Information and Communication Technology
SECTION 3
Storage devices and media

What is Data Storage?

Hoames Thaory Hotas 3 Ftorage Devicas and Medls ihat Is Data Storags?

YWhen we talk about ‘staring’ data, we mean putting the data in a known
place. VWe can later come back to that place and get our data hack
again.

Write / Save

Writing' data or ‘saving' data are acther ways of saying ‘storing’ data. Read / Open

‘Reading’ data, ‘retrieving’ data or ‘opening’ a file are ways of saying
that we are getting our data hack from its storage location.

Backing Storage vs Main Memory

Hmes Thaory Hotas 3. Storage Devicas and Madia Backing Sborage ve Maln Mamorg

Main Memory

Main memory (sometimes known as internal memory or primary 's".-femm?';s Fasiio Arcess Bufoniv
storage) is ancther name for RAM (and ROM;. holds daiz temporaniy..

KMain memaory is usually used to store data temporarily. In the case of
FAM, it is volatile (this means that when power is switched off all of the
data in the memory disappears).

KMain memaory is used to store data whilst it is being processed by the
CPU. Data can be putinto memaory, and read back from it, very quickly.

Backing Storage

Backing storage (sometimes known as secondary storage) is the . Backing siorage devices are

name far all other data storage devices in a computer: hard-drive, etc. slowerfo access, buf can Aold dala
permaneniiy..

Backing starage is usually non-volatile, so itis generally used to store :

data for a long time.
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Storage Media & Devices

Hodmes Thaorn Notas 3. Storage Devieas and Madls Ftorage Madla & Devicas

The device that actually holds the data is known as the storage
medium (‘media’ is the plural).

The device that saves data onto the storage medium, or reads data
fram it, is known as the storage device.

Sometimes the storage medium is a fixed (permanent) part of the
storage device, e.g. the magnetic coated discs built into a hard drive

Zometimes the storage medium is removable from the device, e.g. a
CD-ROM can be taken out of a CD drive.

Accessing Stored Data

Heoime= Theory Notss . Ftorage Devieas and Madia Accaccing Storad Dats

Ve refer to a collection of data stored in a computer system as a ‘file'. m Edt WView Image Colors Help

Files are cften arganised into ‘folders'. Mew Chri+h

Cpesr, . Chrl
Whenever you click ‘Save' in an application, burn files to a C0O-R, copy Save kS
music onto vour MF 32 player, or drag and drop a file onto memory stick, m
you are using storage devices - devices that can store and retrieve a
data.

Serial / Sequential Access

A serial (or sequential) access storage device is one that stores files
one-by-one in a sequUence.

Anon-computer serial access device that will be familiar to you is a VHS
videotape. Because videco is stored an a long piece of tape, when TV
shows are recorded onto the tape, they go on one-by-one, in order...

TV Show 1 TV Show 2 * TVShow3 ' TV Show 4 ' etc...

B
Shows recorded in order, one-by-one... g Systems that siore tiings on ispe

L- (\Wides. music, compuier daia, eic)
Are AWays seral Sccess

If you want to watch a show that you recorded earlier, yau have to rewind
I fast-forward through all other shows until you find it.
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The shows are only accessible in the same order that you recorded
them. This type of one-hy-one storage and access is called serial

dCCess.

Direct / Random Access

A direct (or ‘random’) access storage device is one that stores files so
that they can be instantly accessed - there is no need to search through

ather files to get to the one you want.

An example of a direct access device would he a DVD mavie. Unlike the
YWHS videotape movie, you can jump to any scene on a DVD.

All parts of the DVD are directly accessible. This type of file storage is

called direct access.

Homes Thaory Hotes

Some starage media can anly stare a very limited amount of data, whilst

Data Storage Capacity

others can store vast amounts. ..

Floppy disc
Zip disc
CD-ROM
Jaz Drive
DvVD
USB memory stick
Backup tape
Hard drive
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1.44MB

F50ME

BOONME

2G8 = 2,000MB
4,708 = 4, 700MB
16G8 = 16,000MB
800GE = 800,0000MEB

1TB = 1,000,000MB

FtoTage Devicas and Madls

stz $torags Capacity

Small data capacity

o
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Huge data capacity

3i3 siorage capsciy (s

measured in bytes (B,
A thousand bifes (s known 85

3 kfobyte (K5
70005 = 1k8

A muillion bites [s Amown 35 8
megalyte (MHE)

1,000 00058 = TMB

A thousand nuilfion byes /s
called 3 gigalbyte (G5)

1000 000 0008 = 1G85

A mitlion mllion Hyies is
calfed a ferabiie (TH)

1,000 000 000 0008 = 1T8
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Even awvery hasic storage devices like a floppy disc can storage over a megahyte of data - that's over 1 million
letters or numbers!

And modern hard drives can store a teralbyte of data or more - that's more words than you could type even if you
started now, and typed until your old age!

= P

750,000 Floppy Discs!

1 Hard-Drive

Data Access Speeds

Homs — Theon Motes — 3. Storage Dewices and Matla — Data fctacs Spasds

Some storage devices can access data very quickly, whilst others are
extremely slow...

Acress speeds are measured in
bytes per second (Eps)

Floppy disc drive Very slow access speeds Slow devices have speeds
measured in thousands of Sps
Zip disc drive P e (kBps)
CD-ROM drive TR Eg afoppy disc can save/iread
. 0aia 8t 8 speed of 60K8ps
Jaz Drive
A Fasi devices fliave speeds
DVD drive measiured in milions of Bps
USB memory stick RED i di
Backup tape drive* % -‘._. s £ g 3 harg-drive can savelead
' gafa af 3 speed of A00MEBps (5000
Hard drive Very fast access speeds | Bmes quicker than the foppy!)

*Note Moderm back-up iapes AaVe Vel i3st saccess speeds, bt only io
salveTead dals sequeniially they are seral sccess devices) Tapes aré
ey siow T you wani fo read files outf of order, since fhe iape has o be
rewound and fEst-forwarded
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Magnetic Storage Devices / Media

Why Magnetic?

Magnetic storage media and devices store data in the form of tiny
magnetised dots. These dots are created, read and erased using
magnetic fields created by very tiny electromagnets.

Inthe case of magnetictape the dots are arranged along the length of a
long plastic strip which has been coated with a magnetisable laver
{audio and video tapes use a similar technology).

In the case of magnetic discs (e.g. floppy disc or hard-drive}, the dots
are arranged in circles on the surface of a plastic, metal or glass disc
that has a magnetisable coating.

Hard Drives

Hard-drives have a very large storage capacity (up to 1TB). They can
be usedto store vast amounts of data. Hard-drives are random access
devices and can be used to store all types of films, including huge files
such as movies. Data access speeds are very fast.

Data is stored inside a hard-drive on rotating metal or glass discs
(called ‘platters’).

Fixed Hard Drive

A hard-drive built into the case of a computer is known as ‘fixed'.
Almost every computer has a fixed hard-drive.

Fixed hard-drives act as the main backing storage device for almast all
computers since they provide almost instant access to files (random
access and high access speeds).

Fortable Hard Drive

A portable hard-drive is ane that is placed into a small case along with
soame electronics that allow the hard-drive to be accessed using a USB
or similar connection.

FPortakle hard-drives  allow very large amounts of data o be
transported from computer to computer.
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Many portakle music players (such as the iPod classic) contain tiny
hard-drives. These miniature devices are just not much bigger than a
stamp, but can still store aver 100MB of datal

Magnetic Tape

Magnetic tape is a large capacity, serial access medium. Because it
is a serial access medium, accessing individual files an atape is slow.

DAT 160 DATA CARTRIDGE
Tapes are used where large amounts of data need to be stored, but 155m / B,

where quick access to individual files is not required. Atypical use is for P o
data back-up (lots of data, but rarely only accessed in an emergency) @ 0
Tapes are also used and in some batch-processing applications (e.g.
to hold the list of data that will be processed).

Removeable Media Magnetic Discs

Floppy Disc

A4 removable, portable, cheap., low-capacity (1.44MB) storage
medium. Floppy discs are random access devices used for transfer
small amounts of data between computers, or to back-up small files,
etc. Access times are slow.

Almost every PC usedto have afloppy disc drive. These are obsolete
now, having been replaced by higher capacity technology such as
CO-ROMs, DVDs and USB memory sticks.

Zip Disc

A& removable and portable storage medium, similar in appearance to
a floppy disk, but with a much higher capacity (100MB, 250MB or
TEOMB).

Zip discs are random access devices which were used for data
back-up or maoving large files between computers.

Another obsolete storage device, zip discs were a  popular
replacement for floppy discs for a few years, but they never caught on
fully before being superseded by cheaper media like CD-RCMs and
CD-Rs
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Jaz Disc

A removable and portable storage medium based on hard-drive
technology, with a large capacity (1GB or 2GB].

Jaz discs are random access devices which were used for data
back-up or moving large files hetween computers.
Discs were expensive to buy and not very reliable.
Like the Zip disgc, this system never really caught on and was

superseded by far cheaper and more reliahle and cheaper
technology.

Optical Storage Devices / Media

Homea Thaory Notes = Ftorage Dovicas and Madiz Optical Storags Dovicas | Madlz

Why 'Optical'?

Cptical storage devices save data as patterns of dots that can be read @ : . ':l Fraley
bl 1
using light. & laser beam is the usual light source. abg gt “eentl

The data on the storage medium is read by bouncing the laser beam
off the surface of the medium. Ifthe kheam hits a dot itis reflected back
differently to how itwould be ifthere were no dot. This difference can be .
‘ I.- .I'I 5

detected, 5o the data can be read. l'l'il"“"':!"::':'; 9
e Dot

. P 1 1
Dats can be created using the laser beam (for media that is writable "-'r. eolisnestghodatert e

such as CO-Rs). The beam is used in a high-power mode to actually
mark the surface of the medium, making a dot. This process is known
as ‘burning’ data onto a disc.

This is & magniied view of ifte dois
an ifie sumace afa OO

The diferent patterns of dois
corespend io the daia siored on
he dise
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Read-Only Optical Discs

Read-only optical discs have data written onto them when they are
manufactured. This data cannot e changed.

CD-ROM

Compact Disc - Read-Cnly Memary {CD-ROM) discs can hold around
S800MB of data. The data cannot be altered (non-volatile), so cannot be
accidently deleted. CD-ROMs are random-access devices.

CD-ROMs are used to distribute all sorts | rnMI'-‘IACT

of data: software (e.g. office applications HS@

or games), music, electronic books (e.g.

an encyclopaedia with sound and video.) DIGITAL AUDIO

DVD-ROM

Digital Versatile Disc - Read-0Only Memory (DVD-ROM) discs can hold
around 4.7GE of data (a dual-layer DVD can hold twice that).
CVD-ROMs are random-access devices.

OVD-ROMs are used in the same way as
CD-ROMs (see above) but, since they can
hold more data, they are also used to
stare high-quality video.

High Capacity Optical Discs

Blu-Ray

Blu-Ray disks are a recent replacement for DVDs. A Blu-Ray disc can
hold 25 - 50GE of data (a dual-layer Blu-Ray disc can hold twice that).
Blu-Ray discs are random-access devices.,

Blu-Ray discs are used in the same way E
as DVD-ROMs (see above) but, since they
can hold more data, they are also used to

stare very high-quality, high-definition (HD)
Video.

Briu-ray0fisc

The Biv' pard of Biu-Ray refers fo
e facti thal the laser used fo read
e disc uses bfue fight insiead of
red fghi Bive light has 3 shorter
wave-fength ifian red ighi jused
with COs and OFD0s)

Lising & Bluve laser aifows more
gaia fo be placed closer fogeifer
on a2 Blu-Ray disc, than on a DVD
or OO so Biv-Ray has 3 much
MNgher sforage capacity i1an
ifrece ofder aiscs.
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HD DVD

High-density DVD (HD-DWD) discs can held around 15GE of data (a
dual-layer HD-DWVD can hold twice that), HD-DVDs are random-
Access devices.

HD-DYD discs are used in the same way 'm M
- .

as DVD-ROMs (see above) but, since
they can hold more data, they are also
used to  store  wery  high-guality,
high-definition (HD) video.

Recordable Optical Discs

Fecordahle optical discs can have data written onto them (‘burnt’} by a
computer user using a special disc drive (a disc ‘burner’).

CD-R and DVD-R

CO-Recordable (CD-R) and DYD-recordakble (DVD-R) discs can have

data burnt ontz them, but not erased. You can keep adding data until
the disc is full, but vou cannct remove any data or re-use a full disc.

CD-RW and DVD-RW
CD-ReWritakle (CO-RW) and DVD-ReWritable (DVD-REW) discs, unlike

CO-Rs and DVD-Rs, can have data burnt ocnte them and also erased
50 that the discs can be re-used.
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Dual Layger

The HO-DV0 farmat was (aunched
ai fhe same fime 35 Blu-Ray. For
about a year ey compeied fo be
e next DD Forvanous
reasans, Siv-Ray won ife fght
and the HO-OVO farmat has been
abandoned,

When CO-Rs and DVD-Rs are
bumi ihe laser makes parmanant
marks an the siver~coloured meital
laver This s why ihese discs
cannel be erased

When CO-RWs and DIOD-RWs are
burnit the laser makes marks on
ifre meial layer, but in a8 way ihal
can be undane. So ihese discs can
be erased

Source: Internet
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DVD-RAM

DVD-Fandom Access Memory (DVD-RAM) discs are a type of
re-writable 0VD. They often come in a floppy-disc style case (to protect
the disc).

DVD-RAN discs have a similar capacity to a normal OVD, halding 4.7GB
of data. DVD-RAN discs are random-access devices.

stacks_image_5|

OVD-RAM  discs are used in many
camcorders (video recording cameras).

The discs are much higher quality than
naormal DYVD-RVWs and can reliakly store
data for up to 30 years. This means that
they are often used for video and data
back-up and archiving.
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Solid-State Storage Devices

'Solid-State'?

The term ‘solid-state’ essentially means ‘no moving pars'.

Solid-state storage devices are based on electronic circuits with no
maoving parts (no reels of tape, no spinning discs, no laser beams,
etc.]

Solid-state storage devices store data using a special type of memory
called flash memory...

Flash Memory

Flash memory is a type of Electronically-Erasable Programmable
Fead-COnly Memaory (EEPROM). Flash memary is non-volatile (like ROM)
kutthe data stored in it can also be erased or changed (like BEAM).

Flash memaory can be found in many data storage devices...

USB Memory Sticks

Memory sticks {or ‘thumb-drives') have made many other forms of
portable storage almost obsolete (why burn a CO or DVD when you can
more easily copy your files onto a memaory stick? ).

Memary sticks are non-volatile, random-access storage devices.

Each of these small devices has some flash memory connected to a
UsB interface. Plug it into your computer and it appears as a drive. You
can then add files, erase files, etc. You can use it to move any type of
file between computers.

Flash memaory used to be very expensive, but in recent years it has
become much cheaper and you can now buy a 16GEB memary stick for
just a few dollars.
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Homs Theadry Notss 3. Storags Devicas and Madlz Solid- 3tata Storags Devieas

You might wonder wiy, since fasfh
memoy s non-veiaiie, normsy
compuiers don 't use i insiead of
FAM ey diid we wowld have
computers that you cowl'd fum ofF
furm Back on Again and no Jaia
wow'd be lost— it would be great!

The reason is speed — s31ng daia
fo Tash memomny is very siow
compared o Saung i fo RAM iFa
compuier were fo use fash
memoy a5 3 replacement for R4
i wowld run very sliowily.

However same potalie computers
are siaming fo use fash memory (in
ihe form of solid-state ‘discs’as 3
replacement for hard-drives. Ne
Mg parfs mean less o go
wrong and longer battery life.
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Memory Cards

Many of our digital devices (cameras, mobile phones, MP3 players,
etc.) require compact, non-volatile data storage. Flash memaory cards
provide this and come in a variety of shapes and sizes.

Cne of the most common formats used by digital cameras is the 2D
Card. The cards store the digital images taken by the camera.

Mohile phones contain a Subscriber |dentity
Module (SIM) card that contains the phone's
number, the phonehook numbers, test
messages, etc.

Many phones also have extra memory cards
to store music, video, photos, etc (e.g Tiny
Micro-s0 cards).

Smart Cards

Many credit cards (e.g. ‘chip-and-pin' cards), door entry cards, satellite
TV cards, etc. have replaced the very limited storage of the magnetic
strip (the dark strip on the hack of older cards) with flash memory. This
is more reliable and has a much larger storage capacity.

Cards with flash memaory are called smart cards.
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Backing Up Data

Haoames Thaony Notas . Storags Davicas and Madla Backing Up Data

What is a Backup?

Abackup simply means making one or more copies of your data. Note: If you move the photos from

e hard-drve o 8 CO-R. you do
For example, if you have a folder of photos stored on the hard-drive of | Mot fave 3 back-up — you sill only

your laptop, you might back them up by copying them to a CD-R. have one copy of ine pheias, bui

now they are an 8 OO instead of e
farg-dive.

You only have a backup you have

] b & second copy of vour dafa.
Copy l/ Y
Original data
Bockup(s)

Why Backup Your Data?

If you delete a file by accident, your computer breaks, your laptop is
stolen, or your business burns to the ground, having a backup copy
means that vau have not lost vour precicus data. You can recover your
lostfiles and continue warking.

l A @ a s Ea s EEEEEm

Original data P ]

*  lostdueto <’\ Recover
: accident S

LE N N N N N N R R R R

Backup

Mostbusinesses use computers to store very important data (customer
records, financial infarmation, designs for products, etc) If this data is
lost, the business could possibly have to close. Backing-up business
data is essential.
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How Are Backups Created?

Personal backups ofthe data on your hard-drive can be made by...

e Burning files to a CO-R
# Copying files to an external hard-drive
s Copying the files to another computer on a network

Businesses backup essential data by...

Making copies of data very regularly

!sing large-capacity media such as magnetic tape
Keeping old copies of backups, justin case
Automating the systermn so that nobody forgets to do it!
Keeping hackup media off-site (in case of fire or theft)
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