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Bytes or bits?

e bit the smallest unit of storage

Claude Shannon (1916-2001)
1948 A Mathematical Theory of Communication
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Bytes or bits?

e bit the smallest unit of storage

binary information digit : 1 or 0
Origin John Tukey (Bell Labs) January 1947

John Tukey (1915-2000)

electric current On 1 Off 0
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Bytes or bits?

e byte a group of 8 bits, an octet
Example 0 1011010
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1 byte = 8 bits

8 spaces , 2 X 2 X ... x 2 = 2% = 256 possibilities

~
8times
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How can we write every number using only 1s and 0s?

> —
Gottfried W. Leibniz(1646-1716)
by Christoph Bernhard Francke
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How can we write every number using only 1s and 0s?

Why 7

Liknd 5 to avoid human

error

> —
Gottfried W. Leibniz(1646-1716)
by Christoph Bernhard Francke
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Numbers and bits

How can we erte every number using only 1s and 0s?
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In « Explanation of Binary Arithmetic, which uses only the charac-

ters 1 and 0 »




Numbers and bits

e From decimal to binary

How can we write 19 using the 1s and 0s on one byte?
19 =
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Numbers and bits

e From decimal to binary
How can we write 19 using the 1s and 0s on one byte?
19=164+2+1

128164 (32|16 |84 (2|1

0O ]0]0 100|011

19 is written 00010011 using one byte or 8 bits




Numbers and bits

e From binary to decimal
What is the number written 01011001 with one byte?

128164 (32|16 (84|21

0O ]1]01|1]0]{01




Numbers and bits

e From binary to decimal
What is the number written 01011001 with one byte?

128164 (32|16 (84|21

0O ]1]01|1]0]{01

Ix644+1x16+1%x8+1x1=89

01011001 is the binary writting of the decimal number
89.




Numbers and bits

e Binary numbers and additions
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e Binary numbers and additions
Example from Leibniz (he forgot something. . .)
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Numbers and bits

e Binary numbers and additions
Example from Leibniz (he forgot something. . .)

uol.'s 101 3 1r1oll14

) e

PourfAddx.zmm 111l 7 1o11r1  r0001l|17

par exemple. | Pl ) | —
11o1jjr3 1Iooooli16 11r1IIj3T

How can you add 00001001 and 000010107
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Memory and bits

When this baby gets
warmed up, it can
store up to 8 photos!

IBM first drive RAMAC 1956
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When this baby gets
warmed up, it can
store up to 8 photos!
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Memory and bits

Kilo-octet | 1Ko | 219 = 1024 ~ 10% Bytes

Mega-octet | 1Mo 220 ~ 105 Bytes

Giga-octet | 1Go 230 =~ 10° Bytes

Tera-octet | 1To 240 ~ 10'? Bytes

Peta-octet | 1Po 2°0 25 10'° Bytes

Exa-octet | 1Eo 200 ~ 10'® Bytes

Zetta-octet | 1Zo 270 2~ 10%! Bytes




Memory and bits

0 Ko Mo Go To Po Fo

~ ~ ~ ~ ~ ~
R T T TR A DU S

x1024 %1024 x1024 x1024 x1024 x1024
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Memory and bits

0 Ko Mo Go To Po Fo
f X Y X x LN x--==- >

N PR A AN _ o _

x1024 x1024

S~ - -

x1024 %1024 x1024 x1024

1 Mo a 500 page book ; color photo( poor quality)
1 Go an encyclopedia; a 1 hour good quality video
32 Go a USB key

1 To |information in the million of books published per a year;

500 hours of video (good quality)

2 Po archive of internet in 2006

100 Eo all the information written on paper on Earth

Bytes and codes




Memory and bits

e Music One Petaoctet (or ~ 1000000 Go) of average MP3-encoded songs
12000 hours
[J2000 days

12000 weeks
[J2000 years

would require to play.
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Memory and bits

e Music One Petaoctet (or ~ 1000000 Go) of average MP3-encoded songs
12000 hours
[J2000 days

12000 weeks
[J2000 years

e Photos January 2013, Facebook over 240 billion photos uploaded, with 350
million new photos every day.

would require to play.

For each uploaded photo, Facebook generates and stores four images of
different sizes, which translated to a total of 960 billion images and an
0357 Go
. 0357 To
estimated 0357 Po of storage.

0357 Eo
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Codes in everyday life ?

e Universal  Product  Code
(UPC-A) barcode for tracking

trade items in stores.
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Codes in everyday life ?

e Universal  Product  Code
(UPC-A) barcode for tracking

trade items in stores.
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Universal Product Code (UPC-A) or EAN

9789




Bits and everyday life codes

Universal Product Code (UPC-A) or EAN

9789

19782075

13

o ""8

The last digit is a check digit




Bits and everyday life codes

Universal Product Code (UPC-A) or EAN

9789

13

How to check the code a1a2a3a4a5a6a7a8a9a10a11alg?

19782075

o ""8

S:3a1+a2+3a3+a4+'--+3a9+a10+3a11+a12

The code is right if S is a multiple of 10.




Bits and everyday life codes

QR codes (Quick Response Code)

PGRAD
MAN! -




Bits and everyday life codes

QR codes (Quick Response Code)

. 1. Version information

2. Format information

3. Data and error correction keys

::$ 4, Required patterns

E 4.1, Position
E 4.2, Alignment
]

™ 4.3, Timing
]

5. Quiet zone
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Second World War and Codes

During the Second World War, German transmissions
for U-Boat were encrypted with the enigma machine.
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Bytes and codes



Second World War and Codes

Alan Turing created a kind of computer named Bomba
that craked the Enigma code.

He saved thousands of lives during the battle of the
Atlantic.
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Alan Turing

Bytes and codes



Alan Turing

e Turing machine a mathematical model of a
computer.

Bytes and codes



Alan Turing

e Turing machine a mathematical model of a
computer.

e Turing patterns patterns on animals skins

Bytes and codes



What you need to remember

bit#£byte

e Binary numbers <+ Decimal numbers

Units and data storage (Go, To, Po...)

Everyday life codes (UPC...), check digit
Enigma, Alan Turing and its Bomba during WW2




