1.2 Part C - Data Representation

Units of data

Keywords £ Definitions

Numbering system which uses base 2 (0s &
1s) - the only language that computers truly
understand. 0 means off, 1 means on.

Numbering system which uses base 10 (0-9)
- these are our normal numbers that we use every

day. (Otherwise known as decimal)

Numbering system which uses base
16 (0-9 and A-F).

A single letter, number or symbol.
A set of characters used in a
language, which are each represented using a

unique binary number.

Reducing the File size

Binary to Denary
128 64 32 16
1 0 1 1
Denary to Binary

128 64 32 16
1 0 1 1

Start From the left hand side
Does 128 go into 183 - yes

e 183-128=55

e Does 64 gointo55-No

e Continue

Hexadecimal

Split into two nibbles — 1011 0011

2. Convert each nibble into decimal-1011 =1+ 2 + 8 = 11 (B)

<%l

4 5 6 7 8 9 A B C D E F

0011=1+2=3
3. Therefore 10110011 in Hex is B3

1

1 =183
2 1
1 1
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Binary Addition

Work right to left Following the rules:

Example:
m0+0=0 11
m0+1=1 * ﬁ 110
ml+0=1 + 11 00
-1+1=OCar/y1 1:15"010

ml+1+1=1Canyl

What is an overflow error?

An overflow error occurs where an additional bit is required to store a result greater than the
maximum that 8 bits will allow (255).

1 1 1 1 1
1 1 1 1 0 0 1 1
+ 1 01 0 0 1 0 1
= 1 1 0 0 1 1 0 0 O
Binary Shift
Left Shift One Place- Start from the LEFT
0 0 1 0 0 1 0 1
0 0 1 0 0 1 0 1 0
Fill up
remaining
squares with O
Right Shift Two places - Start from the RIGHT
These get
= = deleted
Perform a 2 place right shift on 00100101 N
Write down the
60 0 0 1 1 1 1 0 0 original binary
numbers
Shift all digits 2 0 0 0 0 1 1 1 1 0 0
place to the
right Fill up
remaining
squares with O Count 2 + 1 across andstartfromthere (3rd

number) - right hand side
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Characters

i ASCII
| * 7bits
N . represents 128 different characters
|  includes the English alphabet - Iel:ters,‘ |
numbers, symbols and commands

e 8 bits

e represents 256 characters

e useful For European languages (French,
German etc)

¢ 16 bits and 32 bits -
e EVERY possible character
e all major languages including emoji .

Images

Number of colours | Filesizein bits | Filesizein Bytes

Image 1 30x 30 2 4 30x30x2 = 1800 225
Image 2 20x 10 3 8 20x10x3 =600 75
| bit =2 Colours [2 . . I
[2] width x height x colour depth Divide the file size 01 - 0~
2 bits = 4 Colours [2:] . oz = =
(bits) by 8 — 8 bits in _ _
00= 11=1[]
3 bits =8 Colours [2:] a byte
4 bits = 16 Colours [24]
Colour Depth
the number of bits per pixel | infFormation stored with the File (Format,
: height, width, colour depth, resolution)
Resolution i & \WP_20160710_20_52_51_Pro.jpg Properties X
how many pixels are within a certain area General Securty Detalls  Previous Versions
(dpi) | Property Value e
Crigin
Luthors
. . Date taken 7/10/2016 8:52 PM
Increasing any of these would increase the FTSrETTRETS
o o ] Date acquired
colour but also the File size Copyright
- - * = Image
Image 1D
Dimensions 1456 x 25592
Width 1456 pixels
Height 2552 pixels
Horizontal resaolution T2 dpi
Wertical resolution T2 dpi
Bit depth 24
Compression
Resolution unit 2
Color representation sRGB
Compressed bits/pixcel W
Remove Properties and Personal Information
V| OK Cancel Apply
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Compression [=*\
— -

Y Lossy Compression:

| % loses data permanently - the fFile cannot

loses data temporarily - the File can be
restored back to its original

W be restored to its original state

©c 00 0000000000000 0 00000 00 ¢ 0
Sound

Sampiin
9 - recorg;j i
ng SNippets OoF Sound 3;
at set inte
rvals,

. ven
sample Rate - This is the number of samples recorded In any glr\; >
period of time. The higher the sample rate, the cl?ser the reco
signal is to the original. Sample rate is measured in hertz.

of the sound

The higher the sample rate and bit rate, the large the File size but the quality will be high
- closer to the original

Sampling Rate: Representation of a Digital
how often a Sound

snippet of sound
is taken

L BifRate: how many
bits are used fo
measure the sound
(detail of sound)

011010 010010 111010 111011 001011 111001
011110 001010 111010 110001 011011 011011
001010 110010 111010 101011 111011 011101
010010 110110 111011 110010 OO1T11

World of work links

Programmer, IT Technician, Software Engineer, Teacher, Systems

Architecture, Data Engineer, Software Developer



