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Operating System Fundamentals

» Differencesbetween:

» Operafing system

» Application

» Driver



Brief History of OSs

» Pre-OS

» The Early OSs

» Standardization

» Modern OSs




Basic OS Definitions

Kernel

Version

Source

Shell

Graphical User Interface (GUI)
Cooperative multitasking
Preemptive mulfitasking
Multithreading

32-bit vs. 64-bit
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Compatibility

» Hardware compatibility

» 32-bit vs. 64-bit

» Software compatibility




Core OS

functions

Coordinating users and
hardware

Provide environment for
software to function

Provide structure for
data management

Monitor system health
and functionality



Types of Operating Systems

» Workstation
» Linux
» Mac OS
» Windows
» Chrome OS
» Server
» Linux-based
» Mac-based
» Windows-based

» Mobile

» Apple iOS

» Android

» Windows Mobile
» Virtual

» Embedded



Developedin 1991

Open source

Many versions

Uncommon for workstations

Very popular for servers




Apple

Intfroduced in 1984 by Apple
» “System Software”
First common GUI

Current version is macQOS, which
followed OS X

» Version names based on big
cats or now California locations

Proprietary to Mac computers
Loyal users

Considered the best for graphics
programs



BR Windows

» Launched by Microsoftin 1985

» Mostwidely-usedworkstation
OS in the world

» Closedsource



Google launchedin 2011
Installed on Chromebooks
Designedto be lightweight

» Based on the Chrome browser

» Very little local storage — uses
the cloud

Versionsupdated
automatically



Apple 10S

» Launchedin 2007 with the first
iPhone

I O S » Proprietary to Apple devices
» iPad, iPhone, iPod

» Very popular




Android

» Launched by Googlein 2008

» Not open source, but cross-
platform; supported by many
hardware vendors

» Biggest OSinstallbase in the
world

CND=X0ID




Windows Mobile

Developed by Microsoft

» Currentlook/feellaunchedin
2010

QG Vﬁ?ldgvsblle » Look and feelsimilarto

Windows on a workstation
Not very popular

» Microsoftstopped developing
itin2017




Multiple OSs running concurrently on one physical
computer

» Virtualization

Virtual machine (VM)
Criticalfor cloud computing
Hypervisorenables virfualization

» Type 1 - bare-metal hypervisor

» Type 2sits on an existing OS



Embedded OSs

Designed to be small and efficient

» Often responsible for a single
task

Firmware is an example

Used in very smalldevices such as
wristwatches and children’s toys

Typically not upgradeable



Operating Systems




Things Operating Systems Manage

Useraccounts

Access conftrol

Applications

Processes

Services

Devices

Disk space

Memory

Files, folders, and permissions
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Givesuser access to the
computer

Determines which

resources the user can
access, and what the
user can do with them

Administrator, User,
Guest

(] User Account Control

changes to this computer?

Program name:  Networks

L %
~ Verified publisher: Microsoft Windows
File origin: Hard drive on this computer

To continue, type an administrator password, and then click Yes.

Do you want to allow the following program to make

‘ User name

I | ‘ Password

Domain: HOVDENOCIL

Microsoft account
. Sign in with a different account

(%) Show details




Access Control

» Securityin place to control
system configuration changes

» Microsoftimplementsit with
User Account Control (UAC)




Application Management

B Control Panel = ||8]|X

u

» Windows Registry Do - € - [F| Psewr [yross | B3 B X 9| -

Address G Control Panel vl =

2 & £ D w 9 P & v @

Accessibility AddHardware ~ Addor Administrative  Automatic DateandTime  Display  Folder Options Fon
Options Remov... Tools Updates

» Compartmentalized

. . e =Y & &, < IS N ) 6
InSTO”OTIOH Ond eOSy Gz-nt In:eig In‘t;}it :va K:\-ird i‘% hgm Moﬁ NS:« Netw;ietup
uninstallation

@

Controllers Options Options Settings Connections Wizard

B b % Q@ @ 2 2 ©

NVIDIA PandaCloud Phoneand Power Options Printers and QuickTime  Regional and Scannersand  Scheduled Security
Control Panel  Antivirus Modem ... Faxes Language ...  Cameras Tasks Center

. AR 9 @ 9 R £ v B @
> WlndoWS Uses Prog rO ms Software  Sound Effect Sounds and Speech System Taskbar and User Accounts V.92 features  Windows Windows

Explorers Manager  Audio Devices Start Menu settings CardSpace Firewall
and Featuresin Control )
Panel .o




Process Management

» Everytaskon a
computeris runas a |

= 28%

Applicazioni (1)

{5 Gestione attivit Moltobasso  Molto basso

Processi in background (48)

[ AMD External Events Client Mo.. Molto basso Molto basso

[ AMD External Events Service Mo... Molto basso Molto basso

| f -I- h h [E] Antimalware Service Executable Molto basso Molto basso

> € Process Nangs A —
e Applicazione sottosistema spoo... Molto basso Molto basso

(freezes), user can stop e

. . B Caricatore CTF % Molto basso Molto basso

(or kill) it O

[ COM Surrogate % Moktobasso  Molto basso
[ Component Package Support S... Molto basso Molto basso
i ge Supp

&7 Cortana (3) Molto basso  Molto basso

Meno dettagli Termina attivita

» Windows Task Manager

B @ s © M cetonne




Service Management

» Servicesextend computer
functionality, such as by
managing print requests

» Can start automatically at
startup, or need to be
manually started

» Servicesmanagement
consolein Windows used to
start, stop, and configure




Device Management

e

Device Manager

File

Action  View Help

e DB HEI® E&ES

4 = hpaud1230bc8

» & Audieinputs and outputs
1% Computer

—a Disk drives

& Display adapters

<43 DVD/CD-ROM drives

L’Pﬁ Human Interface Devices

g IDEATA/ATAPI controllers
2 Keyboards

B Monitors
uF Network adapters

[ -

ﬂ Mice and other pointing devices

& Hyper-V Virtual Ethemnet Adapter £2

;E Intel(R) 8257SLM Gigabi

Network Connection|

¥ Microsoft Kemel Debug
F Ports (COM & LPT)
[;é Print queues
D Processors
¥ Security devices
Sensors

4% Sound, video and game co

Update Driver Software...
Disable
Uninstall

Scan for hardware changes

Properties

- & Storage controllers
> (M System devices

3 E Universal Serial Bus controllers

Manage hardware devices,
includinginstalling and
updating drivers

Device Managerin Windows



Disk Management

» Manages hard drives, optical
drives, other storage media

» Creating and deletfing
= partitions

» Formatting partitions

aaaaaaa
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» Windows uses Disk
Managementconsole



Memory Management

» OS manages physicalmemory

» Virtualmemory (hard drive space) used as a
backup

» Swap file or page fie

» Virtual memory manager



Managing Folders and Files

STSeenms
€ + 1 * > Quickaccess >
v o Quick access » Frequent folders (6) .
§ Oownlosds ¢ I » Filesystems manage:
% Documents 4 This P
= Pictures ¢ $. » Disk space and file access
Work 4 Pictures . . .
B) Music v QR TP » Fle names and directories
o Documents <’ (fO|deI’S)
Music
o ..,n » Fie metadata
B This PC
o Network - Recent files (20) > Secun’ry
o= Gift ideas for Stan!
@  Houseprojects




Common File Systems

> FAT

» NTFS

» HFS

» Ext4



Navigating a File System

» Search, sort, and display files

» |dentifyfile and foldersize

» Understand file and folder permissions

» Read-only versus modifiable files



Manipulating Files

Open
Edit
Save
Move
Copy
Cut
Paste
Delete
Rename
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Programs and Shorfcuts

» How fo execute a program

» Differencesbetween shortcuts and applications



Chapter

Operating
Systems

» Manage applications and
software

>
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Interface between
applications and
hardware

Disk management

Process management/
scheduling

» Killprocess/end task
Applicationmanagement
Memory management
Device management
Access control/ protection
Types of OS

» Mobile Device OS

» Workstation OS

» ServerOS

» Embedded OS

» Firmware

» Hypervisor (Type 1)

Compare and contrast components of an operating

system

> File systems and feat ures

>

File systems
» NTFS
» FAT32
» HFS
» Ext4
Feat ures

» Compression
» Encryption
» Pemmissions
» Joumdling
» Limitations
» Namingrules
File management
»  Folders/direct ories
» File types and extensions
» Pemmissions
Services
Processes
Drivers
U tilities
» Taskscheduling
Interfaces
» Console/commandline

» GUI
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