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y | Learning aim

Types and

A network describes compY!
Types of network
Local Area Net

Devices ¢

9 Personal Area Network
(PEN)

Devices connected in a personal space-

E Neafl
usé
ters which have bee

work (LAN)

onnected in oné pullding.

5 there D Nailed “‘E

s of network,

nected together: Here are four eXa"‘P‘e.
n co y

wide Area Networy
(WAN)

vices connected across differep

De .
or countries.

puildings

Communicz

Mobile broadband
Connects mobile devices

to the internet, often through

a dongle or by using 3G {

Worked example

A smartphone can be synchronised to a PC.

[(a) What type of network Is this? (1 maka

A []LaN
B[] waN
¢ [/] paN

(b) Explain one benefit of synchronlsing data,
(2 marks)

By synchronising, such as a smartphone
to a PC, both devices will have the most
up-to-date version of the data and the
user can access it on both devices,

or 46. |
: Benefi
'
I + Sharin
Synchrenising data SAVES
Synchronising (aka syncing) is ’
sharing the same data on two i
devices so they are the same. :
This forms a PAN. : * Employ
ACCES
work ¢

Rl
Match the correct type of network with the

B

description. @ markle m
k 4
WAN A smartphone being | Anet
synched with a PC
I Sels
LAN The internet

PAN A network in a university | - A
b
e 8 [
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ks| Benmefits of networks

am, .
Play, compvter networking can have different types of benefit
efits.

it 1 '
a look N ]
L gad early there [ | Nailed it [

yses of network systems

mon uses of networks =

[Sharing oar | Examples

Sharing resource. id =

users who have ait:::‘data with A shared printer in an office, rather
15€d access. |than buying one printer for each

computer in the office.

e o e MG |
tertainment | Streaming films, listen; ——Ju—Fer P e
i stations live, J'o,inin Ning to radio |On demand television services

il
o Socialg n‘:pe gaming |allow users to watch programmes
: [
media. that have already been shown on |
broadcast television.

|
icati Email, instant . 2 ———
Commumcatlon 5 nt messaging, video i l
conferencing, 9, Video conferencing can be used

Com
2Nt Sharing

to hold a face-to-face meeting |
with people in different countries |
|without needing to travel. s

« Sharing resources
SAVES MONEY\

« Employees can
ACCESS files from—
work or home

* Better communication
IMPROVES
EFFICIENCY

¢ Can reduce the
need for travel,
SAVING TIME
and REDUCING
POLLUTION

a Benefits of networking computers

[ Anetwork allows users to share resources.

(Select two devices that can be shared.

(2 marks) w

A 7] Printer
B Speak (a) Name two resources that could be

D Gy shared on an office network. (2 marks)
% D Kevpeard (b) Describe one benefit of each. (4 marks)

D Scanner
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Had a l

Methods of |

ing data |
tranSferrh-l ggﬂ wireless methods so the dah‘
by phy!
A network has to be connected together

can move around it.

i thods Uses
P,llyslcal inf T Benefits and drzwba‘:ksd P\\l
Type Description —— ﬁmﬂn’e_ 5 onnect pcg
SN Dpsiadeiie s due to the twisting and printers to,

'W‘ Pair is pairs of LAN

n other
copper wires twisted | * Ch::gj; tha ’
. STP is the me ; X |
tazlzt:/?:h ihielding. * Poor at very high speed ‘
sa

T
T T e in il

= 1 * Fast
st G'fja orhri"cahsz:e light | * Used over long a netw;rk, tol
cables wi T cHm distances conne betWee"
toltragem « Little interference routers and
{ switches i
* Expensive T .
f Used in old
i ble er |
i Solid copper wire * Relial [
o wi‘:r: thic:.:hielding. * Good for short networks and
5. distances home optical |
? * Slow broadband

systems

Wireless methods
| Type

Description Uses L |
Wi-Fi A common technology for Connecting mobile devices to | |
P wireless networking. In standard | networks ‘ |
= build of most modern devices. i
? Needs a Wireless Access Point (!
| (WAP) to connect to.
| Bluetooth

Short-range, fairly slow wireless

Headsets, wireless keyboards
connection

and mice, synchronising |
between devices [ ]

Worked example

Match the physical network methods with
thelr characteristics, (3 marks)

Nov;v try this ;

uTP g Jack owns a small business and has just boughtnew -
st ! g i
e Suscentiblelto ;fﬁfcfe lh::vemlses for himselfand his four members of
re opti Cl
Ss interference €Wantstosetupa LAN, i (
Coaxial Most expensive Discuss possible connection methods Jack I
could use for his office, (8 marks) .
46
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Main compomnents
of a computer

onents are the parts inside

W Name
=]

Motherboard

Drive) (storage
device)

RAM (Random
Access Memory)

|
HDD (Hard Disk

PSU (Power Supply
Unit)

UNIT 2

Learning aim B

Description

: Allows communication between components
Is a PCB (Printed Circuit Board) where all the
other system components plug in

* Permanent memory for data storage

See Page 50 for more on memory

* Temporary memory
* Makes processing more efficient
See page 50 for more on memory

* Takes power from mains and feeds into
motherboard

* Fan keeps it cool

CPU (Central
Processor Unit) +
fan + heat sink

* Processes data
* Fan and heat sink keep it cool
See page 48 for inside the CPU

(expansion card)

* Boosts graphics capabilities of those built into
motherboard

Sound card
(expansion card)

* Boosts sound capabilities of those built into
motherboard.

/

w
Ll
& Graphics card
&

=

Optical drive

* Reads CDs and/or DVDs

Worked example

(a) Which one of these components uses a fan to
keep them cool?

(1 mark)

1 (b) ACPU uses a fan for cooling.

A [] Hard drive
¢ [7] psu

o try this

B [ ] RAM

D [:l Motherboard

What cooling method is used on most CPUs in
addition to a fan? (1 mark)

Heat sink

[Whlch one of these components Is a type of memory? (1 mark)

A[]cpu

¢ [] psu

8 [] RAM

D D Motherboard
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Processing digita

cess instructions.

Inside the CPU there are comp!

CPU (Central Processing Unit)

* Each computer has at Iea;t one

* Runs instructions (code) in
computer programs

* Controls input and output

onents that allow it to pro

[] Nearly there . Bellsg "

1 data |

Storage

GPU (Graphical Processing Unit)

A GPU (Graphical Processing Unit) focuses on ;
processing visual data. If a device has a GPU, it
frees up the CPU to deal with other types of data.

Components inside the CPU

(Arithmetic and Logic Unit)

ELU

Carries out calculations and comparisons (used in sorting and searching)

Registers

instruction will come from

Store bytes of data which are used by the ALU
Also stores the address in RAM so

the CPU knows where the next

Controls instructions bein
Sends the result of the in

Control unit

9 passed between RAM, registers and the ALU |
structions to the other components

Worked example

L -

What do these terms stand for? (2 marks)

GPU

Central Processing Unit
Graphical Procef:smg Unit

Match the cpy components with the
functions they perform,

ALY

unit

Registers

Contro|

(3 marks)

Passes data to the RAM and other
components

Does comparisons and calculations
With bits of data

Stores bytes of data that are used
by the ALU and the results

/
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Processing dj

The features of the CPU and Gpy

performance is how fast data |s Procassag t perfo

Jevice appears to run to the user, A s|q,
Here are four factors that affect perfor,

Clock speed

The clock speed determines the
9Pegd of the processor.,
one clock cycle will process one worg
of data (see page 54 for more on words)
The clock speed is measured in MHz

or GHz.

Cache memory

Cache memory is used between
faster and slower devices to let them work
more quickly together,
For example, the processor has a cache
memory to help speed up access to the
slower RAM.

Worked example

Penny Is choosing a new computer and has
narrowed her choice to two devices with these CPU
specifications:

W device
Mance,

PC1 PC2
Quad core Dual core
2.5GHz 2.75GHz

[Complete these statements. (3 mavks)J

PC_L_has more cores and can process more data
simultaneously.

PC 2 can process more words per second.

The CPU that will appear to process the fastest
IsPC_| .

UNIT 2

Q Nailed ¢ [
gital data 2

@ M“ml’le Processing

Cores
F'ro::eg,o,5

ff
Each core CO ten have multiple cores,

an process simultaneously.

Data buses

A data bus is a circuit which
connects one part of the motherboard
to another. The more data it can
handle, the faster information can travel
between components and the better the
performance of the computer,

=y
|
o try e

Loarning aim B |

might be used between fast RAM and a
(2 marks)

Explain why, ina PC, cache memory
slow HDD.
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Memo

d inside a devic

Memory 15 usé

holding data permanentl

ﬂld a ]ook L:l

ry

y after

e for holding data
the device 9 ¥

and

urne

during operation. Storage is yse
d off so it can be loaded anq ,

[Description

Nearly there [ Naileg )

storage

tion
s [ Memory |Locd
Type of memory }Permoarnentr e
| wi@i?ﬁ_s—;/ Holds essential data ygey |
'ROM Permanent | Memory motherboard in boot-up including boot
(Read Only sequence, date and time
// .
emeny: (o [Bletted intol ©  Holde data while thelproess
[RAM (DRAM) [Temporary D herboard |is working
(Dynamic
Random Access
Memory) __’__,_——ﬂ/m :
Connected to |Us 9 15k where
HDD ' Permanent | Storagé motherboard | binary data is stored as
(Hard Disk or external positive or negative + reyy
Drive) through USB write head
P—’_’_—/ 0
[ssD Permanent | Storage Connected to UsealFLASH MEM.ORY with
| (Solid State motherboard | transistors which ‘remembe
[() o ') 4 or external by being turned on or turneq
rive, off to represent binary
Optical Permanent | Storage |Drives at front |Data is ‘burnt’ to CDs/DVps »
(CDs, DVDs) of case or a‘pattern .of dots to represe
external binary, which can be read bya
light beam such as a laser

d fo
Sed Iat° ‘

remains saved.

Temporary vs permanent
Memory, such as RAM (DRAM) in PCs and
laptops, is temporary because the data that is
stored is deleted when the device is turned off.
Storage, such as HDD and SSD, is permanent
because when the device is turned off the data

SRAM vs DRAM

I
f

I

DRAM is Dynamic RAM and is

used in PCs and laptops.

SRAM is Static RAM (aka Flash

Memory) and is used in mobile
devices such as smartphones,

digital cameras and tablets.

v

Worked example

Match each storage component with two characteristics,
(4 marks)

Hard disk
drive

The data s lost from it when the device is
o _—tunedoff

The data is retained when the device Is

turned off

It uses transistors to hold data

It uses a magnetic disk to hold data

=

Explain the purpose of

the ROM chip on the

motherboard.

(2 marks)

gad a 100K Ell

AL

Mobile devices are those
reatutes
velopers need to balar
D:ede when they are des
nNcgﬁ@ING POWER can
I|_|FE 50 developers have
needs:
Some of the important f
. pattery life
. siz€
. weight
. functionality (what it c
. interface.

Components
Components in mobile
similar to those in, for
PC. In a PC, the proce
in the CPU (and maybe
Mobile devices use S
(50C). This combines
GPU into one chip. Th
they are smaller than
and therefore the cor
to be more compact.

Worked exam
What five things do
developing a new

Size, weight, use
functionality
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Mobile devices

|» devices are those i
M"WB which are portable — they can b
an be easily carried
around.

3 gad 2 took [ ] Nearly there ] Naitea [ ! ‘
ed it! UNIT

~ fea(\lres
need to balance | 1
ngelopera =2 ots of diffe
need® when theyv;ée designing a mobile rdeen\fice
W ING I;’O R can DECREASE BATTERY :
IFEs 50 developers have to balance customer
o "gede-
3 some of the important factors are: nd tablet
: ba;tery life mobile devic
' 5126
4 , weight Interfa
; L C
, functionality (what it can do) The interf » i
A e ace.|5 the layout of the screen and how
it ‘ser can interact with it. On a mobile device
. needs often a .touch screen, so the interface
fas s to 'be different to a PC or laptop. For
Wit:Plé, icons need to be big enough to press
a finger, rather than click with a mouse.
"
t componel\ts
} 0 1 A
Componentﬁ in mobile devices are As technology has im
‘ 1 roved
| similar to those in, for ex.ample, a the size of ta); deviceps has :
pC. Ina PC, the processing is done been made smaller — but
in the CPU (and maybe the GPU). also more powerful to
Mobile devices us€ System on Chip provide more functionality.
(50C). This combines the CPU and This includes apps such as
GpU into one chip. This is because taking and editing photos,
' e smaller than PCs or laptops and playin music and
o ptop &
and therefore the components need GEBEEY
to be more compact.

Now {ry this

Technology Vislons want to create anew
smartphone to rival the current ones on the

market.

sider if
(5 marks)

What five things do you need to con
developing a new mobile device?

Describe two factors they need to consider
when choosing components for the

smartphone. (4 marks)

Size, weight, user interface, battery life,
k functionality
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"~ Analogué @

Had a look D

Nearly thexs D Na“edi
: f

nd digital dat

ﬂﬂd a lool

‘.
A
1

ither analogue or digital signa|
i pe conveyed bylelkiliss : s th
Tobtlmngc\:re:/i‘i:f:;: n;:t?h;c; to be converted to digital in order to be used by, arou:h
cables . 8 T 4
or transferred over a network or the intern o SR Ve
Analogue data is dat2 that continuous!y uslag o o Bt Them:ted ora il psta repres
varies. An example of this is human 9?:66 hierare B ollat regull:.?'o':h anal;‘a i ginary (vase
sound waves travel thraug.h the air an| o simulate the o) S, |n(:e3.-\,a|5 % | se every
can be heard by someone's €ars: Analog e ang it binar
data includes non-digital music and any Digital 42 " o fill won staggereq 3
sounds produced in the environment: The clzzpu r fills in the gaps betw:eve‘-
Analogue data travels in a wave: It is sampiées: n
oth wave. This The morée often the waves are sz,
the higher the quality Pled_

drawn as a smo
represents how sound
waves move through
the atmosphere:

They are smooth /
and continuous with

This image shows an analogue wave being sampled.

Explain how a digital signalis created. (1 mark)
3 on
2 010 010
1 001 001
oflo00 000
= Time
101 101
5 110
110

=3,

A digit.
9ltal signal will sample an analogue

wave at re
qular point:
Betyeeiiic 5ar:P;5: and fill in the gaps

of sound, as it
is closer to
the original
analogue wave.

|. Draw 2
2.Work ©
If yes -

If no — Wr
whole nu
next hea

Repeat <

the remz

the next

7 writte

Complete these statements with the

terms underneath. (3marks)
g
data can be sent over the 4
internet.
:
data can be heard i
output by
speakers. P &

Intervals. &)

f
data is sampled at reqular r
i (@)

Choose from these terms: analogue / digital
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Q| COnVerting d
. en
| to binary

iceS
ata 19 represented in binary notation,
4 (base 2) counts in Is and O:
pinary S. Base te
e | ve use every da)’: The table below shows th . Geracnary is our whole number system th
nd ik it binary which uses a bin. e denary (normal 216 write
R ary number of fous e ) numbers from | to 10 written
5 S e .
: K’—’_— |
S S © | ° o o] |oe
| [ & A bit (b R o
: 5 5 S : o :at(bma-ry digit) is a single character
B = - 4 a, either a | or O. It is the
/2/ | o SDrrlzx.IIest measurement of data.
= o o | | ar:gltal data is carried in pulses of energy
/4’ = - o = de\:nd thf: components inside a digital
: | = ce. 'Bmary Is represented by |s and
j > 0 ) o ) 3: but is actually pulses of electricity
—”E‘_ = ; : = which transfer data in a device.
s l I Pulse of electricity = |
: _’l__ | No electricity = O
) ] (o) (©) o SN
| SR
9 | o (0) |
|
___IP,_J | (0] | o

How to convert from denary to binary

|, Draw a table with headings for each place value: 8, 4, 2 and |.

2 2. Work out if the denary number fits into each heading number.
If yes — write a | and take the remaining value to the next heading.

f no — write a O and take the

| whole number to the - B4 T T \
next heading. fo) l | l l F ; |=oul
Repeat steps 2 and 3 using 8 does 4 fits into 2 fits into :
the remaining value and not fit 7, with 3 3, with | | ﬁtal into

the next heading. into 7  remaining remaining

7 written in binary is Olll.

Worked example

Convert these numbers into binary:
(2 marks)

(@) 9 (b) 3
(a) 100 (b) QOII (a) 1

Convert these numbers Into binary.
(2 marks)

(b) 8
53

‘_——d————‘/
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cOnverting binary :
to denary b ool
3 to binary (P3s€ &7 as you saw on the pp ! er to diré
You can conveﬂ’«l de’;z’:vinr:n;i‘jla:;r::edr::\ary. o do this yoU need eight headings ai:’;f ‘ aid custom-
page. You can als© 55 in revVerse order. d | ¢
off-the-

e the proc
yom binary

of four and you complet:
How to convert {

to denary

|. Draw a table with €ig
128, 64, 32, 16, 8,

2. Write your binary numbel
underneath

3. Add up the headings of any column
containing a |

4. This gives you the denary (base 10)
whole number of your 8-bit binary number.

ht headings
4, 2 and |

r neatly

Binary numbers are very small, even
a way of measuring larger chunks of binary,

called ‘Words'.

when used together in blocks of 8. We therefore p,,
which represent larger numbers. These are '3

5oftware th
‘| online ©7 n

= I50 »f the 5ame fc
100l0NI0 = 128 + 16 + 4+ 2 =150 |
s8] e4|32]16 8 |4 [2 i !
5 0 @i i e =|03£
71010 T
oI EREE -

Word and word length

Word is a fixed number of bits e.9. 32-bits.

the amount of data that can be processed in each clock cycle.

Word length is defined by the size of the processor.

Longer word length = more data processed = faster processor = faster computer

A word is

| Advan
Advantac

* Usvall;

Binary Units

o Well te

* Good
the in
prod

‘ A byte is 8 bits.
[ Kil
| K i:»byte Kb Thousand bytes 1024 [
Megabyte Mb il
i - Million bytes 1,000,000 ! @
igal
Slazt e Gb | Thousand million bytes 1,000,000,0
Terabyte Tb Milli ill , : = o
s ion million bytes =
1,000,000,000
Petabyte Pb : : =
£ Thousand million million bytes  |1,000,000,000,000,000
f ) ) )
Off-t
Eonvert the following numbej
s into denary,
) (2
marks) e

(a) 01110101 (b) 10110000

54





image18.jpeg
gad a look [ Nearly there [ Nailed it I

Software

is a program or app which can run on a device
un
irect the operation of devices €re are
a f d hi two t

Softw
yser to
M‘d cud!
off-the-shelf software

goftware that can be purchased by anyone
online or in shops. The specific program is
the samé for everyone.

tom-made.

Advantages

UNIT 2 ‘

Learning aim C

hat can process it. It allows the
ypes of software: off-the-shelf

Custom-made software
(also known as bespoke)
Software that is specially designed and
created for a particular purpose.

For example, a banking system or a
production line.

Advantages of off-the-shelf software

Advantages of custom-made software

+ Usually cheaper
+ Well tested and bug-free

+ Good support available from books and
the internet and companies who make the

product

* Specific to a particular function and
company — does exactly what the
company wants it to do |

Worked example

Match the types of software to their
appropriate disadvantages. (3 marks)

It takes a long time
to be designed and
developed

It can be more
expensive to
purchase

It is generlcso it
cannot be tailored
to every company’s
particular needs

Off-the-shelf

Custom-made

Now try this

Nathaniel needs to purchase software for
his team. He works in accounts for a large
business that manufactures fizzy drinks. He
is considering whether to buy off-the-shelf
software or custom-made.

Discuss the key points of the two types of
software. (8 marks)

55

——_w—-'""—"'—'-__"
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Operating

i ftware
dware with the 5O o
links the har ity PP
i is the softwaré that uti
An operating system 12 ugua")’ 'o
Software opgratm@
re are
w'«/.v—i»uu’;l"“' e
d the
Operating system @ D
purpos€’
when a f
Hardware 5 t00 bi
this file
g " ime this
What does an operating system do? clmv;ices
File management — controls where data i9 saved and allows users to copy, rename, 0
delete files and use folders.
@ Hardware management — loads programs, allocates "65:”"535 toh‘dlf‘r)erent @ S
N f iali re (such as graphics).
programs, Us€s drivers to link specialist hardware ( Purpos!
Resource allocation — sends keyboard/mouse inputs to programs, as well as from inf
accessing other resources such as the printers and the hard disk drive. Firewal
to fles if there are multiple users. a devi
traffic,

@ Security — creates backups and access

Worked example
Saira s creating a digital scrapbook from printed photographs.

Eoose three appropriate pleces of hardware she can use that the operating system will control. |
(3 marks) | \
J

] Storage

Operating sys(eH Printer

Input
By Output

A Hard drive B D RAM C D Speakers ‘
D Printer E Scanner ‘

Describe two fi
T, unctions of an operating syst&m c:nla‘s
marks)

Scanner
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Utility applications

i lications are small progra T
ity app! ms which impro
yovally only carry out one task, They can pe SO’Ftw:reethf performance of a device and

erating system. Programs or bullt into the

nere aré (= e elfiensint (o & utility applications.

Tl
here are three examples:

pisk defragmenter (defrag)
pose: to make the hard disk drive ryn faster,
e file is deleted, a gap is left on the hard
oo big for the 9ap, some is saved in the gap
ihis file means It will need to be read in two diff
e this process makes the hard disk drive run
s the order of the files and puts them ba

disk drive, When a new file is saved, if it
and the rest is saved elsewhere. Loading
erent places, which takes longer. Over
slowen Defragmentation (defragging)

rewrite: ck together e.qg. ‘de-fragments'.

@ Software firewalls @ Anti-virus software

purpose: to prevent hackers and viruses

from infecting a device Purpose: to prevent or remove viruses
rom i !

Anti-virus software regularly scans the

Firewalls monitor data moving in and out of computer and connected devices for
2 device (or netwo.rk) and block unwanted viruses. If any are found, it will remove or
traffic, such as a virus. quarantine them.

Worked example

(a) What type of software is a firewall? (1 mark) J Uh) Identify two functions of a firewall. (2 marks) J

A [:] Productivity application To monitor data between the user and the
internet.

B D Operating system
To block data which is not authorised.

C Utility application

Using one example, explain the purpose of anti-virus as utility
software. (2 marks)
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tesming interfaces

Uset

' usé
An interface is the system which adulia:er interfaces:
user interfaces (GUI) and command- cLl (C mma!\d Line
o 4
GUI (Graphical User Interface)

Interface)
Microsoft® Windows® is an example of a
Graphical User Interface

therefore good for noviceé

Easy to use,
users '
Commands aré presented onscreen In
menus, buttons and toolbars

such as

Good for more visval software,
web avthoring
Better accessibility — able to be used
by users with less mobility who may
struggle with a keyboard

Runs slower than CLI because it has to
process graphical information

Slower to control than CLI because
mouse and keyboard control takes more
time than just keyboard control

Features of a GUI that make
it easy for users to use

This' tablet and mobile device have been
designed to be accessible and easy to
use. The features include:
* icons to click on to start actions
¢ a touch screen
* voice recognition
° magnifiers to make parts
e 2 of the screen
* a ‘home’ button so th
€ user can i
return to the main screen. e

5 to interact with

UNIX® is an example of a Command.-(jy

|nterface

Now try this

SuperTech is developing a new smartphone. This

%

Nearly there D Naileq it D

a device. There are Qraph
g

Uses less system resources thap g

For experts, this is a fast i"terfaceto
use, especially as it is all keyboarg
controlled rather than mouse
Needs expertise

User needs to remember the
commands

|dentify the highlighted features of a GUI
interface. (3 marks)

lcons to click on

to start actions
leeraaanat i 10 |

Touch screen

Search box

Wwillhave a GUI touchscreen interface.

Describe two aspects they need to take into

of this new. technology.

consideration when developing the interface
(4 marks)

Produ
A produ
improve
for exar
in word
some €
« Offic
spre
pres
publ

¢ Mult
web

* CAl
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Software installation

and upgrades

are installation is saving a software

i 5 Progra
3552; s0 that it can be used. ram £o permanent storage (like a hard disk
rade is to add extra functi i
ftware UP9 SATElGy
5%‘ Y petter program. a program or to completely replace it
Wi

s maY relate to the operating system or Productivity applicati
1ons,

s s

s E:ESLZ &Ia it fast enough, especially if it is

et war‘f: run on older hardware, which
ects efficiency and user experience?

\BILITY FEATURES —Will it be
AC ﬁiu,m with additional needs?

vsed Y

COMFAﬂBILITY HARDWARE PLATFORM - |s the spec
_will it workd Factors to consider enough for the new software?

\with preferre W S :
i eations hen 'mstallmg/

and hardware? upgrading software COST-Does the cost

include the licence, set-up,
training, maintenance?

SECURITY FEATURES —Does it include firewalls, malware management
such as anti-virus, setting user permissions, user support?

ivi lications S
productxvny app
 productivity application is software that Worked example
i f d
improves the efficiency of everyday tasks, Jonathan would like to buy two pieces of

for. examP|8 writing a letter on a computer software, which are also avallable as a sulte.
in word processlng software. Here are

s0me examples:

Identify two reasons for buying the suite of
programs instead of individual programs.

+ Office software €.9. word progessing, )
gpreadsheets, databases, email,
resentation software, desktop | Saving money by buying them in bulk.
publishing 2 A common approach for all programs
+ Multimedia software €.g. graphics, in the suite, makes them easier to
web-authoring, video editing learn.
+ CAD/CAM

i bsites
Shine Design is a creative company that creates we!
for clients. A new version of their graphic software has been
released and they would like to upgrade.
er before
(6 marks)

Explain three factors which they should consid
making this upgrade.
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computer works. The Iang.Ja‘aes

ow 2 4
y turned into the elect,-;city

of h

see on-screen

The hierarchy belo
5 on-and-

create the software you
g through the hardware @

ucture of @ com
1

movin

Hierarchy str
Application software

Low-level
Ianguagcs

Machine
code

Hardware

Application software: :
interface. Provides a function suc!

A langua:

High-level progr: )
(than machine code). Examples inc

compiled into machine code befor

Low-level programming language: A I‘
natural human language). They are wri

Machine code: Binary code that th

machine code instruction.

Worked example

Explain how a program written in a high-
level language Is carried out by the computer
hardware. (2 marks)

A high-level language is very close to
natural human language (English). To
run high-level language it needs to be
compiled by a compiler This turns it
into machine code, which is in binary.
This can then be understood by the
computer, including the processor, and
, the instructions carried out. The whole
program has to be compiled before it
can be run.

60

v shows the whole PIOC L i eventual

off pulses:
putet system

Software shown on screen a
h as productivity,

S ge which is closer to natural human langu;
amming languag lude C++, C#, Java, Visual Basic. Needs to be

e it can be run.
anguage which is closer to machine code (than
tten using an assembler.

e computer understands.

Hardware: The actual hardware of a computer, controlled by the CPU. Carries out each

High—levsl languages are compiled it
machine codé, and low-level ‘anﬁuages 3

: A i
assembled into machine code. Machine e

code (binary) is used directly with the

hardware-

nd used by the user. Has a user
solving problems or entertainment

How s a high level language turned into |
machine code? Tick one option from the \
following. (1 mark) |

A [] compiled
8 [] Expanded
¢ [] converted
D[] Compressed

gad
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L

High-level language

* Powerful and easy to understand

* Closer to natural human lan va . 5

 Imperative — Tells the cor. 9vage (English), which makes it more intuitive

* Procedural — Has a definite sta -by-step.,
to enuerzet "t and end point, Ryng through in a logjcal
€S are * Event-driven — Waits (‘listens’
ine carry out an action. ) for events, such as a mouse click, then will
e * Object-orientated — These v

» and not as a |ist i
programming. of tasks as in procedural

Low-level language

* Runs quickly as they do not need
¢ Takes up less memory Space
. Assernbly language — A language which uses mnemonics but is very close to
machine code. Turned into machine code using an assembler.
age . Mnem?mcs - 'Abbreviations which are used in assembly language and are
short instructions, e.g. MOV stands for move, CMP stands for compare.
* Machine Code — Binary code run directly by the CPU.

to be compiled

worked example

Procedural programs used to be more Event programming ‘listens' for events such as a

o common. After GUIs became standard for mouse click on a certain part of the screen and
software, event programming becan'lea then actions will be carried out. A GUI allows
more popular method of programming. the user to choose what they want to do using
Explain one reason why event windows, icons and menus, which means it is
programming has become more popular based around the user carrying out events (like
in recent years. (2 marks) clicking on an icon). Procedural programs ran in
Sequence and could not be interrupted by an
event until the sequence was complete. Therefore,
. as GUIs have become more popular, procedural

programs are used less than event-driven

m PROC

CMP AX,97
What type of language is shown in JL DONE
the box opposite? (1 mark) oMP AX, 122
JG DONE
A [] High-level SUB AX,32
:  RET
B D Low-level ENDP
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Flow charts are used to
when designing a program-.

Flow chart symbols ;
You need to be able to recognisé

Terminator ——» Connector <> De, %
Dag @ ot box 3
Dmtss .

(mput/output)

these five different type2 of symbol used in a fiq,, chay
t

Symbols used in flowcharts

] 5
Terminator Start and finish of the program
Process Calculation or operation

Decision box | Decision — leads to Yes or No branches

Data (I/O) Take in data or give out data

Connector Connects symbols together. Make sure the arrow is in the right
direction (or both).

Worked example

(A declision box always has two branches drawn from it. What are the labels? (4} mark)w
)

A D True/False B D Match/No match

C Yes/No D D And/Or

Draw the symbols in this flow chart. (4 marks)

Start —p ENter —_» Compare pairs .

mbe —> first numbe Ye
QumDers of num r fes o :
bers bigger than second? Plac:s nl?:rs:bl:ym —>> Finish
No

62
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Flow charts and

ongtamming

Flow charts are used to plan
rograms- They ':I&|P pProgrammers

work out the logic, what variables
il be needed and the steps that

we needed to make it work. A flow

a;art shows where the program

:ta"t5- where decisions are taken,

Procﬁﬁsing operations, inputs and

outputs-

L

=

Currency convertor

Convert
amount

Display
number

UNIT 2

Learning aim C |

Which symbo| would

be suitable for‘Enter
name’in a flow charty

(1 mark)

Now try this

(a) Mark has worked 35 hours this week. T
Using the flowchart, state what the
flowchart output would be. \

(b) Sharmeen has worked 20 hoursand 10 |
hours overtime, state what the flowchart
output would be.

Start

X £7.00
an hour

Enter X £10.00
overtime per hour

Add wage and
overtime

Display
wage

Rnish

63
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Progte.
texminolody

d in Programming bl Compy;
A
"9

e and sometimes initial valye
=ih

There are terms U3¢
iable name, data typ!
t of a vari jable is used. Mosg

Declaration  |A statemen
F,T’—/Ianguagea, must be done pefore the var
ta into the program- For example, this could be a\c“c‘(
Ox

| taking da
Input 1s taking
5 lection of @ value in @ combo boX

utput 1S data pmduced from the program-

Output O
sent to @ printer:

S p s
t is setting 2 variabl
The value can be Cha"raed o
"OUghoy

Assignment Assignmen
QU
A variable 15 @ valve represented by a name-.
f the variable is where it can be used in the
Progran

the program. The scopé ©

(local or global).
e sub-routine only.

local variable is used in on
anywhere in the program.

t is not changed; it is always the same, e
» €9 pi.

Input
mouse, €
This could be displayed o,
N-Scree, D

Variables

SR

Local variable |A
= 1

lobal variable can be used

Global variable|A g
Constants A constant is like variable bu
rogram and allows the program to be broken into

Chung

S
Sub-routines (A sub-routine is part of ap
A sub-routine can be called from the main program as many times as need,
eded,

[Decbraton}—Dim percentage As Real {Gloval varabie]

one global variable in this Private Sub Buttonl OnClick

Beginning of
code. (2 marks) Local variables
Dim score/As Integer

Declara(luns}(
Dim totalmarks As Integer =50<§
Ime

Identify one assignment and

|
| Assignment (putting
| e percentage = (score/total]
| in percentage) maXKS) (8 CO.‘
MessageBox.Show (percentage + “%”) m::
o
Chz

[Exdotswboutne |—End Sub
tha

[ Now try this L
| €

Dim yearofbirth As Integer

Fillin the labels of this
piece
of code. (4 marks)

The four labels are: l
Dim currentyear As Integer = 2014

Declaration on a global variable Fri
Assignment Variable Output e b
Now work out the correct place T el
Messa
geBox.Show (a
ge)

. to put each one. (0)
i —
End Sub (C)
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into. Different structures are Used ¢
or

o fits
A data structure is an organisation that dats .d ta structure is an important
i nd choosing the correct da part of
particular purposes 2 AI\S'
designing a program. que.
Arrays
co o . z
Records . b . An array is a type of variable that can |, @ M
* Recopdsiarc kels dae ;5 i several values (unlike a normal variable OId. qV
They use tables and ﬁe! 5. ~an only hold one at a time, e.g. SCor;Wthh Re
5 2 i:tabase 5 a collection Of In simple terms they can be thought of 3‘53), @ Ry
Dat . bout one topic i stored fapleshuth s number of rows and columng @ 5
¢ Data abou % 5 . 5 3
in a table, e.9 information about Each piece of d?tz ) €10 ENeyy "eferred to D
) €9 by a number, which starts at O and marks ¢, &
e w

i hool.
all of the students in 2 51 vsition of the data (see diagram beloy)

+ A row in a table that stores data ¥ ¥
about a single item is a record, O Wi d'me?z‘o:: otf the: array are the differen
e.q. information about one groups of data stored, €.g. ID array has o,
student. group of data, 2D has two related groy

has three related groups. Ps, 30

tore

+ The columns in a table S
d fields, D Array

categories that are calle

3D Array

Name, Address, Gender, and
Date of Birth.

Alocal gym is creatin
a program
il g a program to store the data

@'\oose asuitable data structure. (1 mark)\

Worked example

What type of array would be used for a
program simulating a Rubik’s cube? ¢ D e f
(1 mark) B D 1D array
C D 2D array

3D array.
D D Records
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D88 typen for programming
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Worked example

Suggest an appropriate data type for exch
vatisble 0 mark)

Annotating code for
maintenance
Code should be annotated for.
maintenance. This will make it easier for
others to make changes at a later date.
Changes may be needed to remove bugs CustomerName  Gender Age
that are found or upgrade the program
to add more functionality.

Krissie 1s a programmes who has developed a fora
tail business. She has iow moved on to work fora different

business

Why is it good that she has thoroughly annotated her
 (mark)

code
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" Developin

i n
Technology systems aré continvally bé!

is important to organisations.

@ Competitive advantage

By developing technology systems, an

organisation can create an advantage 038:::5
competitor by, for example, making prodv!
better or faster, or making vsé of internet
technology.

Example: A car manufacturer ma
on a production line to create cars,
allow them to mass produce more cars
faster. Other manufacturers’ cars are hand-

y Use robots
which

assembled, which means they cannot produce

as many in the same time.

Improved performance

Developing technology can improve the
performance of the business so it can
function more efficiently. Efficiency means
that processes are faster and tasks can be
made easier; staff may be happier and have
better job satisfaction.

A business that designs and manufactures milk
containers and packaging for other dairy products is
considering developing its technology systems,

Explain two advantages to the business of
this.

doing
(4 marks)

Nea

g tGChnOEogv
systems

9 improve:

| Nailed jy
rly there L“ lu @

d. There aré three main reasons why, the

Reduced costs

nology can make a Proces,
heaper. This can mean lowe
5 (the amount it costs to

s) and higher profits,

|mproving tech
in a business ¢
operating ;ost
run the businés

Worked example

Match the two reasons for developing
technology with two examples.

Spending less on raw materials

Competitive

advantage Finding more competitors

Providing a better service than

Reduced costs
a similar company

Lowering profit and revenue

(2 marks) ‘

da look
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| Laptop

Smartphone
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digital devic

Aled wants
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device'
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Hardware devices

Devices are items of technology that perform a specific purpose

w,_b
pC (Personal Multi-purpose computer that runs functional software

Computer) such as word processing and spreadsheets.
PC includ

e

A powerful com

puter that i

server Ryt controls other devices on
| IS
Laptop A mobile (portable) computer.
e A mo!oile device, usually with a touchscreen, about

the size of a clipboard.
e A mobile device with a main function of making calls

and sending texts but with additional functionality.

Games console A device designed primarily for playing games.

Programmable

digital devices Any object with a digital control.

Worked example

Aled wants to purchase a device. He mostly wants to be
able to surf the web but also needs to access his files to
work on them, and use it at work and at home.

(a) Select an appropriate device for him from

(b) Explain why your chosen device is suitable for
Aled. (2 marks)

the list below. (1 mark)

Aled should buy a tablet because it 15 mainly

A[] Pc
B E] Smartphone
¢ [7] Tablet

for surfing the web, is mobile so he can use it
at home and at work, and he can also access
his files if he saves them to the cloud.

device'and the purpose of these types of devices.

Using examples, describe what is meant by the term ‘programmable digital
(4 marks)

29
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— nput nd outpu
I t of a device. :
| device. Output sends data oV - '
nput puts data into a ; ut o
e stor
Input e fou ~]  [Printers ‘
Keyboard Molse Magr
| \ 2 T . med)
i) >
o @J &
Solic

Headphones

(7

G o

Projector Robot/robot arm

Microphone Scanner T [

Force feedback op!

e.g. vibration
Digital camera/ Game controller (o2

[ in a game » |
webeam — controller)

Worked example

Trevor is creating a podcast. Choose two
appropriate input and output devices he should
use from those shown opposite, (2 marks)

Touch
screen

5 C’I’I 5‘0[‘5

Input = microphone
Output = speakers

Which one of these is an Input device? (1 mark) A D Projector B D Speakers
c] Microphone p OJ Headphones
i 40
&—-ﬁ‘
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I Y
| Sto
rage
age is a type of memory which hol
52[5(7‘?98 olds data For more on memory and storage,
—
storage
T —
n Magnetic storage  |HDD (Hard Disk Dm S BTE Y et
pedd PC - can be internal or
= external
L F
o S N 25D (5o 5 ————————
onitor) 5olid state media | SSD (Solid State Drive) |e.g. hard drive in a

PC - can be internal or
external
{ e =
. SD cards o

1 €.9. a memory card in a
digital camera

-ﬂ : USB memory stick Portable storage device

Optical media CcD Has a fixed storage size
approx. 700Mb

; DVD Has a fixed storage size i {
approx. 5-10Gb
S | 1
| |
i
S
4

3 Worked example
' ! Match each device with a suitable storage
media. (3 marks)

;J
/ § Digital came DVD m

ra
— : Optical media Hard disk Sadia uses a USB memory stick to save her coursework.
‘ ptical me ]
- drive Ina games drive (a) Explain one advantage of using this type of
console storage. (2 marks)
File storage SD card (b) Explain one disadvantage of using this type of

Ina server storage. (2 marks)

41
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Automat

. inatio
An automated system is @ combinati

without human intervention. Autom:
and efficiency.

Examples of au

ral he

ting

o
2 &
—~F @
(it

Robots vs humans

There are some tasks that robots can perform b -
ome that humans can do be

humans, and there are s
than robots.

[Advantages of robots carrying out tasks

lMorc accurate/can work at smaller detail

Can perform impossible tasks for humans €.g.
go to different planets, lift heavier weights

e
ed systems

n of hardwaré
ated systems ¢

tomated systems

-

;ly there [] Nailed j E

and softwarée to carry out a f””ction
usually used to improve productiyy,

etter than

Advantages of humans carrying out tasks |

Have emotions and empathy (e.g. for
working in healthcare or childcare) ‘

Better movement for walking and running

Able to work in dangerous or unpleasant
conditions

Intuitive e.g. for driving

Can perform repetitive tasks without getting
bored or tired

Make subjective decisions

Smaller margin of error — can make identical
products over and over again perfectly

Adaptable — if a human encounters an
error, they can change, whereas a robot
will keep repeating the error

Worked example

An automated vacuum cleaner can move around
a house, cleaning the carpets and avolding walls
and furniture.

Explain how input devices and software
allow it to 'know’ how to move around the
house. (4 marks)

The automated vacuum cleaner has
sensors on it to detect when it is
near an object like a chair or a wall,
The software will identify it as an
obstacle and turn the vacuum cleaner
in another direction.

(a) Identify one input
device on this
automated system.

(1 mark)

(b) Identify one
output device on
this system.
(1 mark)

in a s\
uniqué
code
datab
prodt
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pevices to capture data

re are some specialist input tech i i
are five examples, nologies which capture data for automated systems.

Magnetic strip reader
Magnetic strip .

Had 3 Took [ | Nearly there E\ Nailed it! [ |
it!

The
Heré

Optical Character Reader

readers will read the (OCR)

strip on @ card‘,j such (:OhCR Yvill read characters (text) and convert

as a credit card. em into digital text. Simple OCR will convert
The strip is known Printed text into

digital text. More
sophisticated OCR
can read handwriting

252 magstripe.

A magstripe

and convert it into : & I
digital text.
Optical Mark Reader Radio Frequency
(OMR) Identification
OMR will read marks on a pre-printed Systems (R[‘ID) E

sheet. It is used for surveys, multiple

choice forms and lottery tickets. An RFID tag attached to

clothing triggers an .'
alarm when passed
through scanners
near the exits of

shops
Worked example
Barcode scanner
bot When the barcodes on products Match the data capture methods with a reason
in a supermarket are scanned, the for use. (2 marks)
! unique pattern is turned into a product
--F code which is found in their R « Can reduce errors because the
user has to choose options
{ dat;ba:: @i s available
g OMR « Scans a pattern that
{ represents a unique code to
identify a product
| w& OCR \- Can be scanned at a distance
| « Creates adigital file that can
be backed up to keep safe

| GO

Sheppard Airways use a self-check-in machine to make it quicker for
passengers to check in for a flight.

r @escribe the technology this automated system might use.

(2 marks)





