


Data are the objectively observable registration of
‘facts’ on a particular medium, such that these
data can be exchanged ana stored

for a longer period of time.
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When you die,
everything you
learned is gone
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Twirtter users sent 473,400 tweets
Snapchat users shared 2 million photos

Instagram users posted 49,380 pictures
LinkedIn gained 120 new users
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Google processes more than 40,000 searches

every second, or 3.5 billion searches a day.
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BOOK USERS

|.5 billion people are active on

Facebook every day.
That's one-fifth of the world's population.

SHAR T EFICNES

Two-thirds of the world's population now

own a mobile phone.




Ihe average household annually creates enough

data to fill 65 iPhones of 32 gigabytes.

That means that we can all fill up so many 1Pads that
we can make a stack that covers two-thirds the

distance to the moon (Source:

“MC)
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Digital describes electronic technology that generates, stores, and
processes data in terms of two states:
positive (1) and non-positive (0)






When you digitize data, you convert it into humbers
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Some examples
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Digitizing sound means

|. measuring volume and pitch
2. Agree how often you take measurements (sampling rate)
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The result of digitization 1s a series of numbers
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Frame | 10200 0
Frame 2 O 19 5
Frame 3 (1 98 o

~or every second of (mono) digital music, a computer saves 44100 * 2 different numbers
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1000100010100010100110007000170170001 10001
0007070017010011710171017100001010010170011 10700001707
01001000000101010011710100170000001010C 00717101001¢(
0710001 0700700100710700017101710017007100700170100C 107007001(¢(
)110010 017071010107101100100100710101010701170C “010010101
001110 010000100010011171010101710000171000170011 10707000(¢

100100 00010010100100710010171000171001070017001 010100010(
107000 10010000710010100001010070000170017017C 007107T00170¢(
011010 010010710101011010001017100171017101701701717C 000710171001

"\00101 10001000‘“1[\[\[\1’\1’\’\"ﬂl\l\l\‘ll\l\l\"ﬂ"iﬂﬁvf"f 1AA‘IQI\I‘O1C
201101 00010100 )10

101010 01001000 A )01
010001 01001001 A computer g1
15??}8 318535?51 doeﬂftKGOW/deonmﬂnunﬂxys,:582
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9100 00010010 only binary numbers |44
% 00 10010000 )10
it 9910 010010710« .v. .vouun .. cee.v.d01C
At 10101  100010001010001 010011000° 100110001
gt 1101 00010100101001101070000707¢ 1010000101
b R4 010 010010000@@7?’?"7’”"" 001101001
iy W0001 01001001001010007¢ 101001@@1f

10010 01010101010110070070¢ 001001 w
01110 010000100010077707¢ 0101fffffi
00100 000100107007007¢ 010100070¢

.101101000 10010000700 001010010¢
/1011010 0100101070 94454
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1000100010100010100110007000170170001 10001
0007070017010011710171017100001010010170011 10700001707
01001000000101010011710100170000001010C 00717101001¢(
0710001 0700700100710700017101710017007100700170100C 107007001(¢(
)110010 017071010107101100100100710101010701170C “010010101
001110 010000100010011171010101710000171000170011 10707000(¢

100100 00010010100100710010171000171001070017001 010100010(
107000 10010000710010100001010070000170017017C 007107T00170¢(
011010 010010710101011010001017100171017101701701717C 000710171001

"\00101 10001000‘“1[\[\[\1’\1’\’\"ﬂl\l\l\‘ll\l\l\"ﬂ"iﬂﬁvf"f 1AA‘IQI\I‘O1C
201101 00010100 )10
107101710 0100710001 101 (

010001 01001001!¢ -very decimal number must 101

110010 01010101 | 1101

01110 01000010« be converted to binary 100

| 0100 00010010 110

% 00 10010000 110

AR . JJ10 01001010.. ... .« .. .. IS ——— L

{ T 10101 10001000101000 'w” )171000° 100110001¢(

8y 1101 0001010010100171701707T0000TOTT 101000010]
= 010 010010000001010700770 " 0011010071

1y 0001 01001001001010007 101001@@Tf

10010 010101010101 1007T00T7 01 001001 ,

01110 010000710007007" K 0107f”"7i

00100 0007100707007 ' 010710007 0¢

.101101000 10010000700 001010010¢
/1011010 0100101070 94454
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Decimal numbers use |0 different 3inary numbers use 2 different
characters to represent numbers characters to represent numbers




| O different characters: / different characters:
0123456,789 O, |




Position of digit in number (from right to left)

power or exponent "n".

factor decimal

factor hexadecimal

factor binary

Power 2

102

162

D2

Power 1

10

16

A

Power O

100

169

20



HEXADECIMAL

|6 d

fferent characte

0,1,2,3/4

10,6,7,8,9,A,B,C,

CS.

D)




From To

Decimal v Hexadecimal

Enter decimal number

210 10
O [OOL
https://www.rapidtables.com/convert/ He;;umber
number/decimal-to-hex.ntm| 16

Hex signed 2's complement

00D2
16
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Fach cell I1s a
picture element

(PIXEL)




Digtizing Images means

|. measuring the color value of each cell
. Determine how many rows and columns you will use (number of pixels)




On a screen each color is
composed of a combination of
red, green, blue



Digltizing Images means

|. measuring the RGB values of each cell
2. determine how much color variations of red, green and blue
you want to measure (Color depth)
. Determine how many rows and columns you will use (number of pixels)




For every pixel In an Image you need to store 5 different numbers

X-position Y-position R G B
| | i 0 0
2 | 0 /D0 0



More “numbers’ to

more measurements? . | Flle size gets bigger
remember




A computer stores those binary numbers by
turning "switches" on or off. A | sets a switch
to "on", a O sets a switch to "off". The more
data and the bigger the "files", the more

switches you need.
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ey C AN YOU CONVERIT TEXT INTO NUISESES



Fach key on a keyboard Is
assigned a specific number.




Letter ASCII Code

>0 O -~ 0O O oo T
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097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

Binary
01100001
01100010
01100011
01100100
01100101
01100110
01100111
01101000
01101001
01101010
01101011
01101100
01101101
01101110
01101111
01110000
01110001
01110010

Letter ASCII Code

A

X O v 0O 2 2rmr XR«wwm-=TITGOmTTmOOOnO w

065
066
067
068
069
070
071
072
073
074
075
076
077
0/8
079
080
081
082

Binary
01000001
01000010
01000011
01000100
01000101
01000110
01000111
01001000
01001001
01001010
01001011
01001100
01001101
01001110
01001111
01010000
01010001
01010010



Digitizing text data means

|. Map any “symbol/character” to a specific number
/. Make international agreements



EEERIC AN S TANDARD CODE PR
INFORMALION IN T ERCHANGE

Aot



BOME PROBLEMS VWiTH ASCE

lack of support for non-western symbols and characters
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UTF-8



If you enter a number on your keyboard,
ASCIll / UTF-8 causes strange "problems™



48 30 060 SHAB; 0
49 31 061 SHA9; 1
50 32 062 &H#S0; 2
51 33 063 SH#OT; 3
52 34 064 SHOZ; 4
53 30 065 SH# O 3; )
54 36 066 SH 04, 6
55 3/ 067/ SH#OO; 7/
56 38 0/0 SHO6; 8
57 39 071 SHS/; 9

s — B — e~ ~ T N

0 = 48 In the ascll table

48 decimal = | 10000 in binary

This means: you need 6 “'memory slots” to store a 0



Saving text data as ASCI| /

After all it o

especially If you only want-

ten produces

UTF-8 I1s not always smart.
arger files,

0 keep numerical data.



For this reason, text data is often no longer saved as ASCII / UTF-8, but
encoded In such a way that the information takes up less space.

When you encode data in this way, you speak of BINARY DATA.
T you keep pure ASCII / UTF-8, we speak of TEXT DATA
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Binary encoded IS a mislead
‘binary’. Binary encoded in t

been saved as ASCI| or UTFE-

ng name because all digital data Is

11S case means that the data ¢
8. In our lessons we will main

with ASCIl / UTF-8 encoded files.
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BINARY ENCODED FILES

FEXL DA
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