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INTRODUCTION

Big data growth

0 Growth of Global data - Zettabytes

Zettabyte = one million petabytes
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2020

Big data market is estimated to grow 45% annually to reach $25 billion by 2015

2010 Stored data® - Petabytes

Petabwyte - one quadrillicn (short scale) bytes
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Big data, big business

The business of storing, decoding, and

analysing data, from your Facebook
updates or tweets, to figures that
GROWTH OF help companies increase profit or
GLOBAL DATA cut costs, is one of the hottest
(In zettabytes) industries in the world today

A zettabyte is
1,099,511,627,776
gigabytes

STORAGE COST
PER GIGABYTE
in US$
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@ Big data business is one
of the hottest industries
in the world today.

® The business of storing,
decoding and analyzing
data, figures that help
companies increase
profit or cut costs.




DATA EXPLORATION

@ Data Exploration conduct by searching
frequent patterns their subsets or
subsequence, which is, according to
computationally complex and complex for
large collections / databases, requiring use
clever algorithms to improve performance.




DEFINITIONS

@ Support is the probability that a certain
transaction contains calculated with respect
to all possible transactions.

® Confidence - is the conditional probability
that the transaction containing X also
contains Y.

® Mining association rules is to find all the
rules X -> Y with specified minimum support
s and the specified minimum confidence c:

eg. s > 50%, c > 50%.




DATA EXPLORATION

o filey///E/Studia/semastr 8/Met.Inz. Wiedzy/EksploragjaDanych/EksploracjaDanych/bin/Debug/Ekspl

@ Run file
EksploracjaDanych\bi
n\Release\Eksploracja
Danych.exe

® Print the dataset

@ Enter the support and
confidence threshold

bior ¢
HSpﬂrCle obu produktou to @ 777?77?7777?778

Zbior czesty sklada sie z kawa oraz chleb.
Wsparcie obu produktow to:l 8.75.




KNN WiTH CROSS-VALIDATION




KNN WiTH CROSS-VALIDATION
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https://peerj.com/articles/1251/




KNN WITH CROSS-VALIDATION

IrisDataAll
Wine 178 3 13

How to run. Enter file:
\KNN_CrossWalidation\KNN_CrossWalidation\bin\Release.KNN_CrossWalidation.exe
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Poprawnosc dobranych elementow to:
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KNN WiTH CROSS-VALIDATION

Summary:

@ Guess correctness increase with an increasing
K value.

@ Increasing K need more time to show results.
@ KNN algorithm is O(n?)




SELF-ORGANIZING MAP

@ It provide a way of representing
multidimensional data in much lower
dimensional spaces - usually one or two
dimensions.

® One of the most interesting aspects of SOMs
is that they learn to classify data without
supervision.




SELF-ORGANIZING MAP

Ey;tgni =@?89 0,09 0,45 0,28 ® Run file
2y Dyt 288 0.2 8.9 EksploracjaDanych\bin\
Dystans: 0,75 0,09 0,94 0,14 .
K oY 3 0 33 0.69 0.89 Release\EksploracjaDan
Dysting @?25 0.08 0,8 0,64 yCh°exe
v
fystans: 10,19 0.5 0,39 SOM-kohonen\SOM-
Dystang @ 16,94 8,3 0,66
x =1y =3 kohonen\bin\Release\SO

Dystans @ 85 0,69 0,085 0,24

M-kohonen.exe

v =20
Dystgns @16 0,96 0,16 6,99
v =2y .
Dystans: 0,35 0.5 0,91 0.26 ® Network with random
wg
Dystans @ 10,3 08,66 0,01

Ty =3 weights

Dystans @ 21 0,57 0,4 8,76

v =0
Dystans @ 96 8,32 08,15 B,87
X =3y -1
Dystans @ 11 0,87 8,26 0,62
w =3y =2
Dystgns @ 46 0,17 6,01 6,37
H_

y =3
Dystans: 8,21 0,92 6,76 6,12




SELF-ORGANIZING MAP

® Weights in network
after learning.

41 2,18 8.6
41 2,4 8,69

42 1,63 0,4
A 1,74 844
41,93 6,51
41 2,18 0,6

.39 1,48 0,35
.98 1,56 0,38
41,74 0,44
43 1,99 0,53

.98 1,42 0,33
.39 1,48 0,35
42 1,63 8.4
A7 1,86 0,48




ASSOCIATED GRAPH DATA
STRUCTURE (AGDS)

@ A passive data structure, which make more
faster operation for example: filtering by
value, attribute and searching similar group
of elements.

® AGDS doesn’t contain duplicates or excess
data.




ASSOCIATED GRAPH DATA
STRUCTURE (AGDS)

0 MainWindow = B

2ms . — |
Rekord: ‘Record nr 123, waga=4,02636534839925, klasa='"Irs-virginica’;

Rekord: 'Record nr 119, waga=4,04190207156309, klasa='"Ins-virginica’;

Rekord: 'Record nr 18, waga=4,04425612052731, klasa="lris-setosa’;

Rekord: 'Record nr 15, waga=4,05367231638418, klasa='Iris-setosa’ Sea rc h '| N g least S] m '| la r

Rekord: ‘Record nr 34’ waga=4,12146892655367, Masa="lris-setosa’;
Rekord: ‘Record nr 132", waga=4,18361581920904, klasa="Iris-virginica’; l

Rekord: ‘Record nr 37", waga=4,25423728813559, Kasa="lris-setosa’; e el I Ients )
Rekord: ‘Record nr 108", waga=4,30084745762712, klasa='"Irs-virginica’;

Rekord: 'Record nr42', waga=4,30079284369115, klasa="lris-setosa’;
Rekord: 'Record nr 121°, waga=4,31308851224105, klasa='"Ins-virginica’;

‘LSimiIarityTW‘ ‘MSimiIarityTW‘ ‘ BSimilartyR ‘ Clear ‘

‘ Minimum ‘ MaxRange Range QverSimilarity

Run the file:
AGDS\WpfApplication1\bin\Release\WpfApplication1.exe

Run the test:
tabele-porownanieAGDS\Tablele-AGDS\Tablele-AGDS\bin\Debug.
Tablele-AGDS.exe




ASSOCIATED GRAPH DATA
STRUCTURE (AGDS

i MainWindow = =
1ms . — |
Rekord: "Record nr 111°, waga=0, klasa='Iris-virginica’;

Rekord: "Record nr 114", waga=0, klasa="Iris-virginica’;

Rekord: "Record nr 122, waga=0, klasa="Iris-virginica’;

Rekord: "Record nr 123", waga=0, klasa="Iris-virginica’;

Rekord: "Record nr 132, waga=0, klasa='"Iris-virginica":

Rekord: "Record nr 148, waga=0, klasa='"lris-virginica’;

Rekord: "Record nr 103, waga=0, klasa="lris-virginica";

Rekord: "Record nr 106, waga=0, klasa="lris-virginica";

Rekord: "Record nr 113, waga=0, klasa="lris-virginica";

Rekord: "Record nr 125, waga=0, klasa="lris-virginica";

Rekord: "Record nr 129°, waga=0, klasa='lris-virginica’;

Rekord: "Record nr 140, waga=0, klasa="lris-virginica";

‘ Minimurm ‘ MaxRange | Range ‘LSimiIarityT\ﬂ ‘MSimiIalityT\n ‘BSimiIartyR |OverSimiIar|'t ‘ Clear

Searching range of value between 2-2,1 for attribute ,,petal-width”.




COMPARING THE TIME FOR AGDS
AND TABLE

® Tested database: Iris Data
® Number of recors: 150
® Number of columns: 4
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COMPARING THE TIME FOR AGDS
AND TABLE

Measure executing 10000-times seven types of
functions

Find Attribute Minimum

Find Attribute Maximum Range

Find Attribute Range

Find Least Similar Elements for two elemants
Find Most Similar Elements for two elemants
Find Elements under similarity rate

Find Elements over similarity rate for two
patterns




COMPARING THE TIME FOR AGDS

AND TABLE
___Functionnr__| _AGDS (time [ms]) _|_Table (time [ms]) _
1 19 32
2 55 67
3 28 39
4 315 670
5 315 700
6 120 215
7 215 290




COMPARING THE TIME FOR AGDS
AND TABLE

Observations:

1. The AGDS makes easier searching min, makx,
range values, bacause of using sorted lists
for attributes.

2. Tests have shown a correct AGDS function
implementation.

3. Execution time grows more slowly than in
the tables.




SUMMARY

@ Because of very fast extensive database,
effectively handling Data will be the
challenge of the next years.

@ Data mining and machine learning will be
developed faster and faster.




