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Zpusoby prace v prostiredi MATLAB

nFigure1
File Edit View Insert Tools Desktop

New N ® e,

« Zapis kodu

Open... Ctrl+0O

Close Ctrl+W

’ - Save Ctrl+5
— PIlnohodnotny programovaci jazyk Save As.. \
Generate Code... \

— Zadavani prikazu
— Skripty <

—Funkce

Import Data...

Import Data

Save Workspace
Generate Script N f o omen

Generate Function

— Objektove orientované programovani

63 100512 tabile

1 2 3 4 5 6 7

id name sex age wgt smoke sys

YP... [SMIT... °* i
= (G, 44 2 'GLL.JOH.. ‘" :
* Interaktivni pristup BN B
ol . ; ; - 4 'MI JONE & Deirte Tabie Columa Vanatie(s)
— Vyuziti grafickych nastroju S X [BRO., T,
6 TEs, ‘DAVIS' Come (o Categonca Aty
7 'LP... [MILL...

* Umoznuji generovat kéd

>> T.name = categorical (T.name);
|
>>
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Analyza dat

nacitani dat a data v MATLABuU
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Nacitani dat ze souboru

J MATLAB R2017b

* Interaktivni nastroj
—Import Tool

e Funkce
— readtable

* Nacte data ze souboru do tabulky
v MATLABuU

* Nastavitelné parametry nacitani
R2016b — detectImportOptions

« Parametry pro funkci readtable
detekuje z dat

s Www.mathworks.com/examples/matlab/mw/matlab-ex22647148



https://www.mathworks.com/examples/matlab/mw/matlab-ex22647148
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Nacitani dat z databazi

4\ MATLAB R2017b

SHORTCUTS VARIABLE

- s r'd - ﬁ E database
* Interaktivni nastro ' -
GetMore Install Package DATABASE CONMECTIVITY AMD REPORTING

Apps App App S —

— Database Explorer ¢PWaPA[ o oo

- ODBC a JDBC kompatibilni databaze

w5 che 0 CR U

* Funkce 2o
- SELECT *
B tevmcant FROM forecast

Zecrslll WHERE &%Bou:w : 44 o
—database
» Vytvori pripojeni k databazi .

201/a —select

* Nacte tabulku z databaze do tabulky v MATLABuU

« datovy typ importovanych numerickych dat
uréen z databaze
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Dalsi Import a Export Dat

* Pristup k online datum

— RESTful, JSON, HTTP, CSV, text, a
obrazkova data

-~webread, tcpclient R2014b

« Nacitani velkych kolekci dat

—~datastore R2014b 'S‘;L"hadmmp

» Text, spreadsheet, database, image
. Custom

R2017b



https://www.mathworks.com/help/matlab/import_export/develop-custom-datastore.html
http://hadoop.apache.org/
http://hadoop.apache.org/
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Tabulky = table

* Ruznoroda data v tabulkovém formatu

— Ruzné typy dat v ruznych proménnych

« Text, numericka data, casova data, kategorialni data,...

— Drzi data i metadata

« Zpracovani a analyza

—Volanim funkci primo na tabulky
Zpracovani chybéjicich a odlehlych udaju
Tridéni, preskladani a spojovani tabulek
Souhrnné statistiky

Tvorba modelu, predikce / klasifikace

P
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2013

4\ Workspace El @

g Variables - patients

Mame

Yalue Size -
100G table 100:8 (¥

| patients [
EH 100:9 table
1 2 3 4 5 i
IDMumber  LastMame Sex Age  Systolic Diastolic
1 "WPL-320° 'Srnith’ ‘Male' 38 124 a3 -
2 'GLI-532" '‘Johnson' |'Male' 43 109 T
i 83
A\ Command Window EI@ 75
>» patients(1:5, {'LastName', '"Rge', 'Health'}) ® a0
ans = 0
LastName Age Health
88 -
'Smith" 38 'Excellent’ I
'Johnson' 43 'Fair'
'"Williams"' 38 'Good'
'Jones" 40 'Fair'
'Brown' 49 'Good!*
fe >> |




Kategorialni data -

Diskrétni nenumericka data

categorical

— Data nabyvaji hodnot z konecné mnoziny kategorii

Efektivni z hlediska zabrané pameti

Porovnavame logickymi operatory

— — —
 — — ™ —

Muzeme zavést usporadani

—<, <=, >, >=

&
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2013

4\ Command Window E\@

»» patients.Health(1:5)
Excellent
Fair
Good
Fair
Good
fx 5> |
Variables - patients o[- B [
PLOTS VARIABLE ¥ ¥
(2 =NORN"
| patients |
HH 100:0 table
7 ] 9
Height Weight Health
1 1.8000 80| Excellent .
=
Eaded 74 |Excellent
4\ Command Window EI@ 50 Fair
»» patients?.LastName (patients?.Health < 'Good') ! EFU_
'Thomas" 54 Poor o
'"Eelly"'
'"Hood!
'Foster'
'Griffin'
'Hayes"'

i >> |
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Datum a cas R2014b
e datetime r 4\ Workspace | =B X
- « - , Mame = Value
—reprezentuje datum a cas (body na casoveé 0se) | i coreime -

e duration, calendarDuration

—reprezentuji dobu trvani (Casoveé intervaly)

« Slouzi pro vypocty i zobrazeni

— scCitani, odcitani, serazeni, porovnani,
vykresleni

— nastavitelny format zobrazeni
— presnost na nanosekundy
— casove zoény, prestupné sekundy, letni cas

3 hl 1x10 duration
ml 10x1 calendarDuration

4\ Command Window [E=R[ER =
=

>> disp(dl)
D4-Sep—-2014 10:12:13

>> tz = dl.TimeZone
tz =
Emerica/New_York

Jx>> |
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Casové tabulky > timetable
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2016

» Tabulky s Casovymi znackami pro s v
jednotlivé radky e

—indexovani dle ¢casu

Time Day Total Westbound Eastbound
Wednesday 13 9
Wednesday 3 3
06/24/2015 02:00:00 Wednesday 1 1
Wednesday 1 1
Wednesday 1 1
06/24/2015 05:00:00 Wednesday 7 3
06/24/2015 06:00:00 iedn ¥ 36 6 3
Wednesday 141 13 128
06/24/2015 08:00:00 Wednesday 327 44 283
06/24/2015 095:00:00 Wednesday 184 32 15

« Zpracovani dat pomoci specializovanych
funkci

—reorganizace dat
—zmeéna Casove skaly
—synchronizace a spojeni ¢asovych tabulek

« Zpracovani dat pomoci funkci pro table


https://www.mathworks.com/examples/matlab/mw/matlab-ex28366094
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Text - string 2016

- Efektivni prace s textovymi daty
>> "image" + (1:3) + ".png" 20]7

1x3 string array

"imagel.png" "imageZ.png" "image3.png"

* Priklad: Overeni, zda je v textovéem retézci obsazen jiny text
—Drive: if ~isempty(strfind(textdata, "Dog"))
—Nyni: if contains (textdata,'"Dog"))

« Az 50x rychlejsi vypocet s funkci contains a datovym typem string nez se
strfindacellstr.

« Az 2x méneé vyuzité pameti s datovym typem string oproti cellstr.



Predzpracovani dat

Zpracovani chybejicich dat pomoci *missing

funkci

Manipulace s textem pomoci replace,

contains, endsWith, a dalSich...

&

£ THUMUSOFT

2016

Vyhlazeni dat pomoci filtrace nebo lokalni regrese

— smoothdata

201/

Prace s odlehlymi pozorovanimi

—1isoutlier,

filloutliers

201/


https://www.mathworks.com/examples/matlab/mw/matlab-ex52135330

Analyza dat

« Split-Apply-Combine Workflow

— findgroups 2015

» rozdéli data do skupin
—splitapply

 aplikuje funkci na kazdou skupinu a
zkombinuje vysledky

 Detekce lokalnich extrému R2017
islocalmin and islocalmax

* Detekce nahlych zmen v datech
ischange 2017

G=findgroups(Gender)
A
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meanHeight =splitapply(@mean,Height ,G)
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Machine Learning

nove algoritmy a pristupy

i
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Strojové uceni

Typ uéeni Kategorie algoritmu
- Support Discriminant _ Moaseat
Klasifikace Vector Analysis Naive Bayes Neighbor
Machines
- ., v N —————————————
Uceni s ucitelem
Cil: predpovédni model Regrese
o zaloZeny na vstupnich a
Strojové vystupnich datech
uceni
Uceni bez Shlukova kMeans, kmedoids Hierarchical Gaussian
ucitele analyza Fuzzy C-Means Mixture
Cil: seskupeni a N | - |
interpretace dat zaloZend Networks Model

pouze na vstupnich datech




Postup pri strojovem uceni

Faze uceni: hledani nejlepsiho modelu

TRENOVACI
DATA

ul

—

)

UPRAVA DAT

FILTRACE PCA

SOUHRNNE SHLUKOVA

STATISTIKY  ANALYZA

—————

>

UCENIi S UCITELEM

CLASIFIKACE

REGRESE

—

Predikce: zaclenéni vysledného modelu do koncové aplikace

NOVA DATA

ul

’ FILTRACE PCA

UPRAVA DAT

SOUHRNNE SHLUKOVA
STATISTIKY ~ ANALYZA

———

MODEL

PREDIKCE

&
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Vybér a extrakce prediktoru
* Vybér prediktoru o ———Ceie ‘.'
—Neighborhood component analysis .
- fscnca, fsrnca ey Lo
- Extrakce prediktor( S e
— Sparse filtering, Reconstruction ICA | | T
- sparsefilt, rica i AN

e transform

 Vizualizace vicedimenzionalnich dat

—t-Distributed Stochastic Neighbor Embedding

* {Sne
18
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Klasifikace a regrese

* Trénovani modelu
—fit*
« SVM, ECOC, Ensemble, regrese,...
— Sstepwise*
- krokova regrese e —

* Predikce a diagnostiky ETT ==
—vlastnosti a metody modelu oy
 predict ... Pl

Praciicied mspores
1 g - L 5

trone NG Vatsbescer S-foid Croas-Validetion

19
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Noveé efektivni algoritmy

« optimalizace hyperparametru
— bayesovska optimalizace

» klasifikace aregrese pro Big Data

—techniky pro snizeni vypocetni naro¢nosti
trénovani modelu
« SVM, ECOC, logisticka regrese
— stochastic gradient descent, LBFGS, aj.

« Gaussian kernel classification / regression
— random feature expansion

Estimated objective function value

1N
~
/

o
w
3}

o
w
/

0.25

o
N
/

0.15

Py

&

£ THUMUSOFT

Objective function model
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https://www.mathworks.com/examples/statistics/mw/stats-ex21115654
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Noveé interaktivni aplikace

Classification Learner
Signal Analyzer
Regression Learner
Wavelet Signal Denoiser

Econometric Modeler

Statistics and Machine Learning
Signal Processing
Statistics and Machine Learning
Wavelet

Econometrics

&
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R2015a

R2016b
2017
2017

2018
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Big Data

tall array

&

£ THUMUSOFT
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Big Data 2> tall 2016
* Pripady vyuziti: — —
—Sloupcova data — s mnoho radky o Memon |
— PFilis mnoho dat, aby se veSly do paméti R
— Operace jsou povahou statistické L] {] | — |

* Pro statisticke vypocty i Machine Learning

— Stovky funkci v zakladnim MATLABuU a |
Statistics and Machine Learning Toolbox E

« Automaticky optimalizuje pristupovani k datum

Tall Data
* Na desktopu, clusteru, nebo clusteru s nastroji Hadoop a Spark

23


https://www.mathworks.com/examples/statistics/mw/stats_featured-ex42806539
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Big Data bez velkych zmen

o
Jeden soubor Sto soubortl
Access Data Access Data
measured = readtable('PumpData.csv'); measured = datastore('PumpData*.csv');
measured = table2timetable(measured); measured = tall(measured);
measured = table2timetable(measured);

Preprocess Data Preprocess Data

Select data of interest Select data of interest

measured = measured(timerange(seconds(1),seconds(2)),:) )
measured = measured(timerange(seconds(1l),seconds(2)),:)

Work with missing data Work with missing data

measured = fillmissing(measured,'linear'); measured = fillmissing(measured, 'linear');

Calculate statistics Calculate statistics
mean(measured.Speed) ;

m
std(measured.Speed) ;

)

mean(measured.Speed) ;
std(measured.Speed) ;

[m,s] = gather(m,s);

24



.
Big Data Workflow

A

ccess Data

Text

Spreadsheet (Excel)
Database (SQL)
Custom Reader

Datastores for

common types of

structured data

/Tall Data Types

table

cell
double
numeric
cellstr
datetime
categorical

Tall versions of
commonly used
MATLAB data types

/Exploration &
Pre-processing

Numeric functions
Summary stats reductions
Date/Time capabilities
Categorical

String processing

Table wrangling

Missing data handling
Summary visualizations:
Histogram/histogram?2
Kernel density plot
Bin-scatter

Hundreds of pre-built
functions

&

£ THUMUSOFT

/I\/Iachine

Learning

Linear Model

Logistic Regression
Discriminant Analysis
Decision trees classif.
K-means

PCA

Random data sampling
Summary statistics
Validation techniques

Key statistics and
machine learning
algorithms

“Tall” data types and functions for use with out-of-memory data

N rrrrr———B——™—_yE_——m————=—G—=S———HSLLDrBb—————_———HH=—_——_S——————
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Big Data — vizualizace pomoci tall
* POdpora pro: Jz:l:iguE":; View Insert Tools Desktop Window Help
—histogram Nade M AKFMOE L2 | 08| aD
-~histogram2 3500 o mn
—ksdensity -
—plot
—scatter
—binscatter =00
—confusionmat 1500
° POdpora déle bude HOJSU 00:04:00 00:04:10  00:04:20 00:04:30  00:04:40

26
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Tall Array

Local disk
Shared folders
Databases
il e
Rm——
P —
e = \
= Tall arrays
MATLAB
= 100’s of functions supported
MATLAB
Statistics and Machine Learning
Toolbox

= Run in parallel
Parallel Computing Toolbox

* Run in parallel on compute clusters
MATLAB Distributed Computing Server

Compute Clusters

27

¥y
o

i
£ THUMUSOFT
Spark + Hadoop
[ =]

* Run in parallel on Spark clusters
MATLAB Distributed Computing Server

= Deploy MATLAB applications as
standalone applications on Spark
clusters
MATLAB Compiler
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Kontakty
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Pobrezni 20
186 00 Praha 8

Ceska republika
Email:

Tel.: +420 284 011 720
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