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Struktura systemu MATLAB

Generovani kodu

Aplikace v realném ¢Ease,
uP, DSP, FPGA, PLC

Méreni a testovani
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Vypocéty, programovani, vizualizace...



£ THUMUSOFT

Vypocty, funkce, programy, aplikace

 Tisice funkci z riznych oblasti Sl . .

Prusecik dvou pfimek: y = kx + g

Piimkar y=| 1 [x+ 1
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« Pokrocila grafika a vizualizace

« Tvorba programu a algoritmu

— nastroje pro ladéni programu

 Tvorba viastnich interaktivnich
aplikaci
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B
Financni vypocty v prostredi MATLAB

4 . ” e l e
Pristup k datiim Analyza a reSeni Sdileni vysledku
Soubory Reporty

Analyza
s & Vizualizace @ e mﬁ
AlB|c | {3
Modelovani Aplikace

Databaze

C=blspric
P=C-S+K*e

S=31; K=3%

Vyvoj aplikaci
Datové kanaly Produkéni systém
BZ NG CL dil C/C++
Java -NET

7192 5.332 81

Automatizace
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Zpusoby prace v prostredi MATLAB

« Zapis kodu
— PInohodnotny programovaci jazyk
— Zadavani prikazu

— Skripty

— Funkce

— Objektoveé orientované programovani

* Interaktivni pristup

— Vyuziti grafickych nastroju
« Umoznuji generovat kod



LAB Live Editor

* Interaktivni dokumenty
— vypocty a vysledky
— grafické vystupy
— formatované texty
— odkazy, obrazky a rovnice

* Publikovani v HTML a PDF
* Vyuziti

— vyuka

— laboratorni protokoly

— vyzkumné zpravy

— prezentace vysledkii
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Dokumentace

Syntaxe funkci

Datafeed Toolbox Getting Started with Datafeed Toclbox | MATLAB Documentation HOEBO
a4
° rl a = TENTS Close ¥ Explors Examples & Expl
My Products MATLAB Geniing Staned with MATLAB
e MATLAB® is the high-level language and Interactive environment used by millans of saginesrs and sclentists worldvide. The matrx-based language is & natural way to express Functions in MATLAB
- computational mathematics
Sirmiliok Release Notes.

Aerospace Blockset Installation

— kod lIze volat bez kopirovani e

Audio Syste To My Products

A ving System Toolbax
Bioinformatics Toolbox MATLAB® Family Simulink® Family Polyspace® Family
Communicatans System Tooibox
y Computer Vision System Toolbos MATLAB Simulink D f
PY Control System Toolbox
Parallel Computing Event.Based Modeling
Curve Fiting Toalbox
MATLAB Distributed Computing Server s nts
Data Acquisisen Toalba:
Parallel Computing Taolbox Statefiow
Database Toolbox
Datafesd Toolbox Math, Statistics, and Optimization Physical Modeling
DO Qualification Ki mscap Hardware Support
-4 y u DSP Sy Simscape Driveline
EMbeddes Coder Simscape For a complets list of hasdware solutions, see Har
Filler Diesign KDL C Sin

Partial Diff Simscape Power Systems

Financial Inssuments Toolbox

Statistics an

Symbalic Mat

Fixed-Paint Designer

nalytics

* Novinky ve verzich || ey

HOL

Documentation

CONTENTS

Automated Driving Syt
HDL Veriner

¢ Documentation Home

Modal Predictiva Contr ¥ R2018a
R D(':m:; T‘i:": Ez::"“ i‘:‘l""\:‘*w‘ < Parallel Computing Toolbox [ ] New Features, Bug Fixes, Compatibility Considerations
Insirument Canirol Toolbox System Identification 1 Text Filter ¥ Parfor performance improvements: More efficient broadcast variables
LTE HDL Toolbox sonat Prooomsira ] 7
parfor If you use broadcast variables in parfor loops with non-local cluste

Antenna Toolbax

m Teolbox

Release Range: ¥ Parameter Sweep Example: Use a DataQueue to monitor results duril

. The new example Plot during Parameter Sweep with parfor shows h|

R2013b |E| to | R2018a |E| parfor.

Compatibility Considerations /i\
v R2017b
L} incompatinilties Only New Features, Bug Fixes, Compatibility Considerations

v Improved Parallel Language Performance: Execute parallel language

All parallel language constructs, including parfor, run with reduced
more efficiently.
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Cast 1: Naéitani dat

financni a ekonomicka data
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Nacitani dat

« Soubory

— Excel tabulky, csv, txt, dat

 Databaze

— VSechny ODBC a JDBC kompatibilni relaéni databaze
« SQLite, Oracle®, SAS®, MySQL®, Microsoft® SQL Server®, Microsoft Access™, PostgreSQL,...

— Nerelacni databaze
* Neo4j®, MongoDB®

« Datové kanaly

— aktualni, intradenni, historicka, real-time data

10
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Soubory

* Interaktivni nastroj

— Import Tool

e Funkce

— readtable

* Nacte data ze souboru do tabulky
v MATLABuU

» Nastavitelné parametry nacitani
— detectImportOptions

« Parametry pro funkci readtable
detekuje z dat

ate Import - H:\Seminare\TAH_data_analytics\Priklad1_data.xdsx

IMPORT

Range: IE:O# -
[ Table -

“ariable Names Row: 1]

&
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J MATLAB R2017b

HOME APPS SHORTCUTS

'{_'l:' J L Find Files

Mew Mew Mew Open l-. ¥
Script  Live Script - -
FILE

Output Type: [ Replace - |unimportable cells with * NaM

~ {GhText Options +
| IMPORTED DATA | UNIMPORTABLE CELLS

SELECTION
| Priklad_dataxlsx o |
A B £
Priklad1data
Station Temp Date
Number * Number  Datetime hd
1 |Station Temp Date
2 12 98| 22.09.2013]
3 13[x 23.10.2013}
4 14 97| 01.12.2013]

~._ Priklad1_data
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Databaze

Interaktivni nastroj

— Database Explorer

ODBC a JDBC kompatibilni
databaze

* Funkce

— conn
Vytvori pfipojeni k databazi
— sqlread

 Nacte tabulku z databaze do
tabulky v MATLABuU

12
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4\ MATLAB R2017b

SHORTCUTS WARIABLE

ﬁ E database
*

/| 5
Get More | I Paci DATABASE COMNECTIVITY AND REPORTIMNG

<

FILE |

<ca Ha 3 g Database Report

Explorer Generator

Current Folder

E:J Database Explorer - 5OLite

e -

@ wagld B8 B Tl ees= S| > &
Configure New Clear  Manual Exclude Join  Where Order 10 2 Preview  Import
Data Source » Query Query Duplicates By - Query  Data w
DATA SCOURCE EDIT |SELECTION | JOIN | CRITERIA | PREVIEW |IMPORT
Data Browser ® | SQLite |
Catalog | Mo Catalogs SQL Query
Schema | Mo Schemas SELECT *
E l & B forecast FROM forecast
- H sution WHERE DryBulb >= 44
- G AND DewPoint >= 40
o [] ForecastDate
[/ DryBulb
[~] DewPaint

Data Preview (First 10 Rows)

Station |CreateDate ForecastDate| DryBulb DewPoint
KALB 08-Nov-2014... 45 42

1
2 |KALB 08-Nov-2014... 07-Nov-2014... 44 41
3 |KALB 06-Nov-2014... 07-Nov-2014... 44 40
4 |KBGMK 06-Nov-2014... 0T-Nov-2014... 45 42
3

KR N& Mo ?014 07 Mow 2014
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Datové kanaly

« Datafeed Toolbox
— Bloomberg (Terminal & B-Pipe)
— Thomson Reuters (Datastream, RMDS, Elektron, NewsScope, Tick History)
— FACTSET

— FRED / Haver analytics / IQFEED / kx / Money.Net / RavenPack News Analytics / SIX
Financial Information / STATS.com / Twitter

Communicating with Data Providers

Datafeed Toolbox™ supports connection to these data providers. This table lists the connection functions for each data provider.

Data Provider Website Connection Function
Blocr\‘lberg® http://www.bloomberg.com blp, blpsrv, bpipe, Of bdl
FactSet® http://www.factset.com factset or fds

FRED® https://fred.stlouisfed.org/ fred

Haver Analytics® http://www.haver.com haver

IQFEED® http://www.igfeed.net/ igf

Kx Systemsb: Inc. http://www.kx.com kex

Money.Met https://wwa.money.net moneynet

RavenPack® News Analytics http://www.ravenpack.com | raven pack

SIX Financial Information http://www.six-financial-information.com tlkrs

STATS.com http://www.stats.com statsllc

Thomson Reuters™ http://www.thomsenreuvters.com/ datastream, reuters, or rdth

13
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Cast 2: Nové datové typy

efektivni prace s daty

P
£ THUMUSOFT
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Data v prostredi MATLAB
Numerickd  R2013b (Y R2014b oo

E datetime duration R20]6b -

double,  logical categorical ‘ ———
single, ... calendarDuration - HE
Ll /N

i

2000

Heterogenni R20‘| 3 b |\

E timetable

structure cell table

Text RQO]éb

Str tall

char  cell string string

‘4
— —~t
— o]

0p}
—+
3

15
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Tabulky

 Rlznoroda data v tabulkovém formatu

- table

— Ruzné typy dat v riznych proménnych

« Text, numerické data, Casova data, kategorialni data,...

— Drzi data i metadata

« Snadné zpracovani a analyza

— Volanim funkci primo na tabulky

« Zpracovani chybéjicich a odlehlych udaju
» Tridéni, pfeskladani a spojovani tabulek

« Souhrnné statistiky

« Tvorba modelu, predikce / klasifikace

g& Variables - patients

i

£ HUMUSOFT
-‘L.Wml:space El@
Mame Value Size -
flpatients | 100:9toble 1008 ®

| patients [ b
FEH 100:9 table
1 2 3 4 5 i}
IDNumber  LastName Sex Age  Systolic  Diastolic
1 YPL-320° 'Smith’ ‘Male' 38 124 93 o
2 'GLI-532" 'lIohnson'  'Male’' 43 108 T
3 ‘PMI-258' ‘Williams' | 'Female’ 38 125 &3
r 75
A4\ Cormmand Window EI@ a0
>» patients(1:5, {'LastName', '"Rge', 'Health'}) = 70
ans = a8
LastName Age Health 2
I
'Smith" 38 'Excellent’
'Johnson' 43 'Fair'
'"Williams"' 38 'Good'
'Jones" 40 'Fair'
'Brown' 49 'Good!*

J55,>>|
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Kategorialni data - categorical 2013

. ., ., . , 4\ Command Window E\\Eﬁ\
* Diskretni nenumericka data
— Data nabyvaji hodnot z koneéné mnoziny kategorii coca
N .. | Good
 Efektivni z hlediska zabrané pameéti ] Varsbles - ptients -] (=) Rl
PLOTS VARIABLE @ ¥
(2] E2@a
e e . ’ . ” | patients |
- Porovnavame logickymi operatory Bl 100 e
— ==, ~= Hei?ght Weiaght I HE:I'I:h _
1 1.8000 80 Excellent =
- 13m0 74|Excellent |
o v i .. o 4\ Command Window E@ solFair
[ ) Muzeme Zavest usporadanl :Spitientsz.LastNan.e (patients2 .Health < 'Good') @ EEIP_
'Thomas' 54 oor L
— <, <=, > >= ey
N | 'Hayes'

17
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Datum a cas

e datetime

— reprezentuje datum a ¢as (body na ¢asové ose)
e duration, calendarDuration

— reprezentuji dobu trvani (Casovéeé intervaly)

« Slouzi pro vypocty i zobrazeni
— s€itani, odcitani, serazeni, porovnani, vykresleni
— nastavitelny format zobrazeni
— presnost na nanosekundy

— casoveé zony, prestupné sekundy, letni cas

18

i
£ HUMUSOFT
4\ Workspace | = B3] X
Mame - Value
dl 305x1 datetime ®

3 hl 1x10 duration
ml 10x1 calendarDuration

4\ Command Window E=N[HoR =

>> disp(dl) ®©
04-Sep-2014 10:12:13

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

Jx>> |
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Casové tabulky - timetable 2016

 Tabulky s casovymi znackami pro jednotlivé radky

— indexovani dle casu

« Zpracovani dat pomoci specializovanych funkci

— reorganizace dat

Time Day Total Westbound Eastbound
A4 4 r 4 ) 4

— zmena casove skaly
06/24/2015 00:00:00 Wednesday 13 g 4
] ] ryr v ’ 06/24/2015 01:00:00 Wednesday 3 3 0
— synchronizace a spojeni casovych tabulek 06/24/2015 02:00:00  wednesday 1 1 0
06/24/2015 03:00:00 Wednesday 1 1 0
06/24/2015 04:00:00 Wednesday 1 1 0
06/24/2015 05:00:00 Wednesday 7 3 4
, ”, , , 06;24;2015 06:00:00 Wednesday 36 [3 30
06/24/2015 07:00:00 Wednesday 141 13 128
* Zpracovani dat pomoci funkci pro table el e ey nw
06/24/2015 09:00:00 Wednesday 184 32 152

19
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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: Oveéreni, zda je v textovém 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
strfind a cellstr.

* Az 2x méneé vyuzité paméti s datovym typem string oproti cellstr.

20
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Big Data >  tall R2016b

- Automaticky optimalizuje pristup k datiim

— Pouzijeme stejny kod, ktery volame na data v pameéti

— MATLAB automaticky seradi vypocetni operace tak,
aby minimalizoval pristupovani k disku.

* Pripady vyuziti:
— Sloupcova data — s mnoho radky

— Mnozstvi dat je priliS velké, aby se veslo do paméti INERN|

— Operace jsou povahou statististické

* Pro statistické vypocCty i Machine Learning :

— Stovky funkci podporovanych v zakladnim MATLABuU a Tall Data
Statistics and Machine Learning Toolbox

21
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Cast 3: Tabulky

table, timetable

&
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Priklad 1: Nacteni a vykresleni

P podtabulka_radky = O

L2 cose eator wind.. Poar [0 B k&l 4 & o o D O

VARIABLE

v . O Pomrv Rows  cowme  BD B Tesspese
1. Nacteme data z meteostanic do tabulky S T T o L z
— funkce readtable T : e

Station Temp Date
1 12 98 22-5ep-2013 0.

— fu N kCe de tectImportOptions 2 14 97 01-Dec-2013 0.

12 90 04-Jan-2014 00...

File Edit View |[nset Tools Debug Desktop Window Help

NESEL | RATDRL- 2| 0E|cm HOB O

2. Zbavime se chybégjicich udaju coins o 1 i ¥ patoee ©

data z meteostanice data z meteost;
T T T T

w Mew Subplats
B 9.9 e

[ 20 Axes
— funkce rmmissing b

w Variables

E podtabulka_r...
E podtabulka_s...
[ Prikiad1data 96

97

teplota

w Annotations

3. Zobrazime zavislost teploty na case |-

“\ Arrow ""--..,,o-:

a4 , , , , f
™ Double Arrow Sep2013  Oct2013 Nov2013  Dec2013  Jan2014  Feb2014  Mar 2014

— Zalozka Plots -

Property Editor - Line @

Display Mame: | datal Plot Type: Line -~ More Properties...

X Data Source: |auto “ | Line | |20

« plot
] I f ¥ Pate Source - Marker: | diamond  ~ |6.0
u praVIt g ra Z Data Source: ~

* generovat funkci — Sablona pro vykresleni
novych dat

23
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Priklad 2: Tvorba tabulky z dat v MATLABU

1. Vytvorime tabulku z numerickych dat a vybereme nékolik prvnich radku

-~ T = table(varl, var2, wvar3, ..);

e
— funkce head [t [ erz [ wero [ [t [z | s IR
2. Rozdéelime proménné s vice sloupci
T1 T2
— funkce splitvars
3. Pfidame proménnou +
ot Lot [we [t | [t [z PO T |

— funkce addvars

4. Prozkoumame vilastnosti tabulky

T1 T2

— T.Properties
24
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Vybér podtabulky

25

* Indexovani kulatymi zavorkami: ()

-T2 =
-T2 =
-T2 =
- T2

- T2

- T2

- T2

T(
T(
T(
T(
T(
T(
T(

[1 2 3 4 5]
1:5

T .JmenoProm>0

« pomoci funkci

— head, tail, topkrows, unique

— T2 = head(T, k)

4

4

4

[2 4 5]
[2 4 5]
[2 4 5]

‘dJmenoProm’
{ ‘\JmenoPromA’ , ‘JmenoPromB’ }

vartype ( ‘numeric’)

&

s
£ THUMUSOFT
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Vyber dat z tabulky

26

* Indexovani slozenymi zavorkami: {}

T { [1 2 3 4 5]

T { 1:5

T{

T{ T . JmenoProm>0
T{

T{

T{

* Indexovani teckovou notaci

- P
- P

T . JmenoProm

T.JmenoProm([1l 2 3])

4

4

4

[2 4 5]
[2 4 5]
[2 4 5]

‘dJmenoProm’
{ ‘\JmenoPromA’ , ‘JmenoPromB’ }

vartype ( ‘numeric’)

&

£ THUMUSOFT
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Priklad 3: Souhrnneé statistiky

1. Vypoéet souhrnnych statistik e —

— funkce summary | -

2. Vyber dat

— indexovani do tabulky :
3. Zobrazeni zavislosti
— funkce boxplot

4. Vypocet souhrnnych skupinovych statistik

— funkce groupsummary

27
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Export tabulky

Do souboru

— Excel tabulky, csv, txt, dat
— funkce writetable

Do databazi

— funkce sqlwrite

28
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Priklad 4: Prevedeni tabulky na numerickou matici

* Vybeér dat daného typu
— vartype

« Aplikace funkce na zvolené promeénné

— varfun

« datetime > numericka reprezentace ¢asu

— datenum

« categorical = umeélé proménné

— dummyvar

29
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Casové tabulky

Temp
Clate Temp
1 M-Jan-2013 00:00:00 a8
01-Jan-2013 00_.. Q8
) 2 03-Jan-2013 00:00:00 MaM
2 03-Jan-2013 00 NaN| table2timetable - -
3 04-Jan-2013 00:00:00 a7
3 04-Jan-2013 00_.. a7 e ——
4 05-Jan-2013 00:00:00 an
4 05-Jan-2013 00_.. 2
table timetable

* timetable
— Synchronizace pozorovani z odliSnhych €asovych intervaltu do jedné tabulky
— Zména casove skaly

30
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Priklad 5: Casoveé tabulky

1. Nacist do tabulek mereni z nekolika
stanic (ruzné ¢asy méreni)

— funkce readtable S

— funkce detectImportOptions 1 01-Jan-2013 00:00:00 98
2 03-Jan-2013 00-00-00 MaN 1 04-Jan-2013 00:00:00 101

2. Pfevod na éasovou tabulku —— - .-

— funkce table2timetable /

3. Sjednotime tabulky do jedné |

H-Jan-2013 00:00:00 08 NaN

— funkce synchronize 2 03-Jan-2013 00:00:00 NaN NaN
* nastaveni ¢asového kroku  04-Jan-2013 00:00:00 97 101

« interpolace chybégjicich méfeni R 90 94

-  agregace vice mé&Feni v asovém kroku S Nan 7

31
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Priklad 6: vyhlazeni dat a odlehla pozorovani

 data

— teplota v Bostonu

« filtrace / lokalni regrese e .

— funkce smoothdata NEdS b RRAUDE A 3| 0H| aO

6800

 pro vyhlazeni zvolime 12-denni klouzavy primér

» odlehla pozorovani

- funkCe filloutliers 6000

6200

» pro nahrazeni odlehlych pozorovani zvolime metodu ss0o | 1
lineani interpolace

5600

5400 . . .
Jan 2006 Jul 2006 Jan 2007 Jul 2007 Jan 2008

32



33

table — dalsi uzitecné funkce

preskupeni proménnych

— movevars, removevars, mergevars

preskladani tabulky

— stack, unstack, rows2vars, inner2outer

serazeni radku

— 1issortedrows, sortrows, topkrows, unique

spojovani tabulek a mnozinové operace

— [], join, innerjoin, outerjoin, union, intersect,

ismember,

}317"7
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table — dalsi uzitecné funkce

pocet proménnych nebo radku
- width, height

aplikace funkci na proménné nebo radky

— varfun, rowfun

normalizace dat

— normalize

filtrace dat nebo lokalni regrese

— smoothdata
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table — dalsi uzitecné funkce

* nalezeni / nahrazeni chybéjicich udaju

— standardizeMissing, ismissing, fillmissing

* nalezeni / nahrazeni odlehlych pozorovani

— 1isoutliers, filloutliers

 nalezeni lokalnich extrému a detekce zmeén
— islocalmin, islocalmax

— ischange
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table — dalsi uzitecné funkce

« skupinové statistiky
— findgroups, splitapply

prevody na jiné datoveé typy
— table2array, table2cell, table2struct, table2timetable

* urcit zda je proménna typu table
— istable
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timetable — dalsi uzitecné funkce

tvorba z podkladovych dat
— timetable

 zmeéna casove skaly

— retime

« zpozdeni
- lag

 urcit zda je casovy krok konstantni

— i1sregular
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timetable — dalsi uzitecné funkce

vybeér dat

— timerange, withtol

e prevod na table
— timetable2table

urcCit zda je timetable

— istimetable

funkce podporujici table
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table Vv toolboxech

« Statistics and Machine Learning Toolbox

— predzpracovani a analyza dat

— klasifikace a regrese

 Classification Learner App a Regression Learner App
« funkce £it*, stepwise*, predict, random

e Econometrics Toolbox
— Econometric Modeler

— testy
— odhady parametrii modelu

39
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timetable v toolboxech

Econometrics Toolbox

— Econometric Modeler

Financial Toolbox

— Zpracovani a zobrazeni financnich dat, technicka analyza, rizeni portfolia

— fints = timetable

« R2018a: Prechod od Finantial Time Series na Timetables
e fts2timetable

Risk Management Toolbox
— Market Risk backtesting

Signal Processing Toolbox, Wavelet Toolbox
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https://www.mathworks.com/help/finance/manage-financial-time-tables.html
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Cast 4: Big Data

tall

&
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Tall Arrays

Novy datovy typ v prostredi MATLAB

* Pripady vyuziti:
— Sloupcova data — s mnoho radky
— Mnozstvi dat je prilisS velké, aby se veslo do pameéti

— Operace jsou povahou statististické

Pro statistické vypocty i Machine Learning

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

Zpracujeme ,,Big data“ na desktopu, clusteru,
nebo clusteru s nastroji Hadoop a Spark

Tall Data

&
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Big Data bez velkych zmen

o
Jeden soubor Sto soubort
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) ;

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

std(measured.Speed) ;

"
n n
mnn

[m,s] = gather(m,s);
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Priklad 7: Prace s Big Data v prostredi MATLAB

 Cil: Vytvorit model pro predikci ceny za jizdu taxi
sluzbou v New York City.

e Vstupy:
— Mésicni zaznamy z jednotlivych jizd

— Databaze obsahuje vice nez 2 miliony radku

* Pristup:
— Predzpracovat a prozkoumat data
— Prototypovani na podmnoziné dat
— Natrénovat linearni model
— Predpovédet jizdné a provést validaci modelu

44 — Provézt na celé mnoziné dat na HDFS
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Big Data — vizualizace pomoci tall
. : 4 Figure
POd pora pro ' File Edit View Insert Tools Desktop Window Help N
— histogram2
3500
— ksdensity
- plot 000
— scatter 2500
— binscatter
2000
— confusionmat

1500

 Podpora dale bude rust!

1000

00:04:00 00:04:10 00:04:20 00:04:30 00:04:40
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Tall Array

Local disk
Shared folders
Databases

™~

= 100’s of functions supported
MATLAB
Statistics and Machine Learning
Toolbox

= Tall arrays
MATLAB

= Run in parallel
Parallel Computing Toolbox

46

* Run in parallel on compute clusters
MATLAB Distributed Computing Server

Compute Clusters

&

£ THUMUSOFT

O%

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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Cast 5: Econometrics Toolbox — nova aplikace

Econometrics Modeler App
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Priklad 8: Econometric Modeler

* Nacténi timetable s numerickymi proménnymi

Interaktivni analyza ¢asovych rad

— Vvizualizace a transformace dat

— diagnostické statistiky a testy

jednorozmerné modely
— odhady parametru

— diagnostika

+ sdileni vysledku

— export do workspace
— generovani MATLAB kédu
— automatické generovani reportu (PDF, HTML, DOCX)

48
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Zdroje informaci

* Internetové stranky

 MATLAB Central

— komunita pfiznivcu a uzivatelu systému MATLAB/Simulink

* Informacni kanaly
— Facebook verejna skupina: MATLAB a Simulink (SK C2Z)

49


http://www.humusoft.cz/index.php?lang=cz
http://www.mathworks.com/
http://www.mathworks.com/matlabcentral/
http://www.facebook.com/groups/matlab4students/

£ THUMUSOFT

Zdroje informaci

Www seminare (webinars)

— on-line seminare zdarma (AJ, CJ, SJ), k dispozici videa z téch, které jiz probéhly

Workshopy
— praktické seznameni s nastroji MATLAB & Simulink a COMSOL Multiphysics

 Knihy a publikace v CZ/SK
Konference Technical Computing Prague / Bratislava

— prispévky uzivatellu o vyuziti systému MATLAB/Simulink v praxi
Skoleni

— MATLAB, Simulink, dSPACE, COMSOL Multiphysics
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http://www.humusoft.cz/wwwseminare/index.php?lang=cz&p1=4
http://www.humusoft.cz/workshop/
http://www.humusoft.cz/skoleni/index.php?lang=cz&p1=2

A HUMUSOFT
Jak zacit s prostredim MATLAB?

« Zkusebni verze
— PInohodnotna verze MATLAB

— Casové omezena na 30 dni

— Moznost libovolnych nadstaveb

— V pripadé zajmu vyuzijte kontaktni formular

WO 0on axpenment with the data 10 560 # any of Pe vanabies i the table are
Conslned with highreay Snaltos. It 200000 that hgfeeay Sty sales are lower 1
S06 W) & g PONOAntag: LN PopURMION.
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