Public-Domain Software

*Has no legal or copyright.

Pirated Software

* |t is software obtained illegally, such as
downloaded from the Internet (underground
website)




Type of Software License

il

Site license

Concurrent-use license

Multiple-user license

Single-user license

Allows the software to be used on
all computers at a specific location

Allows a certain number of copies
of the software to be used at the
same fime.

Specifies the number of people
who may use the software.



Best value: up to 6 people on PC or
Mac

Microsoft 365
Family

(formerly Office 365 Home)

$99.99

/ year

Up to 6 people

Microsoft 365

Personal
(formerly Office 365 Personal)

$69.99

/ year

1 person


https://www.microsoft.com/en-us/microsoft-365/compare-all-microsoft-365-products




Advanced
Topic

Scheduling




Multi-task: Single-Core

= OS chooses which task (program) to run at a given
time and when another waiting task gets a turn.

{ Word W I E-mail 1 I e 1 [ Antivirus 1
Processor Browser

2 2 2 2

- : : :

~ ~ NS N
{ ~Operating System ]

-

LCPU Corg J



https://www.ni.com/en-th/support/documentation/supplemental/07/differences-between-multithreading-and-multitasking-for-programm.html

Multi-task: Multicore

= Number of programs being executed at a single time
= number of cores

» (OS chooses which ftask to run

[ otk w [ E-mail 1 [ Web ] ( Antivirus 1
Processor Browser

2 2 2 2
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How to choose which
orogram to rune

It is called a “scheduling problem”. Use policies to solve
this problem.

Policies:
= First come, first served

= Priority based
= Round-robin
» [Fi{C.



https://en.wikipedia.org/wiki/Scheduling_(computing)

Example

You click 3 programs in the following order: Firefox,
Spotify, and VPN client.

Assuming VPN client has the highest priority, Firefox has
medium priority and Spotify has the lowest priority.

Which program will show up firste

= First come, first served policy: Firefox will start first;
Spotify will be second and VPN client will be last.

= Priority-based: VPN client -> Firefox -> Spofify




Scheduling in Windows

= Priority-based

» |ets say you want to improve Chrome's performance,
how would you change its priority¢

ANl ' W W F I aWa'l In er
1 Task Manager - = X
File Options View
Processes Performance App history Startup Users Details  Services
Mame PID Status User name CPU  Memory (a.. UAC virtualizat.., *
[#5] AMDRSServ.exe 9460 Running Oak 00 88K Disabled
[ ApplicationFrameHo... 3832 Running Oak 00 12,376 K Disabled
[=] AppVShMotify.exe 7476 Running SYSTEM 00 134K MNotallowed
[5=] AppVShNetify.exe 4276 Running Oak o0 1,532K Disabled hrome to rL
Oarmsve.exe 2324 Running SYSTEM 00 2712K Mot allowed
[ atiecho.exe 6500 Running SYSTEM 00 2,572 K Mot allowed
[ atiesnoc.exe 2084 Running SYSTEM 00 1,164 K Mot allowed
[#=] browser_broker.exe 9312 Running Oak 00 1,252 K Disabled
€ chrome.exe 19272 Running Diale 00 /s A2 Disabled
€@ chrome.exe 17712 Running End task Disabled
€ chromeexe 17680  Running . Disabled
G chrome.exe 5248 Running PI’OVlde feeclba(:k Disabled
€ chrome.exe 10600  Running End process tree Disabled
G chrome.exe 18148 Running T .
€ chrome.exe 19540 Running Set p"O"ty ’ Realtime
€ chromeexe 16792 Running Set aff|n|‘ty H|gh
€ chromeexe 1564 Running . . AbOVe normal
€ chromeexe 3160 Running Analyze wait chain
H - . - L]
g chrome.exe 5760 Running UAC virtualization Normal
chrome.exe 19376 Running . Below normal
€ chrome.exe 13012 Running Create dump file
hrome. 12332 Runni ) . Low
@ chrome exe Sk Open file location
(~) Fewer details Search online Endtask | |*
| | \ Properties
Go to service(s)



https://www.microsoftpressstore.com/articles/article.aspx?p=2233328&seqNum=7

