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General Concepts

The term Information Technology refers to the use of computers to process
and display data. Computers are now commonly used to communicate with
other people and performing tasks such as word processing, calculations and
multimedia.

In order for a computer to work it needs two things — hardware and software.

The hardware is the physical part, such as the keyboard, monitor or printer —
the bits you can touch in other words.

The software is part that runs on the hardware, ie the tools you use to perform
tasks such as word processing. The software would be Microsoft Word.



Types of Hardware

On a desktop computer, the case houses all the internal hardware, such as
CPU, RAM and Hard disks. Peripherals sit outside the case, and the
Operating System runs on the internal hardware.



Internal Hardware

These are the three primary components. We’ll go into more detail in later
chapters, but for now here is an overview.

These are all mounted onto a main circuit board, called a motherboard.



Basic Peripherals

The most common peripherals are

e Monitors
e Printers

e Keyboards
e Mice

e Scanners

e (Cameras

These all sit outside the case and connect to your computer via USB cable or
similar.

Some familiar ones are pictured below.




Basic Operating Systems

As well as all the hardware and peripherals, you need software to make the
computer work. The first piece of software that is needed is called an
Operating System.

This could be...

e Windows 10 on a PC

e Mac OS if you’re on a Mac Computer.

These look similar to the ones pictured below

This Operating System provides you with a user interface where you can use
various tools called programs or software to do your work. For example,
Microsoft Office is a software application package that allows you to create
documents, presentations, spreadsheets and so on. Photoshop is a program for
editing photos.



Hardware Components

Computer systems are made up of a number of different hardware
components such as a central processor (CPU), memory (RAM), storage
space (HDD) and so on. This is called internal hardware and usually plugs
into a main board called a motherboard.

Devices that sit outside the case are called peripherals and can include
printers, scanners, keyboards, mice, cameras and so on.

There is also removable storage such as memory cards, USB sticks and
external hard drives that are designed to be protable.

Lets start by taking a look at internal hardware.



Memory ( RAM)

Computer memory is made up of silicon chips and is the computer’s working
area. This is where software instructions and data are stored.
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For example if you are typing a document in Microsoft Word, both Microsoft
Word and your document are loaded into and stored in the computer’s
memory while you are working on it. This is not to be confused with the
Hard Disk. Usually measured in GigaBytes

DRAM or Dynamic Ram needs to be constantly refreshed. SRAM or static
RAM is a lot faster because it doesn’t require to be refreshed.

Standard system RAM is DRAM or sDRAM. SRAM is reserved for cache
memory and is mounted onto the motherboard already.

To confuse things even more, RAM comes in different forms: DDR, DDR2,
DDR3 and DDRA4.
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DDR and DDR2 are old now and being phased out in favour of DDR3 and
DDR4. Most of the latest PCs will use DDR3 & DDR4 RAM.

Notice the positions of the cut out notches along the bottom of the DIMM
indicated in red on the photograph above. This is to make sure only the
correct RAM fits in the slot on the motherboard.

RAM speed is also measured in MegaHertz (MHz) and you’ll likely see this
when looking at buying RAM.

Laptops have their own type of memory. It’s more or less the same except for



the physical size. These memory modules are called SO-DIMMs

i

204 Pin DDR 3

When buying memory, you need to find out what memory modules your
computer’s motherboard takes. You should be able to find this in the
documentation that came with your computer.

So looking at the spec of my computer, shown below, I need a DDR4
memory module that runs at about 2133MHz.

olots Four DIMM sockets

Type DDR4

+ Up to 2400 MHz with XMP (optional)
Configurations supported 4GB, 8 GB, 16 GB, 32 GB, and 64 GB

Also reading further down, I can get 4, 8,16,32 or 64GB modules. For this
example I am going to add 16GB



So when searching, I’ll look for something the one shown below, and make
sure the module is DDR4 and runs at least 2133MHz as it said in the PCs
spec above.

Technical Details

Brand

ftem Weight d1g

Product Dimensions 133x31x03cm

ftam modal number HX421C14FBK2M16 "mg:::;
Series 16GE 2133MHz DDR4A Kit of 2 mbo:d\:r
Color

Form Factor 2868-pin DIMM

RAM Size 16 GB

Memory Technology PC-17000, 288-pin Dlmh@
Computer Memory Type DDR4 SDRAM

Voltage 1.2 volis Memory type: DR,
DIDR2, DR or DORY,
Operating System Yes Needs 1o match the type of
i mecmory vour midherhaznd
Software Included Yes )requipes

You will also need to open the case and find out how many memory slots are

available.
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This one has two spare and two in use.



Slide the DIMM into a vacant slot, it will only go one way, then gently push
down until it clicks into place.



Hard Disk Drive ( HDD)

The hard disk (also called a hard drive) is like a filing cabinet and
permanently stores all your documents, photographs, music, your operating
system (such as Microsoft windows) and your installed software (such as
Microsoft word)

When you start up an application such as Microsoft word, the Microsoft word
software is loaded up off the hard disk into the computer’s memory (or ram),
where you can work on your documents. Usually measured in Gigabytes and
Terabytes, eg 500GB, 1TB, 4TB.

The disk spins at 7200rpm on most modern hard disk drives and connects to
your computer’s motherboard using SATA.



Some cheaper drives run at 5400rpm and can be slow on modern computers,
so keep this in mind when buying.



Solid State Drive ( SSD)

Performs much like a Hard Disk but is extremely fast and also extremely
expensive.
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These drives are being used in smaller laptops/notebook computers and on
some tablet computers where you don’t require large amounts of storage
space.

These drives can also be useful where you need fast data transfer rates, such
as for video editing, playing games and recording audio/video.

These can be over 2TB, however large capacities are expensive. The average
size in use is about 250GB



CD/ DVD/ Blu-ray Drive

Another dying breed, this drive allows you to play CDs, watch DVDs or Blu-
Ray movies that come on a disk.

You can also create your own. Most of these drives have a “writer” function
that allows you to copy your own data onto a blank disk; this could be your
photographs, documents or your home movies.






Memory Cards

Memory cards are commonly used in digital cameras, tablets and some smart
phones. The most common type are called SD Cards and come in a variety of

sizes; SD, Mini SD and Micro SD, shown below.
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Sacure Digital

32.0mm

24.0mm I

15.0mm )|

SD cards tend to be used in digital cameras, while mini and micro SD cards
are used in smart phones and tablets.

These cards are usually read with a card reader. Most tablets and smart
phones have these built in, however you can buy USB card readers that plug

into your computer like the one below.






USB Flash Drives

Also called memory sticks, these little things plug into the USB port on your
computer or laptop and allow you to copy files onto them much like a hard

disk.
They are more for backup and transport of data such as photos, documents

etc.

These drives come in a variety of shapes and capacities ranging from 2GB up



to 512GB



External Hard Disk

External hard disks are hard disk drives that sit outside the computer and plug
into your USB port.

These are designed for portability and are usually small enough to fit in your
pocket. These are great for backup and transport of data such as photos,
documents, videos etc.

These can range up to about 4TB.



NAS Drives

NAS drives, sometimes called Network Attached Storage, allow you to store
and backup files to a central point on your home network.

Cable TV
Decoder

Cable Rouber

BenTana™.

Cath Etharnat
Cakin

Cable Modem MAS Drive

All the machines on the network can access files on the NAS drive, shared
data can either be set to private for one particular machine or shared publicly
for all machines to see.

These devices make great backup strategies and come with software you can
install on your computer to automate backups at certain times.

You will need a few terabytes of storage on your NAS.



Personal Cloud

Personal Cloud storage takes your NAS drive one step further. An example of
this is Western Digital’s ‘My Cloud’ device.

This device works like a NAS drive, as described above, except it will sync
all your files to its cloud service on the internet, meaning you can access your
files from anywhere, not just at home. To get started go to...

www.mycloud.com/setup

Click ‘Get Started’; make sure your MyCloud device is powered on and

connected to your router. Click next.

Select your device from the list, then click next.

r

Enter your name and email address for your MyCloud.com account

Connect

Select your WD My Cloud

MyCloud




Q Personal Cloud

Set up your personal cloud

Enter your name to create your user account You'll use this account to accass your WD My Cloud from inside your home
¥ ] 1 7 ¥
Kevin Wilson

W

Want to access your files from outside your home?

Enter your email to creale (or expand) your WD My Cloud account. You'll use this account to access your WD My Cloud from anywhere in
the world. You'll receive an email with additional information and instructions

kevin.wilson@elluminetpress.com

Click next.

On the next screen, it is useful to install the ‘My Cloud application’ as this
will allow you to administer your personal cloud so you can easily change
settings, create users, share files etc. Also placing a shortcut on the desktop
makes it easy to launch the application, should you need to change any
settings.

Connect Personal Cloud V Setup Complete

Congratulations! Your WD My Cloud is set up!

Next, we recommend installing the WD My Cloud application

&4 [nstall the WD My Cloud application

O F;Jq!:[ cess upload, share, and manage vour liles on vour personal ol
whiethe £ e road

Also:
ﬂ Place helpful aliases on my Desktop @

ﬂ Recommended; Automatically updale WD My Cloud whenever new firmware becomes available

Click finish, when you’re done.



Check your email and click on the confirmation link. Enter a MyCloud
password for your account.

Create MyCloud.com
password

This password lets you access your content anywhere on any
device

Your email kevin.wilson@elluminetpress.com

This password will also be used as your device password

Sign into the MyCloud.com account to access files from MyCloud.com
Enter the password for a user account
Click ‘Download WD sync’ and allow it to install.

Once that is done, enter your username and password you created in previous
steps.

Select any additional folders you would like to keep in sync with the My
Cloud



Sync your files

We selected the most common folders on your computer. Changes you make to these

folders will be automatically made on your My Cloud drive.

Documents
Pictures
Music
Movies

3 GB

12.2 GB

10.2 GB

67.2 GB

WD Sync will begin scanning and syncing files. Depending on how many

files you have on your computer, this could take a while.
You can access any of your files from

mycloud.com

Just click sign in and enter your username and password.



C:' My Cloud’ Files Shared ~

WDMyCloud
@
My Documents
a kevin.wilsan My Movies

My Music

My Pictures

E L planet earth starter.docx

Authors: Kevin Wilson

g L planet earth.docx

Authors: Kevin Wilson

Here you can browse through your files, double click on the folders to open
then.

To open documents, double click on the icons. This will open the file in the
allocated application, in this case Microsoft Word.

This means you can log in and access your files from any computer or laptop
connected to the internet

You can also download these files, email them or share them on social media.

You can also access your files on your phone or tablet. Just go to the appstore
and download the app ‘mycloud’

Launch the mycloud app then log in using your username and password.
You’ll be able to tap on any of the files and documents, share them, edit them
and so on.
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Makes a great backup device and also allows you to work from anywhere
which is ideal for business users, college students, teachers and so on.

These are very similar to dropbox.com, onedrive.com, googledrive, etc.



Storage Units

Much like length can be measured in metres and kilometres or weight in
grams and kilograms, computer storage is measured in bytes and kilobytes.

For example, 1 kilobyte is rounded to 1000 bytes for ease of use.

Without getting too technical, it’s exactly 1024 bytes in a kilobyte because
computers use binary to count (2, 4, 8, 16, 32, 64, 128, 256, 512, 1024), not
the decimal system (1, 10, 100, 1000, 10000, 100000) like we do.

If you remember from primary school maths, reading from right to left, you
have your units, tens, hundreds, thousands and so on. So you can write a
number 123 (3 + 20 + 100 = 123).

Using binary it’s the same, except you use 2s (reading from right to left 1, 2,
4, 8, 16, 32, 64, 128 and so on). So the number 123 in binary would be
1111011 (64 +32+16 +8+ 2 +1 =123)

In decimal 100 10 1

1 2 3 = One 100 + Two 105 + Three 15 = 123
In binary 64 32 16 8 4 2 1
1 1 1 1 0 1 1 = G4+32+16+8+241=123

If you count a bit further in binary, you’ll get to 128, 256, 512, 1024... So you
see why it’s 1024 not 1000.

Here’s a summary of the different units you’ll most likely come across when
using computers.

Bit Most basic unit of storage Eithera'l'ora'0’

Byte Consists of 8 bits a series of 8 bits is encoded to represent a character, number, etc
Kilo Byte 1024 Byles rounded to 1000 bytes

Mega Byte 1024 Kilo Bytes rounded to 1,000,000 bytes

Giga Byte 1024 Mega Bytes rounded to 1,000,000,000 bytes

Tera Byte 1024 Giga Bytes rounded to 1,000,000,000,000 bytes

To give you an idea, music and photos can be a couple of mega bytes each
but can take up a few hundred gigabytes if you have a lot. Large documents
can be around 40 megabytes, or about 50 kilo bytes if they are short.



CPU / Processor

The CPU or processor is the brain of the computer and responds to all the
commands you give the computer. It is one of the primary factors in
determining the power of the system. Measured in Gigahertz, the higher the
number, the more powerful the processor.

Modern processors have multiple cores. You might see a dual core or quad
core processor. A core is an independent processing unit, meaning the
processor can execute more than one instruction at a time, so the more cores
your processor has, theoretically the faster it is.

The operation of most CPUs, is to execute a sequence of stored instructions
called a program. The instructions are kept in the computer’s memory (or
RAM).

There are four steps that nearly all CPUs use in their operation:

fetch, decode, execute, writeback.



Processors running at 2Ghz or more, do this billions of times a second.



Sound Card

A sound card also known as an audio card is an internal expansion card, that
facilitates the input and output of audio signals to and from a computer,
providing the audio for multimedia applications such as music, editing video
or audio, presentations, games and video projection; through a speaker or
sound system.

Pink Analogue microphone mnput
Light blue Analogus hne impul from extemnal device.
Analogue output for the matn sterso signal
LB | fom oot speakers orbeadphooes.
B Analogue audio outpu for 2 special panning,
Raght-to-left speaker.
Black Analogue amdio output fior surround sound
speakers, (vpucally rear stereo.
. Analogue audio output for centre channel
Shwen | speaker and subwooler.,

Sound cards are usually integrated into most modern motherboards, using
basically the same components as a plug-in card.

The best plug-in cards, which use better and more expensive components, can
achieve higher quality than integrated sound and are usually used in higher
end applications such as audio production, music composition and video
editing.

Some sound cards have more specialist connections such as digital output for
connecting to sound systems and amplifiers.



Video Card

The video card or graphics card is responsible for processing video, graphic
and visual effects you see on your monitor.

Most video cards offer various functions such as accelerated rendering of 3D
scenes and 2D graphics, MPEG-2/MPEG-4 decoding, TV output, or the
ability to connect multiple monitors.

Most modern motherboards have video cards integrated into them,
eliminating the need for a plug-in card. However, integrated video cards are
not usually as high quality as plug in cards. This makes plug in cards more
suited to high end video production, graphics processing and video games.

Some plug in video cards have more specialist connections such as HDMI,
DVI, S-Video or Composite for connecting to high end televisions, projectors
and monitors.



Expansion Slots

Video cards and sound cards plug into expansion slots on your motherboard.
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The ‘PCle x 16’ slots are extremely fast and are for high end graphics cards
like the one shown opposite.

The PCI slots are for sound cards and other types of cards.

The ‘PCle x 1’ slots are for smaller devices such as ethernet and wifi network
controllers or modems etc.



Inside the Case

All these components connect to a large circuit board called a motherboard
and is the main circuit board found in desktop and laptop computer systems.
It holds many of the crucial components, such as the processor (or CPU) and
memory (or RAM), and provides connectors for other peripherals.

A typical desktop computer has its processor (CPU), main memory (RAM),
and other essential components connected to the motherboard. Other
components such as storage (hard disc, dvd drive) can be connected to the
drive connectors on the motherboard using cables, as can be seen in the

photograph opposite.



Cards for video display and sound may be attached to the motherboard, and
plug into the expansion slots. In modern computers it is increasingly common
to integrate some of these devices into the motherboard itself namely video
and sound cards.






Computer Peripherals

Computer peripherals are essentially anything that connects to the computer.

This can be input devices such as keyboards, mice and scanners; output
devices such as monitors and printers; or storage devices such as hard disks,
DVD and flash drives.

All these components connect to the computer using a variety of different
connectors and cables; whether it’s USB to connect a printer or HDMI to
connect a computer screen or projector.

Lets start by taking a look at the most common of all peripherals, the printer.



Inkjet Printer

These printers are good for the average user who just wants to print some
letters or other documents and the odd few photographs. They are generally
slower printers and are not suitable for printing documents with a large
number of pages.

{'dﬂnn

These printers can also print on labels, envelopes and specialist presentation
paper (good for greetings cards if you want to print your own).

The only issue I find with inkjet printers is the ink tends to dry up if you
don’t print out regularly. So make sure you print out something at least once
a week to keep the ink from drying up.




Inkjets work by forcing tiny droplets of ink in a pattern to form an image.



Laser Printer

Laser printers can produce very high quality prints very quickly and are
suited to high volumes of printouts and can be a bit more expensive than
inkjets.

These printers are good if you do a lot of printing, for example, if you run a
business or have a family that all want to print out from their own
computers/laptops at the same time.

These printers come in black and white and colour and work by burning ink
(called toner) onto the page; these toner cartridges can be expensive but last a
lot longer than ink jet cartridges.






Laser printers use a laser beam to create the image to be printed on an
electrically charged rotating drum.

, Tilted mirror
Laser diode ; Toner hopper
Acrylic lens
G-sided

. ! ﬁ P
T Charge roll

Waste bin o !
with wiper _ 8 Doctor
blade = | - W blade

ner adder ro
Paper Toner adder roll
- Developer roll
a4 £

Photoconductor
drum

Fuser assembly “Transfer roll

Toner particles are then electro-statically picked up by the areas on the drum
which have not been exposed to the laser, creating a very sharp image.

The drum then transfers this image onto the paper by direct contact is the
paper passes over it.

Finally this image is fused to the paper by the fuser unit which heats the
paper temporarily melting the toner and presses it onto the page.



USB

USB stands for Universal Serial Bus and is a universal connection used to
connect all different types of peripherals to your computer as easy as possible
using the same connection type.

USB 3.0, shown below left, was released on 12 November 2008, with a data
rate of around 4 Gbps and is much faster than USB 2.0.

USB 2.0, shown below right, was released in April 2000, with a maximum
data rate of 480 Mbps.

USB 3.0 ports are colour coded in blue, while USB 2.0 ports are colour coded
in black.

The smaller USB pictured below left is called micro USB and the one next to
it is called mini USB.






Ethernet

Also known as RJ45, Ethernet is used to connect a computer or laptop to a
network and to the internet.




FireWire

Also known as IEEE 1394 or iLink, this port was widely used in digital
camcorders and most of them that recorded onto tape included a firewire
interface .

There were two versions; Firewire 400 (on the left) and Firewire 800 (on the
right).

FireWire 400 transfers data at about 400Mbps, Firewire 800 transfers data at
about 800Mbps



ThunderBolt

Thunderbolt ports are used for peripherals that require extremely fast data
transfers and have been known to support speeds of up to 10Gbps.

m—

This port is also used on Apple Mac computers as a mini display port for
connecting to monitors and projectors.



eSATA

eSATA cables connect to some types of high speed external portable hard
drives. The eSATA cable cannot transmit power, unless you use eSATAp

(powered eSATA).




DVI

Digital Video Interface is a video display interface used to connect a video
source (eg your computer) to a display device, such as an HD ready TV,
computer monitor or projector.

DVI can get a bit confusing, as there are a number of different connectors.
Here is a summary.

DV Single Link. DVI cable with integrated analog for
both analeg and dightal displays up to 1920 = 1200

llllllllJ
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DVl Dual Link. DV cable with integrated analog for
both analog and digital displays up to 2560 « 1600

DVI-D Digital Single Link. DVI cable with digital signal
only for displays up to 1920 = 1200

llllllllJ

DVIE-D Digital Dual Link. DV cable with digital signal
only for displays up to 2560 = 1900




High Definition Media Interface, is a combined audio/video interface for
carrying video and audio data from a High Definition device such as a games
console or computer to a high end computer monitor, video projector, or

High Definition digital television.
Pictured below is Standard HDMI & Micro HDMI.
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VGA

Video Graphics Array is a 15-pin connector found on many computers and

laptops and is used to connect to projectors, computer monitors and LCD
television sets.




Component Video

Carries a video signal (no audio) that has been split into three component
channels. It is often used to connect high end dvd players to televisions.




Composite Video

Carries an analogue standard definition video signal (with no audio) used in
old games consoles or analogue video cameras.




1/8” (3.5mm) Phono Jack

The phono jack also known as an audio jack, headphone jack or jack plug, is
commonly used to connect speakers or headphones to a computer, laptop,
tablet or MP3 player and carries analogue audio signals.




1/4” (6.35mm) Phono Jack

These are generally used on a wide range of professional audio equipment.
6.35 mm (174 in) plugs are common on audio recorders, musical instruments

such as guitars and amps.




3 Pin XLR

The XLR connector is usually found on professional audio, video, and stage
lighting equipment.

Many audio mixing desks have XLR connectors to connect stage mics.




RCA Audio

Some home audio system, televisions and DVD players use RCA cables to
connect to audio receivers, amplifiers and speakers.




S/PDIF Optical Audio

Also known as TosLink, these are for high end amplifiers and home cinema
systems and make use of fibre optic cables to carry the audio data from a
DVD player or computer system.




Types of Computer

There are many different types of computer and they range from the smallest
smart phone or tablet computer to large super computers that fill entire
buildings.
The most common ones you’ll find are micro computers, built on the micro
processor.



Desktop Computer

A microcomputer is a small, relatively inexpensive computer with a
microprocessor that has become commonly known as a PC or Personal
Computer. PCs now days come in various different incarnations depending
on their function; desktops for power, larger hard disk, memory and larger
screens or laptops and tablets for their portability.

The traditional desktop computer with a monitor, computer case, keyboard
and mouse. Can either be a Mac or a PC.

These machines are usually quite big and have the most computing power.
They are aimed at gamers, graphic designers, video editors, office users and
professional users. They are ideal with large screens, plenty of computing
power and storage space.

Desktop computer sales for home users have been steadily declining in
favour of laptops and tablet computers.



Desktop: All-in-one

This type of desktop is virtually identical to the traditional desktop we talked
about above, except the computer case has been done away with. Instead, all
the internal hardware (processor, RAM, hard disk and video card) from the
computer case, is integrated into the back of the screen itself.

This makes the whole system easier to set up, as all you need to do is plug in
your keyboard and mouse, hook it up to the power and you’re ready to go.

Some of these systems have touch screens built in, allowing you to tap icons
on the screen instead of using a mouse.

Apple’s iMac was the first to use this format, but many other manufacturers



have copied this design.



Laptop

A typical laptop computer, also sometimes called a notebook. This one is a
laptop running Windows 10.

Laptops usually have a similar spec to their desktop counterparts, however
there are some compromises due to space. They tend to have less RAM and
run slightly slower than desktops. The screens are usually between 12” and
17”.

They can run all the software and apps that are available on a desktop and
come with Windows 10 or Mac OS.

The major advantage of a laptop, it its portability. The fact that you can use it
in any room, sit on the sofa and surf the web, talk to your friends. Or do some
college work in a coffee shop or library.



Netbook

Netbooks are small cut down versions of laptops. They have less RAM, HDD
space and are designed to be small, lightweight and inexpensive which makes
them great for carrying around. The screens are usually about 10”. Notice the
size compared to the ball point pen in the photograph.

Netbooks can run Windows 10, some form of Linux or even Chrome OS.

These are great for working on the go or travelling around. They can run
traditional software such as Microsoft Office and work well when browsing
the web, social media or keeping in touch via email.

These have limited power, so anything more processor intensive such as
Creative Suite or some types of games will struggle to run on these machines.



Chrome Book

Chrome books are pretty much like netbooks and have been developed by
Google to work with their cloud service.

Chrome books come with Chrome OS installed and are build around the
Chrome Web Browser that allows you to run apps such as games, document
writers, spreadsheets, presentations and graphics apps. Your files are stored
on your personal cloud space known as Google Drive.

Chrome books require a constant internet connection in order to work and
have limited memory and hard disk space, as data is intended to be stored on
the cloud service.

Traditional software such as Microsoft Office, Adobe Creative Suite and
many types of games do not run on these machines.



Tablet Computers

Tend to be a cut down compact version designed with touch screens. This
one is running Windows 10 in desktop mode.

Examples of these come in the form of iPad, Microsoft Connect Tablets,
Surface Tablets, Samsung Galaxy Tab, Amazon Fire and many more.

These are ideal for travelling and carrying about as they are light weight and
can be stored in your bag easily.

They have countless apps available from the app store that you can download
directly onto your tablet. These range from games to cut down versions of
Microsoft Office and basic graphics packages. They are also good for
browsing the web, social media, making video calls and keeping in touch
using email.

Some tablets can even run traditional software, if they are running Windows



10.



Hybrids

Hybrids are a cross between laptop computers and tablets. An example of a
hybrid is Microsoft’s surface tablet.

These can function as a laptop and have detachable keyboards. Once you
detach the keyboard you can use the device in tablet mode, attach the
keyboard and you can use it as a laptop.

These devices aren’t usually as powerful as traditional laptops and are usually
smaller and light weight.

They also have countless apps available from the app store that you can
download directly onto your hybrid. These range from games to cut down
versions of Microsoft Office and basic graphics packages. They are also good



for browsing the web, social media, making video calls and keeping in touch
using email.

Some hybrids can even run traditional software, if they run Windows 10.



Mainframe Computer

Mainframe computers operate at a very high speed and have many peripheral
devices attached to them. They occupy very large space more often than not

an entire room.




Mainframe computers have a large memory capacity and processing power
and are used for critical applications such as bulk data processing of census
records, statistics, and transaction processing in banks. These computers can
have thousands of workstations or terminals logged in at the same time.



Super Computer

This supercomputer shown below is Blue Gene and has over 250,000
processors and can perform an incredible 200 trillion operations per second.
The entire computer is grouped into 72 cabinets, each connected by a high-
speed optical network and is housed in an air conditioned room.
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Supercomputers play an important role in the field of computer science, and
are used for a wide range of processor intensive tasks such as quantum
mechanics, weather forecasting and climate research where very large
amounts of data need to be processed and calculated very quickly.



Understanding Hardware
Specifications

Computer specifications can often be confusing as they tend to include a lot
of promotional and technical words and phrases.

In this section we’ll go through the most common information you’ll most
likely need when shopping for a computer, laptop or tablet.

We’ll take a look at some common specifications and try to decode all the
technical jargon, so you can be confident when shopping around for a
computer.



So Many Machines

A lot of people ask what computer I should get. This is a valid question as
there are so many to choose from. You could have a tablet, pc laptop, pc net-
book, pc desktop, macbook or an imac; the list goes on.

=-me o

This is what I have found from experience of using computers at different
levels for different tasks.

The question I always ask myself is what I will be using the machine for.

e Will I be playing games?

Will I be editing photos or video? Or just looking at them?

Will I be typing documents, making spreadsheets or presentations?

Will I be using the internet, email and a bit of video chat?

Do I need portability?

You should take all these things into consideration when buying your
machine.

For example, if you are just using your machine to type some documents,
check your email and browse the internet, you perhaps don’t need the most
powerful machine you can find as a lot of that power is expensive and could
be wasted.

On the other hand if you do a lot of video editing or photography or play the
latest games you would need as much power as you can afford.

Do you want to be sitting at a desk while you use a computer? Or do you
prefer sitting in your favourite chair in a coffee shop? If you prefer the coffee
shop setting or moving around, perhaps consider a laptop.



Mac or PC?

There seem to be two main types of computer available in most computer
shops. One is an Apple Mac the other is a Windows PC.

One of the biggest deciding factors in buying a Mac or a PC is the price.
Macs are much more expensive than PCs, in some cases costing up to twice
as much as a comparable PC. This can make a Mac not worthwhile if you
only need to do basic computing.

Sllarminat Pross

g———]
Find woarr way arowund
‘Oifice 365...

v g e

wm-um,uma-t"

! .lflrl‘.lll P |l

Apple is very selective about what programs and applications it allows to run
on its machines so software availability can be an issue. However if the
software is available for Macs, it is generally high quality and reliable, but
there is less variety.

Macs tend to be a bit more secure than PCs as there are a lot more internet
threats that target PCs.

Macs are used in creative industries, so a large amount of creative software is
available for Mac, making them a good fit for graphic designers and people
who love taking photographs, listening to music and playing movies. They
have built-in software and hardware features that play music or movies, edit
and store photographs and also have software for internet and email along
with office applications for word processing etc.



PCs tend to be used in offices and businesses so they have a wide range of
applications available for internet browsing, email and word processing.

PCs are better suited for gaming because of their powerful graphics
capabilities and the wide variety of games available for PC.

PCs tend to be better for users who occasionally use their computer or use it
for basic tasks such as internet, email, a few photographs, bit of music and
some typing as paying the price for a Mac might not be worthwhile.

However if you use your computer a lot, love taking photographs, making
videos, watching DVDs, listening to music as well as typing documents,
browsing the internet and using email, a Mac might be worth its price.



Decoding Computer Specs

In this section, we’ll take a look at come common computer and peripheral
specifications you might find online or when shopping for a computer.

It’s worth knowing a bit about these terms before going to the computer
store. I have tried to filter out most of the tech-babble and circled the
information you need.
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Printer Specs

Here is a common specification you might find when shopping for a printer.
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If connecting to your computer using USB, make sure you buy a USB cable,
some printers don’t include one.






The Internet

You can connect to the internet in a variety of different ways. Many of
today’s Internet Service Providers offer a DSL, Cable or Fibre Optic
connection to the internet, depending on where you are.

In this section, we’ll take a look at some of the most common methods and
their basic setups.

We’ll also take a look at some of the WiFi options and some basic security
protocols.

Lastly a look at some common router specifications to help you decide on
which one you need to buy, if you’re out shopping for one.



DSL

Stands for Digital Subscriber Line and is basically implemented as a DSL,
meaning the download speed is faster than the upload speed. This type of
internet connection connects via your telephone line, allowing you to use
both your phone and internet at the same time using a DSL filter.

abSL Modem Router

DSL Filter

You’ll need an a DSL / a DSL.2 modem router that plugs into your phone
line. These are usually supplied by your ISP, so check with them before

buying.



Fibre Optic

In some countries, the fibre optic cable runs from the exchange to the
telephone cabinet in your street and uses v DSL over the copper phone line to
run the last 100-300m or so to your house.
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This is called FTTC or ‘fibre to the cabinet’ and has a very similar setup to
the illustration above.

For this option to work you will need a modem router that is compatible with
v DSL/ v DSL2. Check with your ISP for specific details.






If you’re lucky enough to can get fibre running directly to your home, this is
called FTTP or ‘fibre to the premises’ and is set up as shown below. This
means the fibre optic cable runs from the exchange all the way to your house.

Cable Router
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A modem supplied by your ISP connects to a fibre optic cable coming into
your house.

You can then buy a cable router that has WiFi capabilities and plug that in
using an ethernet cable. This will allow you to have WiFi in your house.
Some ISPs will already have this built into their modem, so check with them
first.



Cable

Cable Internet is distributed via your cable TV provider and usually runs
down a COAX cable rather than a phone cable.

Setups may vary slightly from different providers, however most will be
similar to the one illustrated below.

Cable TV
Decoder

Cable Router
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The COAX cable is split and one goes to your cable TV decoder and the
other to your cable modem. From your cable modem, you can connect a cable
router using an ethernet cable, which can provide WiFi. Some ISPs will
already have this built into their modem, so check with them first.



Satellite

This option is available in rural areas where line based broadband services
such as DSL or Fibre aren’t available.

It uses a satellite dish to provide access but speeds tend to be lower and
weather conditions can interfere with reception.



3G/4G

This option uses the mobile/cell phone network and usually involves
plugging a USB dongle with a SIM card into your computer.

3G and 4G are usually included with smart phones as part of your package or
contract.

Speeds have improved over the years, however they are still very slow in
comparison with DSL, Cable or Fibre Optic.



WiFi allows you to connect to a wireless network, also called a Wireless

LAN and is usually broadcasting on a frequency of 2.4GHz and 5GHz radio
bands.

Wireless LANs are usually password protected to keep them private and to
prevent unwanted visitors using your WiFi. WiFi networks usually have a
network name often called an SSID.



Dual Band or Single Band?

Dual Band wireless LANs use both 2.4GHz and 5GHz but you’ll need to
make sure your devices (phone, laptop, tablet and computer) are compatible
with these frequencies. Some devices only broadcast on 2.4GHz and some
use both, so check the WiFi specs on your devices. There is far less
interference on the 5GHz band and in some cases can provide better service.

Single Band wireless LANs use either 2.4GHz or 5GHz, not both.



WiFi Extenders

The technical term is wireless repeater and if you live in a big house, these
can help to cover your whole property if your WiFi router doesn’t quite
reach.

The idea is to position the extenders as far away from your wireless router as
possible without losing too much of your signal quality. This will give you
maximum range.

0

- —

Ak Ta dwdy Bb pOLS IR WiThaaT
Iosing oo much reception from

tha cable rguter, Tha axtendes .
will indécate this. ‘W




Wireless Standards

All wireless networks are based on the IEEE 802.11 standard.

The 802.11b standard, has a maximum raw data rate of 11 Mbps using
2.4GHz and is an out dated technology now days.

The 802.11g standard, extended the throughput to up to 54 Mbps using the
same 2.4 GHz band.

The 802.11n standard, also known as Wireless N, extended throughput over
the two previous standards with a significant increase in the maximum data
rate from 54 Mbps to 300 Mbps, and can be used on the 2.4 GHz or 5 GHz
frequency bands.

The 802.11ac standard, broadcasts on the 5GHz band and has throughput of
up to 1 Gbps and is sometimes referred to as Gigabit WiFi. This is
accomplished by using wider RF bands for each channel.



Wireless Security

There are currently two standards for home WiFi: WPA and WPA2, WPA?2
being the more recent standard.

WPA Stands for ‘WiFi Protected Access’ and is implemented using a
preshared key ( PSK). It is commonly referred to as WPA Personal, and uses
the Temporal Key Integrity Protocol ( TKIP) for encryption.

WPA2 uses Advanced Encryption Standard (AES) for encryption. The

security provided by AES is much more secure than TKIP, so make sure your
WiFi router has WPA2-PSK encryption.



Understanding Router
Specifications

Most routers will have a specification similar to the one below. I have tried to
highlight the things to check, depending on what type of router you’re
looking for and what your connection type is; aDSL, Cable or Fibre.

The spec below is a router for aDSL and vDSL/‘Fibre to the cabinet’
services.
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The spec below is a router for cable and ‘fibre to the premises’
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Data Transfer Rates

In communication systems, data is usually measured in bits per second, not
bytes per second.



Bytes and Bits

Computer data is measured in bytes. There are 8 bits in one byte. So to
calculate the data transfer rate you need to convert the size of the data from
bytes to bits. Don’t get megabits confused with megabytes.

To convert bytes to bits you need to multiply by 8, so
2 bytes is 2 x 8 = 16bits

Going a bit further

2 kilobytes is 2 x 1024 = 2048 bytes

Remember there are 1024 bytes in a kilobyte

Now convert to bits. There are 8 bits in one byte so
2048 x 8 = 16,384 bits

Remember, always convert down to bytes then multiply by 8.
Another step further

2 megabytes is 2 x 1024 = 2048 kilobytes

There are 1024 kilobytes in a megabyte

2048 kilobytes x 1024 = 2,097,152 bytes

Now multiply by 8 to convert to bits

2,097,152 bytes x 8 = 16,777,216 bits

Large numbers get complicated, so 16,777,216 bits can be converted to 16
megabits.

So 2 mebabytes per second would be 16 megabits per second.

A short cut would be, if you are converting megabytes to megabits, you can
just multiply by 8. Same with kilobytes to kilobits, or gigabytes to gigabits. It
gets a bit more involved if you are converting, for example, kilobytes to bits
or megabytes to bits.

Going the other way is very similar

Say I had an internet connection of 40mbps (megabits per second)



40 megabits per second + 8 = 5 megabytes per second
So how long will it take to download?
To calculate this use file size + data rate = time to download

So for example a 70megabyte file with a 40mbps (megabit per second)
connection speed.

First you need to convert both data so they use the same units - you can’t use
both megabytes and megabits.

40 Mbps + 8 = 5 MBps (Mega Bytes per second)
So...

Time to download = 70MB + 5MBps ( Mega Bytes per second)
= 14 seconds

5GB File?

5GB x 1024 = 5120MB (remember the units need to be the same; can’t use
gigabytes and megabytes)

5120MB + 5MBps = 1024 seconds (no one quotes that many seconds so you
can divide this by 60 to get minutes)

1024 seconds + 60 = approx 17 mins
MBps = Mega Bytes per second
Mbps = Mega Bits per second.

So when your broadband provider boasts “40meg” it is actually 40 megabits
per second, not 40 megabytes per second. A lot slower since 40Mbps =
5MBps.



Computer Networks

When two or more computers are connected together they are said to be
networked. A network can be two or three computers connected together in a
small office or connect computers together in different parts of the country.

There are three main types of networks. LAN, MAN & WAN.



Local Area Networks ( LANSs)

A small network contained in a single site or building is called a LAN or
Local Area Network.

Office with PC workstations

Cat5 ethernet cables
connect PCs to switch

Core Switch

Router provides internet
access to LAN

As you can see in the diagram, the network covers a small area. The
computers could be split up into different offices or all in one room and can
all access resources served from the file server and use internet services
provided by the router.

Server



They are all connected together using a switch.



Metropolitan Area Networks (

MANSs)

A metropolitan area network is a network that connects computers in a region
larger than a local area network (LAN) but smaller than a wide area network
(WAN) and is usually an interconnection of networks in a city that form a

single larger network.
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In this example, we have a university campus network with buildings spread
all over the city. Each campus has its own LAN, and the LAN at each campus
is linked together to form a much larger network called a MAN.

These could be linked using fibre optic cables or even a virtual private
network using the internet.



Wide Area Networks ( WANSs)

A network that connects computers and LANs in different parts of the
country is called a WAN or Wide Area Network.
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This example is of a multinational organisation that has offices in different
cities and countries. Each organisation can have its own LAN and is linked to
a larger network over the internet.

A WAN can also have MANSs connected to it as well as lots of smaller LANSs.



Peer-to-peer Network

On peer-to-peer networks, all the computers on the network are equal in role,
and are usually connected together in a small office or maybe at home.

Internet
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An example of a peer-to-peer network is one that might be found in a modern
household, a computer in the study, one in the living room and one in the
bedroom, all sharing one internet connection and one printer. Each computer,
laptop, tablet or phone is called a peer.

Practically these computers are probably connected using WiFi to a switch
that is built into a router provided by an ISP.



Client-server Network

Client-server networks are found in businesses, colleges and places you
would find a lot of computers.

server
Internet

SWITCH s

These networks consist of a number of PCs called clients located in offices
on an employee’s desk, in classrooms and are usually connected using CAT5
cables.

Also on the network there would be one or more servers. Servers are large
computers that hold data and shared resources that are served to the client
PCs on the network. Hence the name client-server.



Ethernet

Computers are usually linked up using copper RJ45/ CATS5. This one below
is called an unshielded twisted pair ( UTP).

—
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...or fibre optic cables

Computers are usually plugged into a device called a switch, shown below.

This device passes data between the different computers on the network.



CATS5 cables connect computers to the switch using either fast ethernet (
100BaseT) or gigabit ethernet ( 1000BaseT), and has a limit of about 100m.
The cables are terminated with a standard RJ45 connector. Note there are 4
pairs of wires (orange, green, blue, brown) and 8 pins.

The connectors are wired as shown below.

pin pin o
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orange g green blue blue g brown brown

Fibre optic cables are generally used when distances are far greater and can
link different sites together.



Cellular Network

A cellular network or mobile network is a wireless network distributed over
land and is divided into areas called cells. This is how a cell phone or mobile
phone network operates.

Each of these cells is assigned a frequency (eg F1-F4) each served by a radio
base station. The frequencies can be reused in other cells, provided that the
same frequencies are not reused in neighbouring cells as it would cause
interference.

As you move through the cells with your cell phone the system automatically
switches your call between the base stations, this is called roaming.



Bluetooth

Bluetooth is a wireless technology for exchanging data over short distances
using a frequency of 2.4 to 2.485 GHz. This is often referred to as a PAN (or
personal areal network) and can be used to connect headphones, wireless
mice, smart phones and make small data transfers.

Many smartphones now use Bluetooth to connect different accessories and
can even link to your car’s stereo system to make a nice hands free Kkit,

allowing you to safely take calls while driving.



Cloud Computing and the
Web

The “cloud” was originally a metaphor for the internet and many network
diagrams represented the internet with a symbol of a cloud.

As internet services became more advanced, the cloud became a set of
hardware devices; data servers, application servers, connected to networks
with large storage space that provide services such as email, apps and disk
storage for documents, music and photos.

These cloud services include the delivery of software and storage space over
the Internet, based on user demand having as little as possible stored on the
user’s machines.

If you have an account with a web-based e-mail service like Hotmail or
Gmail, then you’ve had some experience with the cloud. Instead of running
an e-mail program on your computer, you log into a web e-mail account
remotely.

The storage for your account doesn’t exist on your computer, it’s on the
cloud. In this example, files would be stored on OneDrive and if you’re using
Google, your files would be stored on GoogleDrive.



You can run Microsoft Word online using your tablet, laptop or phone to edit
your documents. If you are using GoogleDrive, you can use GoogleDocs to
edit your document. All these can be used through a web browser on your
device.

You can also collaborate with other users; colleagues or friends. You can
share photos or documents for them to see and edit; working on projects
together around the world, or just share the latest photo with a friend.

This has become a huge advantage as data can be stored centrally making
backups easier. Applications and servers can be built and maintained
centrally by dedicated support staff making downtime a minimum.

Cloud computing can be further broken down into different types

Software-as-a-service or ( SaaS): Office 365, Google Docs or web based
emails are examples of this where applications are designed for end-users and



delivered over the web

Platform-as-a-service or ( PaaS): is the set of tools and services designed to
make coding and deploying applications quick and efficient

Infrastructure-as-a-service or ( IaaS): ‘Rackspace’ web hosting provider is
an example of this and provides the hardware and software that powers the
cloud, such as servers, storage, networks, operating systems and so on.



Computer Software

Computer software comes in a variety of different forms. Applications are
pieces of software that can be quite large and were originally designed to run
on a desktop computer; you use the application using a keyboard and mouse.
Examples applications are Microsoft Office Suite 2016: Word, Excel,
PowerPoint, Adobe Creative Suite: Photoshop, Adobe Premiere and so on.

A more recent incarnation of software is the App. Apps are usually smaller in
size and are designed with a touch screen in mind. So for example, facebook
has an app. Microsoft Office Suite also has App versions of its software to
complement their desktop counterparts.

So as an example, Microsoft Word can be used as a full featured desktop
application and also has an App version, that has less functionality but allows
you to edit your documents on your tablet or phone using the App.

The most important piece of software is called the Operating System. This
can be Windows 10, MacOS, iOS or Linux.



The Operating System

The Operating System or OS is a piece of system software that manages all
the hardware and software resources available on your computer. This could
be memory allocation, storage device management, file management, as well
as providing a nice user interface of windows and icons for you to interact
with.

On laptops, PCs and some tablets you could have Microsoft Windows 10 as
your Operating System.
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On a Mac you’d be running MacOS
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On an iPad or iPhone you’d be running iOS.



Calendar Photos

Photo Booth App Store

Massages

Other tablets will have their own operating system.

In each case, the system provides a Graphical User Interface (GUI) for you to
work with, using menus, icons and images to represent apps and commands.



Apps & Applications

As mentioned earlier, applications are pieces of software that can be quite
large and were originally designed to run on a desktop computer; you use the
application using a keyboard and mouse.

Examples applications are Microsoft Office Suite 2016: Word, Excel,
PowerPoint, Adobe Creative Suite: Photoshop, Adobe Premiere and so on.
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On the setup above, we have Microsoft Word running on a desktop computer.
You interact with the system using a keyboard and mouse, so the application
and its interface is designed with this in mind.

This is an example of a desktop application. This application could also be
running on a laptop.



A more recent incarnation of software is the App. Apps are usually smaller in
size and are designed with a touch screen in mind. In the demo below, we
have a maps app running on a tablet.

You interact with the system using your finger to manipulate the screen
directly using a number of finger gestures; point, drag, tap etc. The interface
is designed with this in mind, making icons bigger to enable you to tap on
them with your finger.

Microsoft Office Suite also has App versions of its software to complement
their desktop counterparts.



Windows File Management

Windows saves data in the form of a file. This file could be a photograph, eg,
claire.jpg; a document, eg lettertoclaire.doc; a music track, eg
demotrack.mp3, and so on.

Files are usually saved onto a hard disk. The hard disk drive is located inside
the computer itself. This is called local storage.

Notice Windows distinguishes between file types using a 3 letter extension:
doc for documents, jpg for photos, mp3 for music etc. This helps to organise
different types of data.

You can view all the files on your computer using Windows File Explorer.
Click the yellow icon on your taskbar. This is where you can organise files,
delete files, copy files as well as view files.
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To keep files organised, Windows allows you to create folders to keep all
your different types of files grouped together.

For example, the documents folder can contain letters, for eg
lettertoclaire.doc. Your photographs, eg claire.jpg, can go in the pictures
folder. Also, the demotrack.mp3 can go in the music folder, and so on.
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By doing this, you can easily organise your files and keep track of your work.

To make things easier to see, you can change how Windows shows your files.

You can have them as lists, or large icons. To change this, click the view
menu.

You’ll see a section on the ribbon called ‘layout’. Select one of these options.

In this example, I have selected ‘large icons’ so everything appears nice and
clear.

If you have photographs, you can select ‘extra large icons’, this will allow



you to see a thumbnail of the photograph instead of an icon.

If you are in a folder with lots of documents, click ‘details’.



Creating Folders

You can create your own folders. To do this, open the folder you want to
create your new folder in, right click in the empty space, and from the menu
that appears, select ‘new’, then click ‘folder’. An ‘untitled’ folder will appear
in the window. Type in the name for your folder.
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Moving Files

To move files, click and drag then to the folder. To select multiple files at a
time, hold down your control key (ctrl) while you click on your files to select.
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Copying Files

To copy files, you need to use ‘copy and paste’. Select the files you want to
copy. Hold down your control (ctrl) key to select multiple files.
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Now, open the folder you want to copy the files to. In this example, I am

copying the selected files to the ‘work’ folder, so I will double click on the
‘work’ folder to open it up.

In the blank space, right click, and from the popup menu, select ‘paste’.
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If files of the same name already exist, you’ll get a prompt asking you to
overwrite. If you select compare, keep the one with the latest date.
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Compress Files

You can compress files, sometimes referred to as zipping up files. To so this,
select your files. Remember you can hold down your control (ctrl) key to

select multiple files.

Right click on your selections and from the menu, go down to ‘sent to’. From
the slide out menu, select ‘compressed (zipped) folder’.
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This will create a new file in your folder. In this example, ‘planet earth.zip’.
This is the file containing your compressed files.

You can open the compressed folder by double clicking on the icon.
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Searching for Files

You can search for files in the folder you are in, if you type the name of the
document in the search field, on the top right of your screen.
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The search feature also scans inside files, so if you don’t know what you
called the file, type in a word or phrase of what the document was about.

You can also search your whole computer using the search field on the task
bar. Type the document name into the search field. At the top of the box that
appears, click the documents icon.
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System Maintenance

Computer maintenance keeps your computer in a good working order.



Anti-Virus Software

A lot of this software is sold pre-installed on the machine you buy and is
offered on a subscription basis. So you have to pay to update the software.
There are some however that are available for free to home users.



Windows Defender

Windows 10 comes pre-installed with Windows Defender which is
automatically updated by Microsoft for free.

PC status: Protected

Settings

Your PC is being monitored and protected, Scan options:
J (®) Quick

—_— () Full

() Custem

& Real-time protection: On
& Virus and spyware definitions:  Up to date

Scan now

Scan details
Last scan: No scheduled scan performed

This is the bare essentials and is the minimum protection against viruses and
online threats. This is adequate if you just browse the web and check your
email. If you do online banking or shop online, then you should have a look
at some of the more advanced security software packages.

Two free ones that are a good place to start are Avast and AVG. Both of
these packages are very good. The free one is basic, but you can upgrade if
you need something more.



Avast

Avast scans and detects vulnerabilities in your home network, checks for
program updates, scans files as you open them, emails as they come in and

fixes PC performance issues.

You can download it from their website.

WWW.avast.com

Scroll down the page until you find ‘free download’.
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FREE DOWNLDAD DOWNLOAD DOWNLOAD

Free I0uday wial

Free 30.day wial

Intelligent antivirus & anti-malware ® ® ®
Detects threats no one has ever heard of yat
Home Netwaork Security ® ® ®
Scan your home network for weak spots
Browser Cleanup ® ® e
Pay & bank online. Safely.
Prevant your logins and passwords from . .
Anti-hijack protection ® e
Log in 1o your resl Dandng site, ot a fake one
Silent Firewall ® ®
Shield your computer from hackers
Anti-spam ® ®
Keeping your inbax jurnk free feels good
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The other two versions here are 30 day trials and will expire after 30 days.
You will need to pay a subscription to continue.

When prompted hit ‘install’. If the installation doesn’t run automatically, go
to your downloads folder and run ‘avast_free_antivirus_setup.exe’, follow

the on screen wizard.



AVG

AVG blocks viruses, spyware, & other malware, scans web, twitter, &
facebook links and warns you of malicious attachments.

You can download it from their website.

WWW .avg.com

cﬂl'l'l-pire Products Faalures System Requiruments
Or choose what's AntiVirus FREE AntiVirus Internet Security
2015 2015 2015
best for you
Antivirus v v v

Blocks viruses, spyware, & other malware

Link Protection
Scans web, Twitter®, & Facebook”® links v v v

Email Protection v v
Warns you of malicious attachments

Online Shield 3 v

Protects you from harmful downloads

Data Safe v v
Encrypts & password-protects private files

More Frequent Auto-Updates v v
Get automatic security updates every 2 hours

Anti-Spam o

Keep your inbox free of spam & scams

Shopping Protection v
Shop & bank safer with Enhanced Firewall

e, Money-Back Guarantee
LT} Buy without risk! If you're not satisfied in FREE FREE
the first 30 days, we'll refund your mone: Download Trial
Leam more

Buy Mow Buy Mow

The other two versions here are 30 day trials and will expire after 30 days.
You will need to pay a subscription to continue.



Backing Up your Files

If you have ever lost data because of a computer glitch or crash you know
how frustrating it can be. So we all need a good backup strategy. I’'m going to
go through the strategy I have found that has worked well over the years.

First of all go buy yourself a good external hard disk. This is a small device
that plugs into a USB port on your computer. Below is a typical specification
for an external hard disk

Plug in your external drive into a free USB port.

In the search field on the task bar type ‘file history’



. File History
0! Control panel

Settings

& Save backup copies of your files with File
History

133 File History settings

& Restore your files with Flle History
Waeb

file history

file history drive reconnect

file history settings

file history drive

file history backup

file history drive is disconnected

file history not backing up documents

oo b ot b

file history encryption

B2 My stuff 2 Web

File History ‘ |
Click ‘File History’ circled above

On the screen that appears, click ‘Turn On’ to enable File History

5 Contrel PanelAll Control Parel Itemsi\File History
=+ ~« 4 @y s ControlPanel » All Control Panel Hems » File History w & Search Control Pane ]
File Edit View Tools Help

Control Panel Home . P .
Keep a history of your files

Restore personal files File Histary saves copies of your files 5o you can get them back if they're lost or damaged.
Select divve File History is off
Exclude folders
Advanced settings Copy files from:  Libraries, Desktop, Conmtacts and Favourites
Copy files tos Data (69
[ 465 GB free of 465 GB

Recovery

& Systemn Image Backup

Once you have turned on File History, Windows 10 will start to copy files
from your libraries (documents, pictures, music etc) onto your external hard



drive.

By default File History saves files every hour but you can change this by
clicking on “Advanced Settings” listed down the left hand side of the screen.

A good guide is to set how often File History saves files to “Daily”. This will
tell File History to save copies of your files once a day.

Good practice would be to plug in your external drive at the end of each day
to back up what you have done throughout the day.

Backups can take a while depending on how much you have done.



Restoring Files

Plug in your external Hard drive. Open up File History and click ‘Restore

Personal Files’

Use the left and right arrows at the bottom to navigate to the date backed up

when you know your file still existed or was working.
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Then in the library section double click in the folder the
pictures if you lost a photo.

file was in eg
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Select the photo and to restore it click the green button at the bottom of the
window.




Windows Update

Windows update usually automatically downloads and installs all updates
available for windows

This automatic installation can sometimes be a nuisance if you are working
and windows wants to download and install updates all the time. You can set
it to manual install so you can decide when to install updates. If you don’t
want to worry about I would leave it on auto.

If you want to change the settings, click settings on the start menu.
Settings — O X

1¥ Settings | |

= 5 iSy w4

System Devices Metwork & Internet Personalisation
alay, notifications Bluetooth, printers, WiFi, flight mode Jackground, lock

Q !
(;L e 7 &
= 5\ '
T
Accounts
Ease of Access Privacy

Your account, sign-ir Time & language Miarrator Mmannines At T Wb

ns, workplace Date, time, region

O

Update & recovery

Select ‘update & recovery’, then select ‘Advanced Options’

To prevent windows automatically installing updates select ‘download



updates but let me choose whether to install them’

Windows will now download all available updates but it will ask you when
it’s convenient to install them.



Disk De-fragmentation

Data is saved in blocks on the surface of the disk called clusters. When a
computer saves your file, it writes the data to the next empty cluster on the
disk, even if the clusters are not adjacent.

This allows faster performance, and usually, the disk is spinning fast enough
that this has little effect on the time it takes to open the file.

Fite 4

Fragmented Files ' De-Fragmented Files

However, as more and more files are created, saved, deleted or changed, the
data becomes fragmented across the surface of a disk, and it takes longer to
access.

This can cause problems when launching software (because it will often load
many different files as it launches). So bad fragmentation just makes every
operation on the computer take longer but eventually fragmentation can cause
applications to crash, hang, or even corrupt the data.

It’s a good rule of thumb to do this roughly once a month, to keep things
running smoothly.

To de-fragment the disk in Windows 10, activate the search and type
‘defragment’. Click ‘Defragment and optimise your drives’.



Il

Control panel
Apps
B Defrag
Settings

i Perform recommended maintenance t...
Web
g defrag
2 defraggler
defragmentation
defragment
defrag my computer

defragment and optimize drives

/D
0
o
A defragment windows 8.1
o
/0

defragment my computer windows 8

ER Search my stuff

A Search the web :-
= I

Select the drive your system is installed on, this is usually C. Click optimize

LEiElwment and optimise your drives

You can optimise your drives to help your computer run more efficiently or analyse them to find out if they need to be
optimised. Only drives on or connected to your computer are shown.

Status

. -Drive Media type Last run Current status
= Hard disk drive Never run OK (D% fragmented)
&7 New Volume () Hard disk drive Mever run OK (0% fragmented)
&7 Recovery Hard disk drive Never run QK (0% fragmented)
& \\NWolumefbe2ic3... Hard disk drive Mever run OK (0% fragmented)

& Analyse & Optimise

Scheduled eptimisation

On GChange settings
Drives are being optimised automatically.
Frequency: Weekly

Close




This will start de-fragmenting your disk. This process can take a while.



Disk Clean-Up

Over time, windows gets clogged up with temporary files from browsing the
internet, installing and un-installing software and general every day usage.
Doing this once a month will help keep things running smoothly.

Using the search on the taskbar, type ‘cleanup’.

@ Clear disk space by deleting unne...
Contral panal

Settings

ih Storage Sense

it Uninstall apps and features to free up...
it OneDrive storage space

i1 Create and format hard disk partitions

Web

leanupds2
ANUp.exe

cleanup 4.5.2 free download

e Y H

leanup utility
Store
Bl Cleanup Operating Room

B Nebula Cleanup

E® Search my stuff

O search the web -i

cleanup

Click ‘clear disk space by deleting unnecessary files’



Select the drive you want to clean up.
Crives:
i v

0K Eit

 sescSsseonEe EESS——
Select drive C, click ok.

In the window that appears you can see a list of all the different files and

caches. It is safe to select all these for clearing.

= Disk Clean-up for (C:)

Disk Clean-up

(1]

::'_7 You can use Disk Caan-up tofree up to 28.0 ME of disk
o space on (C:).

Fles to delate:
¥ |\ Downloaded Program Fies Dbytes ~
¥ 5 Temporary intemet Files 219MB ||
[v] &3 Offine webpages 412KB
V] |_| Delivery Optimization Fles O bytas
¥| '8/ Recycle Bin Dbytes o, |
Total amount of disk space you gain: Z80NB
Description

Dowrloaded Program Fes are ActiveX controls and Java applets
downloaded automaticaly from the Intemest when you view cerain
pages. They are tempararly stored in the Downloaded Program
Fies folder on your hand desk .

® Clean up system fies View Files these files?

Haw dass Dislk Cleanyp wark 7

| DeleteFiles |

0K Cancel

Are you sure you want to permanently delete

Once you are done click ok and windows will clear out all those old files.

Do the same with the system files. In the window above, click ‘clean up
system files’. This helps to keep your system running smoothly. A good rule

of thumb is to do this about once a month.



Start-Up Programs

Hit control-alt-delete on your keyboard and select task manager from the
menu. Click more details if you don’t have the screen below.

File Opbens  View
Procesiet | Performance | App history | SEtup | Lhers | Dtads | Senices

Lot BROS timse QU sacends

Gt QuickTime Task Apple Inc. Drsabiled

Hane
"1 Apple Push Apple Int. Drzabiled Mone
[ screTesy Adobe Systema Inc, Drsubled None
BB fdobe Reader and Acrobat Mansger Adobe Systems Incorper...  Disabled None
A WVIDLA nVeew Wizshd, Vessiom 18633 NVIDLA Carparatsan Desablea Piafe
#7 Adobe Updater Startup Utikty Adobe Frstems Incorped..  Disabled None
& Esthtonbadent (1) Enabled =
n Adobe Createve Cloud [12) Adabe ysterns Incorpes Enabled Figh
iy Tuneckdeipes Apple lnc Ensbled iegh
‘1 HD Aydleo Controd Panel Fealiek Seruconducton Enabled Medsum

,_E) Fewes details

Click on the startup tab. Most of these programs can be disabled with the
exception of your sound, video and network devices.

You will also see the startup impact this shows how much the program slows
the machine down. These are the programs that show up in your system tray
on the bottom right hand side of your screen. As you can see above, this
system is quite clean — only essential icons appear in the tray.

If you are using a touch device you can access Task Manager by tapping the
Search option on the start screen and type Task Manager. Then tap Task
Manager in the list that appears.



Remove Programs and Apps

There are two ways you can remove programs, through the control panel or
directly from the start menu.

For desktop apps such as anti-virus software, Microsoft Office, Adobe
Creative Suite and similar apps, you should remove these from the ‘programs
and features’ section of the Control Panel.

As an example, I am going to remove ‘avast antivirus’ from my computer.

First you need to open the ‘programs and features’ section of the control
panel. The quickest way to do this, is to search for it using the search field on
the bottom left of your task bar.

Best match

[th Programs and Features

Control panel

Settings
5% Add or remove programs

E  Turm Windows features on or off

Web

B & 0 0 = @
programs and features

In the search field, indicated by the red arrow, type




programs and features

Click ‘programs and features’, circled above, from the search result.

Select the application you want to remove from the list, then click “uninstall’,
circled below.

| iﬂ- Coribl PacafiAl Cunlad Pained st ' Piviyiaine dind Feoluies = w] *
|

L + m ¢ Cortrol Mancl + Al Cortral Mand Herne @+ Frograms snd Fosturcs & Gzerzh Pregremns ord Neatures 9
|

| tral Paael H
i Uninstall or change a program

View ingtal ed updates To uninstall o program, sclect it f-om the | st anc then click Uninstall, Thange, or Repair.
E Turn Wiemlaves leslures un u
ot Organize BE- 89
Marre Pabkzher Irstalled Om Size Werzion 5=
B Adcbe Photeshep TC 20155 Adobe Svsiems ncorporaed 10826 16 GE 1701
B Adcbe Premiere Pra CC 2015.3 Adobe Sysiems [ncorporated /03216 16GE 1040
. ddeba SpascGrads CC 2015 .ﬂdqas'!y(:.ml Iuorpora:.d 11,0826 1668 810
ﬂjlp;lt Applicatien buppent (32 bit] Apple Ine. 10/03/2018 182ME 432
18 pie Applicatien Support (4-bit; Appée Inc. L [ 170 ME 432
Apple Mobile Device fuppon Agpde Inc. 10703216 43IME 93015

(%) Apple Sefiwere Updats Appls lne. 0032018 451 ME 22015

[ o Bomjour Appls Inc. 00826 LMME 3140
& Gorgle Chrnme Gongle e, ARG AhME  SLOFTEIA

Awast Fred Antrdnug ASRST Splteware 11,03/ 26 TIMBE 2707002

O iTunes Appde Inws 1003210 2B2ME 12434
1 Microsatt Ut ice 365 - envus Macrosoft Lorpoaton /04 2k HOAME Vel AAL 2SS
[ Microsaft Viswal C+ » 2005 Redistribusable Microsoft Corpoation 0026 TAMB  BL563:6
[ Microsaft Visual C+ « 2003 Redistribucable {d54) Microsoft Comporation /03216 5HME 20.5536
[l Eiermendt Winaal 4 MR Radictriacable - «f QN3 . Mirmendt Trtpnratinn 10705 M6 1A MR QAT
[l Microseft Viswsl €+« 008 Pedistrbuwtable - 81 B0.L.,  Microsoft Copa-stion 10708/ 201€ B:EE QLTINS
[W] Minrosull Viswal C+ = 2008 Redisirineabile - 283 $0.5., MiLruzull Cupu ation 1003200 404 ME 2030728
(W5 Micrasatt Visual L++ JUUE Hedstnbutable - 83 9004, Mecroselt Lotpasstan O e 34ME S0 UETS
[ Microsaft Visual C++ 2010 o854 Redistibutable - 10.0L..  Macrosoft Coporation 0082016 1B0ME 10040015
[T Microsaft Visual C+ » 2010 86 Redistribatable - 10.0L., Micresoft Comoration Q26 1TLIME 10040215

Now, depending on what program you are trying to remove, you might get a
screen asking you what you want to do. In this case, avast is giving me
options of what I can do.



ol avast! Free Antivirus Setup X

Activate your license for the world’s most popular antivirus

without providing your personal information.

Before you uninstall, you can try to fix any issues by doing the following

Update Repair Change

In most cases you just have to click the ‘uninstall’ button, also sometimes
labelled ‘remove’.

Once you have done that, the install wizard will run and start to remove the
software you have chosen. Depending on what you have chosen to remove,
you might need to restart your PC.

This is a similar process for removing old versions of Microsoft Office or
Adobe Creative Suite and any other desktop applications.

It’s good practice to go through the apps and programs installed on your
device, and remove the ones you don’t use anymore and any old apps. This
helps to keep your device running smoothly.

For apps that you have downloaded from the App Store and ones that come
with Windows 10, you can remove them directly from the start menu.

Do this by right clicking on the icon on the start menu and selecting
‘uninstall’. Tap and hold your finger on the icon, if you are using a touch
screen tablet.
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System Recovery

If you are having problems then Windows 10 has a section to recover your
computer.

Go to settings on your start menu.
Click update & security
Click ‘restart now’

When your machine restarts, it will boot into recovery mode.

Choose an option

Continue

a Bxit and continue to Windows 10

Troubleshoot

Reset your PC or see advanced options

Turn off your PC

Clicking continue, will abort and return to windows 10.

Click ‘troubleshoot’ to enter recovery mode.



When in recovery mode you can click reset your PC.

© Troubleshoot

Reset this PC

Lets you choose to keep or remaove

your files, and then reinstalls Windows.

Advanced options

From here you can do a complete re-install by clicking on ‘remove
everything’. This will remove all your files and applications and reset
Windows 10 back to its factory default.

© Reset this PC

Choose an option

Keep my files

Removes apps and settings, but keeps
9 your personal files.

Remove everything
Removes all of your personal files,
9 apps, and settings.

Clicking on ‘keep my files’, will refresh Windows 10, delete all your
installed applications and settings. Your personal files and data will remain



intact.



Advanced Start up

If you select ‘Advanced Options’ from the troubleshoot screen, there are a
couple of useful features are ‘system restore’ which restores your PC to a
previous state, for example if you installed a driver and its causing problems
in windows.

Also ‘System image recovery’ if you created a recovery image disk. This can
be used to restore windows from the image recovery disk.

Choose an option

Continue

[T S -
Formienr

b o s o P o
e———

Insert your recovery disk and click ‘system image recovery’ to restore from a
disk.

For information on creating images, see the next section.



Create a Recovery Drive

A recovery drive or recovery disk is an exact copy of your entire system
often referred to as a ‘system image’. This image contains your operating
system (windows 10), settings/preferences as well as any applications.

This is useful if your computer crashes and you can’t start it up again.

b

From Cortana’s Search type ‘backup and restore

File History

= Control panel

@ Re-iet this PC
Store

E Backup and Restore

Settings

 Backup and Restore (Windows 7)

backup and réstore

backup and restore center 8.1
backup and restore windows 8
backup and restore windows 7
backup and restore iphone

backup and restore center

‘bb‘o‘o‘o‘o‘oi

backup and restore android

backup and restore

Plug in a portable hard drive (a 500GB capacity is usually enough)



Click ‘Create a system image’, then select ‘‘on a hard disk”.
& _ .

1 W > Control Panel |
o Creste a system image

Contrel Panel Fome
Where do you want to save the backup?
) Creats 3 cyrtem image

& Create 2 system repair disc A system image is & copy of the drives required for Windows to run. It cen also include edeitionsl
drves. A syster imege cen be used to restore your computer if your hard drve or computer ever
stops wordng; however, you can't select individual items to restore.

(® On a hard disk
|.- Data (F) 465.60 GB free

= Data (F] #65.50 GB free
" | <Refiesh
() QR ©ne or moie OVos

' DVD RW Drive iE:)

(7} On a netwerk locatian

Mext | Cancel

Click next. Make sure only ‘system reserved’, ‘system’ & ‘windows recovery
environment’ is selected. Click next.



« & Create a system image

Which drives do you want to include in the backup?

The drives that are required for Windeows to run will be included by default. You cannsot include the drive
that you are saving the backup te.

Your backups are being saved an Data (F:).

| Drive Total size Used space
| e System Reserved (System) 350.00 MB 33.68 MB

| —— Diata {D:) 240,75 GB 126.37 GB

| E {€:) (Systemn) 56,56 GB 2097 GB

| v o Windows Recoveny Envircnment (System) 450.00 MB 310.87 MB

Space required to save a backup of the selected drives: 30.31 GB

Space available on Data {F:}: 46560 GR

Net | Cancel

You will be able to start windows with this drive if your computer fails. Use
the procedure outlined in ‘advanced start up’ in previous section.
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