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Binary, Denary, Sound, Images

The Binary Number System ETSErE Converting from Binary to Decimal/Denary Key Vocabulary
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Binary Addition

Adding binary numbers s much fike adding

aenary numbers (the system we wse as humans),

Things fo remember.

< Keep your numbers in the corect columns
=2 1+! = 10in binary
2 1+1+1 =11 n binary
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Representing Characters

* AS we know, compubers con enly deal with 0s and 1s
[Bnary).

e All dafa that # needs 10 work with [numbers, sound,
Imoges atc) must be converted no binary for the
computer 1o be able 1o process i1,

o i exoclly the same for lext, of ore piece of lex!
known as o characier

e Eoch fime you hit 0 key on a keyboord, the
computer ganarates o code for that leHer. which is
Ihen processed by the CPU and Bhe resu might e
the latiar appedring on the screan or baing printed
on paper

e 50 that oll computer systems Dehave in a Smice way
it & important that there & an agreed set of codes for
chorachers.

e The agreed set of codes fo represent the main
choracters in the English longucge 5 known as ASCII
[Amencan Stondard Code for Information
Inferchange).
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Representing Images

Bitmaps

Bitmap images are made up of rows of “dots”
caled “pixels” [picture elements). Each pixelis
represented by a binary number. Behind the
scenes, this 1-oitimage [with each shade
represented by a bit) is in foct o sedes of
numbers:

In a coloured bitmap. longer binary numbers
represant a different colour;
B-biter 2506 color Giaplegs

PPV e

00N scroen piuel 18 regreserted
M bt of memary

As imoges get more colourful, longer binary
numbers are needed o that a bigger
combination of colours can be shown,

Representing Sound

Analogue sounds {sound waves that
continuously vary) are pure and of pearfec!
quakty.

However, compuler recorded sound is nol pure.
not real and not of perfect quality and this 5

because sound has been digitised - it has been
sampled ot saet intervals.

Sampling

Sompling & the process by which computers
digifise sound,

They meauxe the height of sound waves at
regular intervals and record the measurerment
as a hinary number,

So. whereas analogue sound is confinuous over
time, digitised sound s made up of lofs of
'sound bites' over time.

When computers play sound through a
speaker, they process each of the binary
measurements and send signals fo the speaker
making it vibrate in different ways, according to
the binary data,




Knowledge Organiser: Data Representation

Summary—Data Representation

see the world

How do Compuiers

Computers e slectrical signals that are an or off, so they
have to see everything as 2 series of binary numbers. This
data is represerted as 3 sequence of 15 and Os [on and
off). All data that we want a computer to process needs
to be conwerted into this binary format.

What is Binary

f‘

Binary is a number system that only uses two digits: 1
and . All information that is s=d by a computer is
in the farm of a sequence of 15 and 05 Therefore, all data
that we want a computer to process needs to be canwert-

ed inta binary.

The binary system is known as a ‘base 2° system. This is
because:

® there are only two digits to select from (1 and 0)
when using the binary system, data is coneerted using the

power of bwa.

Turing was quite a brilliant mathe-
matician, mast famous for his wark
on breaking the German Enigma
codes... t his outstanding
contribution the history of the Sec-
ond ‘Woarld War could have basn
very different.

Tuwring was haghly influeential in the
mﬁm?tﬁw comput-
er science, praviding a formalisation

of the con
of algorithm and cam a1 with
thee Turing machine, which can be
T _considered :nﬂﬂ of a g:ﬁee.:l-
pur pose computer. Turing is widely considered to e
father of theoretical computer science and artificial inteli-
pEnce.
What is Denary
Thousands Hundreds Tens Units
[1000] (100} (1) (1)

People uss the denary (or decimal) numbear system in
thuair liwes. This m has 10 digits that
wecanuse: 0, 1,2 3 4 5 6.7, Band 9.

Binary to Denary Conversion

To conwert & binary number ta denary, start by writing out
the binary place valwes.

128 64 32 1 & 4 2 1

i @ 1 @ 1 @ @ @
amiple the binary valee of 10101000 = 168 in Denary

Ex-

ixiZd
[

1x 32
0x 16
ix8

Binary to Denary Conversion

Example 15949 Denary
158 - 138 = 1. Because 138 could be taben off, put a 1 in the

"128" place valwe colurmn:

H‘

i

far64:T1-64=7

[
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Again
for 32:- 7 — 32 won't work, 20 put & 0 in that place value colwmn.

1 o

i
Try‘:ﬁairlfnr 16: T — 16 won't work, s0 add a 0 to that place val-
uE oHumn

i 1 L] L] .
Mext is
8: 7 -8 won't work. Add a 0 to the *B" place valee column

i i o o o

Try
again for 4: 7-4=1, 50 add a 1 to the 4" place value column.

i | i i a a 1
try 2:3-2=1, s0add altothe 2 place value column.

Pt

i i o o o 1 1
And finally, 1: 1 —1 =0 -add a 1 to the “1' place value column.
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Knowledge Organiser: Hexadecimal
Summary—Hexadecimal Denary to hexadecimal Binary and Hexadecimal Number Systems

Hexadecimal to Denary

Whereas denary place values are powers of 10, and binary
place values are powers of 2, hex place values are powers
of 16.

Each place value can be represented by the units 0

through to F.

65,536 4,096 256 16

To convert hex to denary, simply take each place value

that has a unit in it, and add them together.

65,536

4,096 256 16

IR 2D THE PORVER OF ITS PLACE VL Ie

1
C

If the denary number is bigger than 16, divide it by 16, Take
the hex equivalent of this result - this represents the first
digit. Take the hex equivalent of the remainder -  this
represents the second digit. if the denary number is smaller
than 16, take the hex equivalent of the denary number.

Example - convert 138 to hex
138 = 16 = 8 remainder 10
B=hex8
10 = hex A
Result: 8A

Converting between Binary and Hexadecimal

; & Start at the rightmost digit and break the binary
number up into groups of four digits. These are
known as nibbles. If there are less than four digits,
use just that number of digits for that group.

2. Next, convert each group of four digits into  denary.

Convert each denary value into its hex equivalent.

Put the hex digits together.

Example - 11000011 to hex
Break Into groups of four - 1100 0011
1100 = denary 12 0011 = denary 3
12=hexC3=hex3
Resuit: C3

Converting between Hexadecimal to Binary

1. Split the hex number into individual values.
2. Convert each hex value into its denary equivalent.
3. Next, convert each denary digit into binary, making
sure you write four digits for each value.
4. Combine all four digits to make one binary number.

»w

Example - hex FC to binary
F=denary 15 C = denary 12
15 = binary 1111 12 = binary 1100
Result: 11111100

8 bits 1 byte (B)
1,000 bytes (1,000 B) 1 kilobyte (KB)
1,000 kilobytes (1,000 KB) 1 megabyte (MB)
1,000 megabytes (1,000 MB) 1 gigabyte (GB)
1,000 gigabytes (1,000 GB) 1 terabyte (TB)
1,000 terabytes (1,000 TB) 1 petabyte (PB)
The binary unit system
Denary Binary Hexadecimal

0 0000 0

1 0001 1

2 0010 2

3 0011 3

4 0100 4

5 0101 5

6 0110 6

7 0111 7

8 1000 8

9 1001 9

10 1010 A

1" 1011 B

12 1100 C

13 1101 D

14 1110 E

15 11" F

The Hexadecimal Number system



