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What is MATLAB?

= High-level language

= Interactive development
environment

= Used for:
— Numerical computation
— Data analysis and visualization
— Algorithm development and
programming
— Application development and
deployment
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Demo: Analyzing Oktoberfest

= Do visitors to Oktoberfest drink more in sunny weather?

=] H:\Documents\MATLAB\oktoberfest.csv

= Approach:

— Access data in a csv file

— Organize data

— Explore the data interactively

— Automate analysis

— Present analysis interactively

— Document results

MATLAB EXPO 2019

4\ MathWorks

EDITOR

ED:' ™~ E [ Find Files.

FILE ch
1 Eahx,dauex,besud o
2 1985,16,7.1,444,5 %
3 1986,16,6.7,419,°
4 1987,16,6.5,406,1
5 1 356, 1
6 1989,16,6.2,388,1
7 1990,16,&.7,419,%
8 1991,16,8.4,400,¢
@ 1992,16,5.9,369,¢
10 1993,16,6.5,406,¢
11 1994,16,6.6,413,¢
12 1895,16,6.7,419,°
3 1996,16,6.9,431,%
14 1597,16,6.4,400,%
15 1998,16,6.5,408,%

16 1999,16,6.5,408,%
17 2000,18,6.9,383,4

18 2001,16,5.5,344,4

18  2002,16,5.9,369,1

20 2003,16,6.3,3594,4

21 2004,16,5.9,369,"

22 2005,17,6.1,359,7
23  2006,18,6.5,361,7 »
24 2007,16,6.2
25 2008,16,6.
26 2009,16,5.
27 2010,17,6.
28 2011,17,6.
29 2012,16,6.
30 2013,16,6.
31 2014,16,6.
32 2015,16,5.9,369,]
33 2016.17.5.6.320.)

< o nsert | fx g ~

Compare ¥ ] GoTow Comment o
H\Documents\MATLAB! Oktoberfstioktoberfes

i L5 Find Fles. - 2 S atema= S Bl =] Run Secton 2
Qe Savn it ST = LA ‘U LUM Code v Rotactor (1| w3 (74 Section 3] oo Ao Run  Step Stop
= i Print 4 Find ~ W% = Break [z, RuntoEnd.
rie NavoaTe Ten secnon mm
Analyzing Oktoberfest
‘Oktobertest (German pronunclation’ [ok to b2 fest]) s the workd's largest V. : (beer festval and travelling funfair). Held annually in Munich

ny. it 1S @ 16- to 18-day folk unning from mid or late September to the first weekend in October, with more than six million
around the world attending the event every year

Bavaria

people fro

(From Wikipedia, the free encyciopedia, 1 fen wikipedia org/wiki/OKloberfest)

imedia

T

Kutscher",

scner jog), "OKtovef
mons org/icensest

T = readtable(
stackedplot (T, "Xvar

In this study. we will investigate how prices. the number of visitors and the amount of beer consumed have changed over the years. We will
compare the evolution of Of rfest prices 10 the national inflation a
(hours of sunshine i, and temperature T). That s, If peopie are thirstier if the sun is out

see if the volume of beer CoNsuMed Vi, depends on the weather

Vicer = [ (hyue T
The analysis is carried out on data obtained from the following sources.

« The City of Munich
« The e

pengov-muenchen.de

Explore Oktoberfest Data

The data on the Oktoberfest is stored in a file. Load the data into the MATLAB workspace as follows

T = readtable(*aktove:

Datensatz Okloberfest

64c1-6409-4743-bd2b

Datenouelle: di-de/by-2-0: Landeshauntstadt Manchen —

besucher

444 32000 54541 47700

419 33000 7 3.9200
16 406 33700 51842 39800
16 356 3.4500 50051 4.1900
16 388 36000 51241 42200
16 419 37700 54300 44700
16 400 42100 54580 43100
16 369 44200 48888 51100
16 406 47100 51933 52500
s w0 205
jabe
script h2 Co 35
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Accessing Data from MATLAB

Access

= Files
— Spreadsheet, text, or binary
— Audio and video, image
— Scientific formats and XML

= Applications and languages
— C/C++, Java, FORTRAN
— COM, .NET, shared libraries
— Databases (Database Toolbox)

=  Measurement hardware

— Data acquisition hardware (Data Acquisition Toolbox)

— Stand-alone instruments and devices
(Instrument Control Toolbox)
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DATABASE EXPLORER m PSS 1 e R

@ ‘@ INNER JOIN v | producttable.stockNumber vie b I salesvolume.StockNumber il [+
New Connect
- -
A
DATA BOURCES | D0L CRITERIA

Database Explorer - dbtoolboxdemo

dbtoolboxdemo Kv]

Database Browser i Data Preview
5 » toy_store |
4 5 inventorytable - productDe... January February March Apnl May
¥ 3 mytable Victorian Doll|[1400 1100 91| 882
=] oroducttable Train Set (2400 1721 1414| 1191 g
{ | }
(AlD ngine Kit 1800 1200 890, 670
¥ productDescription ainting Set 3000 2400 1800| 1500 18
productNumber & Test & Measurement Tool =N EON ~%"|
stockNumber | file View Tools Desktop Window Help
@ C
R s60:1689:874:CU010114;0 (TEKTRONDGTDS 2024B,CU010114,CFOLACT FVv22.0
4 Instrument Control Toolbox Connection
= ®) Hardware
¢ ;/ Serial Connection status to usb manufacturer id 1689 (model code 874): Connected Disconnect
© lcopp[p Last identification request on 23-Jun-2011 16:44:05: TEKTRONIX, TDS 20248,CU010114,CFIL1CT FVv22.01
» GPIB
Povisd Communicate ' Configure | Session Log
¥vxi Sending data Receiving data
# GPIB-vXI
& TCPIP (VXI-11) Datatype:  ASCH ¥  Datatype: ASCHl v
QUS:B, 80 L0101 (TEKTRON Data format: %s\n v Dataformat %c N
JUODU_ 1085 A R LRL
& More Data to write: Size (optional):
=% Instrument Objects s =
% Interface Objects 1DN? Response
o0 © VISA-USB-0-1689-874-CU010114-0 Evaluate in workspace before write datal (TEKTRONIXTDS 20248,..)
@ Device Objects
4] Instrument Drivers Write Read | [LEx Flush
# 4] MATLAB Instrument Drivers e L por
41 VXiplua&play Drivers
am Action Data Size Format
Connecting to VISA-USB-0-1689-874-CU010114-0
Write *RST 1xd4 %s\n
Write (Query) *IDN? 1S5 %s\n
Read (Query) datal (TEKTRONIX.TDS 20248,) 149 %c




Organize Data in MATLAB

<
.§ durgtic{n
AN datetime O
31

calendarDuration

.

| N | i
numeric
function
handle
| categorical
intX single double O
uintx .O
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Data Analysis and Visualization in MATLAB

Explore & Discover

= Built-in engineering and —_———

h . I f . NEede B DA ; = ':Jr L_J :E H M 5‘5’@:]
ma.t ematlca unCtlonS ':;:::::;ou : Surface Countour Plot o T — ::;::;cp...
— Interpolation, filtering, Ho= o 7 @

smoothing, Fourier analysis
= Extensive plotting capabilities S am
— 2-D, 3-D, and volume visualization DX
— Tools for creating custom plots T —" —
i ot [ e e
Background: | 2B~ A~ ||bod normal
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Expanding the Capabilities of MATLAB

Explore & Discover

- MathWorks add-on tools for: e e =
— Math, statistics, and optimization ol ——

..........

— Control system design and analysis
— Signal processing and communications
— Image processing and computer vision

— Parallel computing and more... -

= Partner products provide:  ———
— Additional interfaces I e
— Domain-specific analysis B -
— Support for niche applications A —
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Live Scripts — Interactive Documents

= Structured document
- Executable MATLABcode —.m0 7o

=] cor
hew open save L= TP o B oot L Rermctor Secton R sep s
SO Y Sem Qs = Break
FLE NAVIGATE TET cove secTon RUN =
- Analyzing Oktoberfest &
*Oktoberfest (German pronunciation: [2k to be fest]) is the world's largest Volksfest (beer festival and travelling funfair). Held annually in Munich, B
Bavaria, Germany, it is a 16- to 18-day folk festival running from mid or late September to the first weekend in October, with more than six million
people from around the world attending the event every year.'
I (From Wikipedia, the free encyclopedia, https://en wikipedia.org/wiki/ Oktoberfest)
=
coonr besucher_gesamt besucter_tag ver_preis ber_konsun hend_preis el
1985 16 7.1000 444 32000 54541 47700
2 1986 16 67000 419 3.3000 53807 3.9200
) 1987 16 65000 406 33700 51842 3.9800
4 1988 16 57000 356 3.4500 50951 4.1900
1989 16 6.2000 388 3.6000 51241 4.2200
1990 16 6.7000 419 37700 54300 4.4700
1991 16 6.4000 400 42100 54686 48100
7 nttp. wikimeadia. Org/iki/F ie:Oktoberfest-KL. rpg), " Kutscher,
(Hullor3ach (niips: vkmedis. o Klobe 4pg), "0 t ) s 1902 16 59000 369 44200 18888 51100
s:ijcr 10ns.org/l /
P J ) 1993 16 65000 406 47100 51933 52500
T - readtable("oktoberfest.csv")
2 stackedplot (T, "Xvariable”, "Jahr");|
In this study, we will investigate how prices, the number of visitors and the amount of beer consumed have changed over the years. We wil /
compare the evolution of Oktoberfest prices to the national inflation and see if the volume of beer consumed Vi, depends on the weather dauert? /t /‘\
(hours of sunshine A, and temperature 7). That s, if people are thirstier if the sun is out ~
Viner = f e pesucher ”E‘“““SP \Va'e X/\/\\/L"\/
The analysis is carried out on data obtained from the following sources N S
besucher_tag N N N Ny
+ The City of Munich (www.opengov-muenchen.de)
. The Deutscher Wetterdienst o —
bier_preis. ——
gt
blr k t — TV
jer_konsum g| At
Explore Oktoberfest Data R
The data on the Oktoberfest is stored in a file. Load the data into the MATLAB workspace as follows: 1o}
hend|_preis.
T = readtable("oktoberfe: i
hendl_konsum 8]
Datensatz Oktoberfest
1085
hitps://www.0pengov-muenchen de/dataset/8d6c8251-7956-4192-8¢96-179106aab8 26/resoUTCe/e0f664cr-6409-4743-bd2b-
81a8018bd 1d2/download/oktoberfesigesamt19852017.csv
Datencuelle: di-de/by-2-0: Landeshauptstadt Minchen — wwaw.opendov-muenchen.de - -
script Ln 2 Col 35
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Sharing Results from MATLAB

4\ MathWorks

Access Explore & Discover Share

= Automatically generate reports
— Save Live Script as PDF, HTML, LaTeX
— Publish MATLAB files

— Customize reports using
MATLAB Report Generator

- Package as an app or
a custom toolbox

= Deploy applications to
other environments

MATLAB EXPO 2019

") oktoberfest.pdf - Adobe Acrobat Reader DC - [m] X
File Edit View Window Help
Home Tools oktoberfest.pdf %

D8 X Q D@ |[1]rs AR MO® vx - g B ET

Analyzing Oktoberfest

*Oktoberfest (German pronunciation: [ok ‘to:be fest]) is the world's largest Volksfest (beer festival and traveliing
funfair). Held annually in Munich, Bavaria, Germany. itis a 16- to 18-day folk festival running from mid or late
September to the first weekend in October, with more than six million people from around the world attending
the event every year.'

(From Wikipedia, the free encyclopedia, https://en

BlaB 5 B8 g 8B G E R
8/ 8 8 8/8 888 8 8 8 8
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Learn more (about) MATLAB

= Documentation
= Webinars
= Training

MATLAB EXPO 2019

@ Web Browser - Learn with MATLAB and Simulink Tutorials - MATLAB & Simulink
Learn with MATLAB and Simulink Tutorials - MATLAB & Simulink ¢ | + |
@ o) | 5 | M | Location: https://www.mathworks.com/support/learn-with-matlab-tutorials.html
‘\ Math\'\/orks Products Solutions Academia Support Community Events | cetmaTLAB |

MATLAB and Simulink Tutorials

Expand your knowledge through interactive courses, explore documentation and code examples;or waich

on product capabilities.

Build a Foundation with Interactive Courses [

My Courses

| View self-paced courses you
have enrolled in or have access

e S £ to, including those provided by

— / g your university

MATLAB Onramp Simulink Onramp

Quickly learn the essentials of MATLAB Learn to create, edit, and troubleshoot
Simulink”™ models

-
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https://www.mathworks.com/support/learn-with-matlab-tutorials.html
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