KS3 Knowledge Organiser Binary, Denary, Sound, Images

. . o .
The Binary Number System T Converting from Binary to Decimal/Denary Key Vocabulary
In the number system that us humans use, the To convert a binary number info decimal/denary, the process is thankfully really easy! All we need to
number 10 means ‘ten’ because the digits mean '1 do is add up the column values which contain a one and ignore the column values which contain a
ten and 0 ones’ zero. Key Word Definition
...the number 33 means ‘thirty three' because the for excmple, the following binary number has the decimal/denary value of 155. This is because the 1s Denary / Base 10 number system - The number system we leamnt in
digits mean '3 tens and 3 ones'. in the binary number represents 128 + 16 +8 +2+ 1 =155 Decimal primary school
...the number 528 means ‘five hundred and twenty mmm 128 64 32 16 8 4 2 1 9 .I 55 Binary Base two number system — the only number system
eight’ because the digits mean ‘5 hundreds, 2 tens 5 9 8 1 0 0 1 1 0 1 1 computers know — they can only understand two digits
and 8 ones’. because they are made up of switches that can only be in
Humans developed this ‘base 10" number system millions of years ago Conver‘hng from Dec|mq|/Denqry o B|nqry the on (1) and off (0) state.
because they Igomf to cot{nf using their hands, which hgve 10 digﬁ& Converting from decimal/denary to binary, is also not too hard! We just need to work out which of the ASCII Universally accepted binary numbers for each keyboard
Computers, being electronic, are simply made up of switches (which canbe  column values add together to form the decimal value that we needed to convert. character
in only one of two states (on/off)) and as a result cannot count like us! As a The easiest way is to do this is work from left to right along the binary column values and if the column Bitmap A computer image file which is made up of tiny pixels of
result, computers use a different number system — the binary number system value can fit into our decimal number, we place a 1 under that value's column, subtract the column colour. Each pixel is represented by a set of binary bits and
The columns in the binary system, from right to left value from the decimal number and continue the process. For example, if we want to convert the § moppeAd to the screen )
mm are 1,2, 4, doubling as we go decimal number 202 info binary, we would do the following: This process confinues unl we've made Sampling Recor?;ng onolggt{e SOL:n? at regtilcr Irgervols olnd
in binary the digits 10 means ‘the number two’ Does 128 fit into 2022 Yes! So, we add  Does 64 fit info 742 Yes! So, we add a the remaining value of ten by placing converting each snippet of sound fo a binary value.
becouse?/he d|g|£t;s mean ‘1 two and 0 ones'. P 203 ey SUPHCH 128 o e g 1 Suptract 64 from oo alorm o et Ty une Oy ot st ondier oo sthers Digital Applying maths on the binary which represents sound in
mmmm he digs 1001 meons ‘the number nine’ becouse  NTIFITIFMFIFEEIEY ) ETIFIEITICIEECIEY ) TRTENTSTEIEIEY | STNCHENICIAEREE Processing order fo manipulate how it sounds.
0 0 1  the digits mean ‘1 eight, 0 fours, 0 twos and 1 one’. 1 11 1001010
Binary Addition Representing Characters Representing Images Representing Sound
¢ As we know, computers can only deal with Os and 1s Bitmaps Analogue sounds (sound waves that
Adding binary numbers is much like adding %‘g%?’c)}'fhm it needs fo work with (numbers, sound Bitmap images are made up of rows of “dots” continuously vary) are pure and of perfect
L] . . . .
denary numbers (the system we use as humans). : X nbers, ’ called “pixels” (picture elements). Each pixel is quality.
images efc) must be converted into binary for the R X X
. computer to be able to process it. represented by a binary number. Behind the However, computer recorded sound is not pure,
Things to remember: o Itis exactly the same for text, or one piece of text scenes, this 1-bitimage (with each shade not real and not of perfect quality and this is
) known as a character. represented by a bit) is in fact a series of because sound has been digifised - it has been
2 Keep your numbers in the correct columns e Each time you hit a key on a keyboard, the numbers: sampled at set intervals.
= 1+1=10in binary computer generates a code for that letter, which is cTifelole o i e
2 1+1+1 =11in binary then processed by the CPU and the result might be slofifolonlelo Sampling
the letter appearing on the screen or being printed LR LINLE Ll L LN L2 .
on paper RN LN CRENCHEN Sampling is the process by which computers
We begin, like we would normally when adding two numbers fogether, ¢ So that all computer systems behave in a similar way AR dlglflse sound.
with the right most column. it is important that there is an agreed set of codes for R P i They measure the height of sound waves at
In this example, we add two 1s (= I characters. ) regular infervals and record the measurement
1Hogefher, \'Nhti;h of course is 21 ‘]’ g; ; ?‘]’ : : - ¢ The agreed set of codes to represent the main In a coloured bitmap, longer binary numbers as a binary number.
owever, In binary, 21s . . . . A
represented as 10, and as there o o IE?I?EEEIII ;:poropfers ;rf‘ Thz Ez@'(':shéc‘nfgl"?%e I kr;own as ASCII represent a different colour: So, whereas analogue sound is continuous over
are two digits in this answer, we Léi merican Stanaar ode Tor Informartion - - . P .
place the right digit (zero) under 10001111 Interchange) B-bit or 256 color displays Pixels on the—, fime, digitised sound is made up of lots of
the column and carry the left digit ——— ° : computer screen ‘sound bites’ over time.
(one) over to the next (left) EuEDooam Below, you can see that each character is represented by a el i
column 00110011 ! . . K Each screen pixel is represented
: 10001111 number. The binary table contains 5 binary numbers, and by by eight bits of memory. L
Now we focus on the second PR i:2 o« 32 16 & | 4 | 2 | 1] working out the value of each binary number, we can see which il |
column from the right. Here we (ﬁ 00110011 letter it represents by looking it up in the ASCII table. | 1 | o | 1 | ° ‘ 0 | o | 1 | 1 |/ /
have 1+1+1 (including the carry), 10001111 /

\

which of course equals 3. But in

binary 3is represented as 11. We ECE DO oliilo L ks : I I I s \B LE . 256 colors (Color Look Up Table)
therefore place the right digit 00110011 Decimal Hex Char Decimal Hex Char |Decimal Hex Char | Decimal Hex Char
0 (. 32 ke 66 W o % ]
1 1 1 no 6 a o o
e onacoryinetet - 1898000 mronomo P P . 1B iR 3
’ 0010 go110011 : : i B |m s TR
H . 1 ® & |m b 102 &
10001111 7 7 1 7 7 4 103 &7
S H H pit B | b 1 6
DCEODOED 00010 = A penm) = S 4 @ o o
s i 107 &
0110/l im0 [0 i What is my name? - b 168 &
10001111 7 s

This process then continues, W }??E’?? nuuuu- Ei !i

When computers play sound through a
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T e e e 10001111 J 82-R moon speaker, they process each of the binary
binary numbers. EHJ 1000010 L L R B A A As images get more colourful, longer binary measurements and send signals to the speaker
00110011 e e e s numbers are needed so that a bigger making it vibrate in different ways, according to
0 GOOnIuly L S A LS A - . combination of colours can be shown. the binary data.
11000010 10 0 0 meo ||w = FE




