Operating Systems



System Software

» System software consists of the
programs that control or maintain the
operations of the computer and its
devices.

* It serves as the interface between the
user, the application software, and the
computer’s hardware.

* Two types: the operating system, and
utility programs.



Operating Systems

* An Operating system (OS) is a set of
programs containing instructions that work
together to coordinate all the activities
among computer hardware resources.

 Activities such as: starting and shutting down
a computer, providing a user interface,
managing programs, managing memorty,
coordinating tasks, configuring devices,
establishing an Internet connection,
monitoring performance, file management,
and self-updating.
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Operating Systems

* They can be run from optical discs and
flash memory, but are mainly installed on
the computer’s hard disk.

* On mobile devices, the OS is usually
stored on a ROM chip.



Operating Systems

* Different sizes of computers use different
operating systems.

> Mainframe computers do not rune the same
OS as personal computers.

* Even personal computers may run
different operating systems.

e Some can run multiple operating systems.



Operating Systems

* The operating system that a computer
uses is sometimes called the platform.

* When you purchase or download
software, the system requirements will
identify the required platform to run the
software.

* A cross-platform program is one that runs
the same on multiple operating systems.



Operating System Functions

* Despite the size of the computer, most
operating systems provide common
functions automatically, without requiring
any instruction from a user.



Starting and Shutting Down a

Computer

* The process of starting or restarting a
computer is called booting.

* A cold boot is turning on a computer
that has been powered off completely.

* A warm boot is the process of using the
operating system to restart a computer.

* Warm booting will properly shut down
any programs properly, but it will NOT
save your work.



Starting and Shutting Down a
Computer

* In Windows, a warm boot is performed
by clicking the Start button on the
taskbar, clicking the lock button arrow,
and clicking Restart.
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Starting and Shutting Down a

Computer

e The kernel is the core of an operating
system that manages memory and
devices, maintains the computer’s clock,
starts programs, and assigns the
computer’s resources.

e [t is memory resident, which means it
remains in memory while the computer is
running.



Starting and Shutting Down a

Computer

* The BIOS (basic input/output system) is
firmware that contains the computer’s
startup instructions.

* |t executes a series of tests called power-on
self test (POST) to check the various system
components, such as buses, system clock,
adapter cards,and RAM chips.

o After a successful POST, BIOS searches for
specific operating system files called system
files.



Starting and Shutting Down a
Computer

How a PC Boots

Step 1 ‘ﬁ\_

The power supply
sends a signal to the
components in the 3 J
system unit. ””“[
_Stepd
Step 2 The results of the POST
The processor finds the ROM are compared with data
chip(s) that contains the BIOS 2] ina CMOS chip.
(basic input/output system). =
Step 3
The BIOS performs the POST
(power-on self test), which checks Step 5
components, such as the mouse, The BIOS may look for
keyboard, and adapter cards. the system files on a
USB flash drive or on
an optical disc drive or
may look directly on
drive C (hard disk).

Step 7 The system files and the kernel
The operating system loads configuration  Of the operating system load
information, may request user information,  into memory (RAM) from
starts several background processes, and  storage (i.e, hard disk).

zdisplaysme desktop on the screen.
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Boot Disk

* A boot drive is the drive from which
your personal computer boots (starts).

e In most cases, it is the C drive.

* A boot disk or recovery disk contains
a few system files that will start the
computer if the boot drive is damaged.

* When you purchase a computer, a boot
disk is usually included in the form of an
optical disc.



Shut Down Options

* Powering off the computer will properly
close any processes and remove power from
the system unit.

 Sleep mode saves any open documents and
programs to RAM, turns off all unneeded
functions, and places the computer in a low-
power state.

» Hibernate, by contrast, saves any open
documents and programs to a hard disk
before removing power from the computer.



Providing a User Interface

* A user interface controls how you
enter data and instructions and how
information is displayed on the screen.

* Two types are graphical and command-
line.



Graphical User Interface

* With a graphical user interface (GUI), you
interact with menus and visual images
such as buttons and other graphical
objects to issue commands.

* Windows, for example, offers a GUI.
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Command-Line Interface

* In a command-line interface, a user types
commands or presses special keys on the
keyboard to enter data and instructions.

* They give users more control to manage
detailed settings, but can be difficult to
use because they require exact spelling,
grammar, and, punctuation.



Command-Line Interface

command entered by user

bash-2.085b% ping -q -cl en.uikipedia.org
PING rr.chtpa.uikinedia.org (207.142.131.247) 56(84) bytes of data.

rr.chtpa.uikinedia.org ping statistics
1 packets transmitted, 1 received, 07 packet loss, tine Ons
rtt min/avg/mnax/ndev 112.076/112.076/112.076/0.000 ns
bash-2.05b$%$ grep i /dev/sda /etc/fstab | cut fields=-3
/dev/sdal /mnt/usbkey
/dev/sda2 /mnt/ipod
bash-2.05b% date
Hed May 25 11:36:56 PDIT
bash-2.05b% 1smod
Module Size Used by
joydev command 8256 0
ipu??lll] prompt 175112
ieceeB0211 144228 ipu2200
ieeeB0211 _crypt 4872 2 ipu2200, iceeBD211]
cl1000 84468
bash-2.05b%



Managing Programs

* A single user/multitasking OS allows a
single user to work on two or more
programs that reside in memory at the
same time.

* The one in the foreground is the active
program that is currently in use.

* The other programs are running but are
in the background.



Managing Programs
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Managing Programs

* With preemptive multitasking, the OS
interrupts a program that is executing and
passes control to another program
waiting to be executed.

* A multiuser OS enables two or more
users to run programs simultaneously.
(servers and mainframes)

» A multiprocessing OS supports two or
more processors running programs at the
same time.




Managing Memory

e The purpose of memory management
is to optimize the use of RAM.

e The OS allocates, or assigns, data and
instructions to an area of memory while
they are being processed.

e It carefully monitors the contents of
memory.

¢ |t releases the items from being
monitored in memory when the
processor no longer requires them.



Managing Memory

* With virtual memory the operating
system allocates a portion of a storage

medium, usually the hard disk, to function
as additional RAM.

* As you interact with a program, part will
reside in physical RAM while the rest of
the program is on the hard disk.

e It is slower than RAM, so users may
notice a speed difference when virtual
memory is used.



Managing Memory

* The area of the hard disk used for virtual
memory is called a swap file because it swaps
data between memory and storage.

* A page is the amount of data that can swap
at a given time.

e The technique of swapping items between
memory and storage, called paging, is a time-
consuming process for the computer.

* When an OS spends more time paging
instead of executing, it is said to be thrashing.



Managing Memory

How a Computer Might Use Virtual Memory

page swapped out ==

RAM (physical memory)

Step 1: Step 2:

The operating system The operating

transfers the least recently system transfers data

used data and program and program instructions
instructions from RAM to from the hard disk to RAM

the hard disk because RAM

\ _ when they are needed.
is needed for other functions.




Coordinating Tasks

* A task, or job, is an operation the
processor manages.

e Tasks include receiving data from an input
device, processing instructions, sending
information to an output device, and
transferring items from storage to
memory.



Coordinating Tasks

* While waiting for devices to become idle,
the OS places items in buffers.

* A buffer is a segment of memory or
storage in which items are placed while
waiting to be transferred from an input
device or to an output device.



Coordinating Tasks

e The OS commonly uses buffers with
printed documents.

» Spooling is a process that sends
documents to be printed to a buffer
instead of sending them immediately to
the printer.

e If the printer does not have its own
memory or its memory is full, the OS will
hold the documents waiting to be printed
while the printer prints at its own rate.




Coordinating Tasks

* Multiple documents line up in a queue,
pronounced Q.

Printer  Document  View

Document Name Datus Owner Pages laser pﬂntef
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Configuring Devices

e A driver, short for device driver, is a
small program that tells the OS how to
communicate with a specific device.

» Each device on a computer, such as
mouse, keyboard, etc., has its own
specialized set of commands and requires
its own specific drivers.

* When you boot a computer, the OS loads
each device’s driver.



Configuring Devices

e If you attach a new device to a computer
its driver must be installed before you can
use the device.

* Plug and Play means the OS
automatically configures new devices as
you install them.

* With PnP, a user plugs in a device, turns
on the computer, and then uses the
device without having to configure the
system manually.



Establishing an Internet Connection

* Operating systems typically provide a
means to establish Internet connections.

* Windows automatically configures some
broadband Internet connections as soon
as you connect to the broadband line.

* Some OSs include a Web browser and e-
mail program and some also include
utilities to protect computers from
unauthorized intrusions.



Monitoring Performance

* A performance monitor is a program
that assesses and reports information
about various computer resources and
devices.

» Users can monitor the processor, disks,
network, and memory usage.

 This information can be used to identify a
problems with the computer’s resources.



Monitoring Performance

4 Resource Monitor

File Monitor Help

Resource Overview )
CPU 100% 4  Disk 1MB/sec 7  Network 1Mbps 4  Memory 100 Hard Faul... 1

60 Seconds 0% J 0 0
lCPU W 5% [ 100% Maximum Frequency l\v/ |
i Disk M 651KB/sec M 37% Highest Active Time (=) |
‘ Network B 4Kbps W 0% Network Utilization (v l
i Memory W 5 Hard Faults/sec P 63% Used Physical Memory Q




Providing File Management and
Other Utilities

* Operating systems often provide users
with the capability of managing files,
searching for files, viewing images,
securing a computer from unauthorized
access, installing programs, cleaning up
disks, defragmenting disks, diagnosing
problems, backing up files and disks, and
setting up screen savers.



Updating Software Automatically

* An automatic update feature

automatically provides updates to
programs.

e With OSs, these updates can include fixes
to program bugs, or errors, enhancements
to security, modifications to device
drivers, access to new or expanded

components, and updates to application
software.



Updating Software Automatically

* Many software makers provide free
downloadable updates, called services
pbacks, to users who have registered and
activated their software.

LRI < « Sstem and Maintenance » Windows Updste -
®-

¢4+ Checkf dat : 3 . 3
i o Windows Update with Windows Ultimate Extras

Change settings

View update history ‘@Y Download and install updates for your computer

Total: 17 important updates, 51.1 MB i Install updates

(2) Updates: frequently asked Also available: 45 optional updates
questions View available updates
Always install the latest updates to enhance your

3 'E::m about Windows Ultimate computer's security and performance.
ras

Restore hidden updates

ﬂ There are Windows Ultimate Extras available for download

Extras Available: 6 View available Extras
Ultimate Extras Sounds from Microsoft Tinker, Microsoft ...

See also Most recent check for updates: Today at 7:54 AM
_ /nty Cerites Updates were installed: 10/2_4 2t 10:04 PM. View updfte history
4 You have Windows set to: Notify you to download and install new updates
Installed Updates You receive updates: For Windows and other products from Microsoft Update




Controlling a Network

* A server operating system is an OS
that organizes and coordinates how
multiple users access and share resources
on a hetwork.

e Resources include hardware, software,
data, and information.



Administering Security

e For each user, the computer or network
administrator establishes a user account, which
enables a user to access, or log on to, a
computer or a network.

» Each user account typically consists of a user
name and password

* A user name, or user ID, is a unique
combination of characters, such as letters of the
alphabet or numbers, that identifies one specific
user.

* A password is a private combination of
characters associated with the user name that
allows access to certain computer resources.



Administering Security

* To keep unauthorized users from
accessing computer resources, keep your
password confidential.

* While users type a password, most
computers hide the actual password
characters by displaying some other
characters such as asterisks (*) or dots.

 Encryption is the process of encoding data
and information into an unreadable form
to protect sensitive data.



