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HL & SL 2 Overview

Computer architecture

2.1.1 Outline the architecture of the central processing unit (CPU) and the functions of the
arithmetic logic unit (ALU) and the control unit (CU) and the registers within the CPU

2.1.2 Describe primary memory. 2 Distinguish between random access memory (RAM) and read-
only memory (ROM), and their use in primary memory

2.1.3 Explain the use of cache memory

2.1.4 Explain the machine instruction cycle

Secondary memory

2.1.5 Identify the need for persistent storage

Operating systems and application systems

2.1.6 Describe the main functions of an operating system

2.1.7 Outline the use of a range of application software

2.1.8 Identify common features of applications

Binary representation

2.1.9 Define the terms: bit, byte, binary, denary/decimal, hexadecimal
2.1.10 Outline the way in which data is represented in the computer
Simple logic gates

2.1.11 Define the Boolean operators: AND, OR, NOT, NAND, NOR and XOR

2.1.12 Construct truth tables using the above operators

2.1.13 Construct a logic diagram using AND, OR, NOT, NAND, NOR and XOR gates
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Topic 2.1.6

Describe the main functions of an
operating system




Exam note!

HL students: This curriculum point is repeated in much
greater detail in Topic 6: Resource Management.

For reference, see Curriculum Points 6.1.5-6.1.9
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Hierarchy of software

Operating System

System Software Utilities
Drivers / Libraries
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Functions of an operating system

Provides a user interface
Does memory management

Does peripheral management

Allows multi-tasking Q
Provides security | @
0°




A. User interface

OS has to provide a link between the user and the
computer hardware.

Types of user interfaces:

Graphical User Interfaces (GUIs) that have menus and icons,
Command Line Interfaces (CLIs) where the user types in codes,

Natural Language Interface (NLIs) where the user speaks to the
interface

Menu Based Interface (MBIs) which gives the user a selection of
options.




Example of user interfaces
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B. Memory management

Memory management is done by keeping track of storage
devices (like HDD) and controlling which application has
access to which area of memory (RAM).

Each location in memory can be read, modified, and written
to by the OS. When the memory location is full the OS sends
a confirmation message.

Similarly, the OS provides file management services by
sorting out where data is stored on the disk drives and

memory.

The OS allows users to organise files in folders as well as to
copy and delete fi les.




Example of memory management
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C. Peripheral management

ROM (Read Only Memory)
Programs in chips at the
rmotherboard

Keyboard, mouse, monitor
. POST
and printers are controlled (Povier On Sef Test)

. . Test programs
through device drivers.

=etup data from CWMOS

A device driveris a ~~

software program which s (# ROM chips with

BIOS programs

(Basic Input Output Systern)

allows hardware devices to System safware

copied to RAM BIOS copied
be used by the OS. They act rom acapter
as translators between the -

. EOOTIMNG.

devices and the computer The start-up program has to find 3

hoot sector at a disk.
system. |

DOS, Windows 95, NT ar anather
operating system is loaded from the
disk.




Peripheral management example

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software for:

Yideo Controller [VGA Compatible)

Z:-;I If pour hardware came with an installation CD
&2 or Hoppy disk. insert it now.

What do wou want the wizard to da?
DRIVERS ARE A SET

OF INSTRUCTIONS
THAT INTRODUCE
YOUR PCTO A
HARDWAEE DEVICE

YOUR PC z Hest » CaEEeI

() Install the software automatically (R ecommended)
(O Install fram & list or specific lacation [Adwvanced)

Click Mext to continue.

COMMUNICATES
WITH THE DEVICE

-

Installing device driver software ™
Click here for status.

°
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D. Multitasking

The OS coordinates the working of different programs by
allocating the CPU time between different programs based
on time and priority of the software application.

Each task running is given a slice of time, or a turn on the
CPU.

Each task has to wait its turn unless it is given a higher

priority by the OS in which case it gets more or longer time
slices.




Multitasking example

, X r . . :
| P o 1 E-mail | e [ Antivirus 1
rocessor | - Browser
8 8 8 4
g g g g
< N < ~
[ Operating System |
| CPU Core ‘ | CPU Core
Threads Scheduler CPU

Fig. 1: Thread scheduling
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E. Security

OS prevents unauthorised access.

It ensures security of the system through
usernames and passwords.

The OS protects files from other users reading or

writing files.
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Security example

.

Title

S|

User Mame: | [FEE]

Enter username and password:

(7]

Sawe

Password:

[ 0] ] | Cancel

Open File - Security Warning

The publisher could not be verified. Are you sure you want to
run this software?

-

Ext32.exe
Unknown Publisher

Name:
Publisher:

Type: Application

From: {\Dmi4imt_new\Apps

[ Run ][ Cancel ]

This file does not have a valid digital signature that verifies its
publisher. You should only run software from publishers you trust.
How can | decide what software to un?

v

JimD-C (C:) Properties

‘ Group or user names:

- m A&minis;t;atoré [.j IM\&dministrators)

 General | Tools“iA_Hardwarggi_Sharingj Security | Quota

€7 CREATOR OWNER
(}2 Everyone
€7 SYSTEM
‘ m Users [JIMYUsers)
[ Add... ] [ Remove ]
Permissions for Administrators Allow Deny
1 Full Contral F] on
Maodify ]
Read & Execute ]
1 List Folder Contents ]
Read E] 5
Write 0 @&
1 For special permissions or for advanced settings,
click Advanced. -

0K

][ Cancel ]

J



http://images.google.com/url?sa=i&rct=j&q=username+and+password&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://developer.mozilla.org/en-US/docs/Mozilla/Tech/XPCOM/Reference/Interface/nsIPromptService&ei=AkVDVYq-GMHlUqPXg9AO&bvm=bv.92189499,d.d2s&psig=AFQjCNEJVknyFTx7VfE0IsRz-1sEUzTlJg&ust=1430558329862693
http://images.google.com/url?sa=i&rct=j&q=file+security&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.doublehammer.com/winxp/set_file_folder_security.htm&ei=WUVDVbX1JsasUbifgegG&psig=AFQjCNFFkbVY3IB2icSfO5l5oJC-v3eD_w&ust=1430558424197625

Recap: Functions of an operating system

Provides a user interface
Does memory management

Does peripheral management

Allows multi-tasking

o9
X

Provides security




