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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
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 ldentify 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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Describe thamain functionsof an
operating system




Exam note!

HL studentsThis curriculum point is repeated in muc
greater detall infTopic 6: Resource Management

For reference, se€urriculum Points 6.1%.1.9

‘ Application Software

]

Operating System Software

]

Hardware System




Human Users

¢ A

Application Software

: v __

Operating System

¢ A

Other System Software

¢ v

Hardware

Content developed by Dartford Grammar School Computer Science Department



7,

Hierarchy of software

Operating Systein

System Softwarg Utilities
Drivers / Librarie:
A - ieqas




Functions of an operating system

Provides a user interface
Does memory management
Does peripheral management

Allows multitasking @

Provides security | @
%




A. User Interface

OS has to provida link between theuserand the
computer hardware

Types oluserinterfaces:

GraphicalUser InterfacegGUIS) that have menus and icons,
Command Linénterfaces(CLIs) wheréhe user types in codes,

Natural Language InterfacéNLIswhere the user speaks to the
interface

Menu Based InterfacéMBIs)which gives the user a selection of
options.




Example of user interface:

b T T - R L 2L a M | o Drawcli Application - [Drawcl5]

= Drawcli Ap;

Elfig Inc.

: File | Edit View Draw Object Wi File | Edit )
0 ite: www.elfig.com Support: supportflelficg.com
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Edit
/L new Ctrl-

View

L new Ctrl+N ]\ -
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= Drawcli Application - [Drawcl5] il
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1.Audio AdJjust
2.Information
3.Auto Setup
d.Manual Setup
5.Input Setup

[ENT] :Select
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B. Memory management

Memory managemenisdone by keeping track atorage
devices (like HDDandcontrolling which application has
access to which area aiemory (RAM)

Each location in memory can be reawydified, and written
to by the OS. When the memory locati@fullthe OS sends
a confirmationmessage.

Similarly, the OS providdéife managementservices by
sorting out where data Is stored on tluesk drivesand
memory.

TheOS allows users wrganisefiles in foldersas well as to
copy and delete fi les.




Example of memory management

Memory manager for
RAM to make sure

M Windows File Explorer

-9 * X B0 @ programs don

Up Delete  Search  Preview  Snge  Double

Back  Forward
et 2 Y EERED va« BEDED v e
T e e same memory space
¥ (L) Mis documentos T T TP =
T ass ~JdJ U ) ) ]

- Disco de 214 (A1) Archivosde  Documents  Program Files £ L3 £l

- < BT PrOgIEnS, Ay e Dunguare  Qs.pg  Qermans.ipg

Castle, K.,

8 b Unidad OVD (D1)
.

5 Panel de cootrol
& |3 Documentos compartidos LJ q ,i & & & s _
# 3 Ms dooumentos WINDOWS fotos. zip _J _" _J e e t
& N Ms sitios de red Gong InStitches.jpg  jardn.jpg w m
Fishing. g ~ | Acebyte ove overal speed and stabity.
ne Defragment your PC's RAM to #Tor

2/ Papelera de reciclaje

g 5 =

Jewel of the  Keukenhof Kylemore
Valey, Neu... Gardens.. Abbey, C...

H &5 =

Liftoff, Space Mourt Nyhavn,
Shurtle A2l Shuksan Mr.,. Copenhag..
ovilo.jpg parejta.pg  Playtime for W
0 zelected fles Dizk free space: 352 69 MB C:\Documents and Settings\vimware\Ms= docur NUM I

. Avaladlz Physikal Memory 20GB  c— 268
File manager for et A S S— 305
Avalzbls Vayal Memory *

managing files on HDD
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C.Peripheral management

Keyboargd mouse, monitor Rp?’é."g'iiﬁii“’.ﬂ”é?’p';”ii”tiﬁ”
and printers are controlled | oo serres motnerboard

. . est programs
throughdevice drivers et ata o CMOS
Adevice driveris a <

software program which o5 (# RO chipswit

) BIOS programs
(Basic Input Cutput System)

allows hardware devices to|™ s tem sotware
copied to RAM BIOS copied

be used by the Q3 hey act @ rom agaptrs

astranslatorsbetween the <

BOOTIMNG.

devices and the COmpUter The start-up program has ta find a
boot sector at a disk.
SyStem :

D05, Windows 95, NT ar another

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.

°

@ LIUTILITIES.COM 2009



http://images.google.com/url?sa=i&rct=j&q=installing+driver&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://windows.microsoft.com/en-us/windows/install-usb-device&ei=1kNDVdmgIcf_Uq7HgJAH&psig=AFQjCNEsV1k5pxp6fjUvSXxY6TuUnT5wNg&ust=1430558036708257

D. Multitasking

The O%oordinatesthe working of different programs by
allocating the CPU time betweelfferent programsased
ontime andpriority of the software application

Eachtask running is givensliceof time, or a turn on the
CPU.

Eachtask has towvait its turn unless it is given a higher

priority by the OSn whichcase 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

OSprevents unauthorised access

It ensures security of the system through
usernamesand passwords

TheOSprotectsfiles from other users reading or

writing files.
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Security examples

[ Title =)

Enter username and password:

(7]

User Mame: | [FEE]

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
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Recap:Functions of an operating system

Provides a user interface
Does memory management

Does peripheral managemem@

Allows multitasking
Provides security : @
@




