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Example: Build Air Quality App using MATLAB and Python

4 Air Quality Monitor

Air Quality Monitor

Local Current Conditions
‘:<:.t:,:. Update| Air Quality: Geod

Temperature Pressure DewPoint RelativeHumidity WindDir Wind Spd

51.8000

10 Days Forecast
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» Call Python
from MATLAB

» Call MATLAB
from Python

Deployment

Access Data from a Web Service

OpenWeather
global services

Weather forecasts, nowcasts and history in fast and elegant way

2,600,000 customers
20+ weather APls

2 Billion Forecasts Per Day
2,500 new subscribers a day

Temperature Precpitation

Hourly forecast

Sep 10

11pm 12am tam

now Bpm 7pm 8pm 9pm 10pm

https://openweathermap.orq/

8-day forecast

Wed, Sep 09 27 1 19°C ky ¥
Thu, Sep 10 25/18°C . v
Fri, Sep 11 28 /17°C sl
Sat, Sep 12 . 25/ 16°C oo
Sun, Sep 13 ™ 26/15°C \ v
Mon, Sep 14 32/17°C syt
Tue, Sep 15 ‘ 27 1 20°C derate rai v

Wed, Sep 16 ‘ 21/17°C ran ¥
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https://openweathermap.org/
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What type of data?

Numerical, Textual, Geolocalized, Timeseries, ...

Data
Access

current hourly daily climatic historical
weather forecast forecast forecast weather
Called by:

geographical coordinates, zip codes, city name, city ID, number of cities (only in current and forecasted APIs) https://openweathermap.org/



https://openweathermap.org/

MATLAB EXPO
Store & transfer tabular data between languages
Parquet files

= Columnar storage format available to any project in the Hadoop big
data ecosystem, regardless of the choice of data processing
framework, data model or programming language (More on Parquet)

Ox
B y I

H Python

# Use parquet file as alternative to exchange tables with MATLAB
df = pd.read_parquet(“"temperaturefFitting.parquet”)

Co-Execution

+ Call Python
from MATLAB

» Call MATLAB
from Python

T = df.head()
Time Temperatures SineFit
Time Temperatures SinefFit
Deployment 1 | 2020-07-16... 19.0200 23.8001 =
@ 2020-07-16 12:00:00 19,82 23.800150
2 2020-07-16... 20.3300 24.6581
3 2020-07-16. . 20.1300 230750 1 2620-97-16 15:60:00 20,33 24.658138
5 2020-07-17... 17.1500 17.1366 3 2020-07-16 21:00:00 18.93 19.967804
6 2020-07-17... 16.0200 16.2214 4 2020-07-17 00:00:00 17.15 17.136577
7 2020-07-17... 16.7900 17.7525 7


https://www.mathworks.com/help/matlab/parquet-files.html
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MATLAB EXPO

MATLAB provides flexible integration with multiple languages

= —

Java

|
4\
!



https://www.mathworks.com/help/matlab/external-language-interfaces.html
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Deployment

Glven: Existing Python Code

accessing & preparing weather data
Weather Data

python

MATLAB EXPO
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Call Python from MATLAB

. Sine fitting of weather forecas!

t in Pars from 16Jul-2020

Weather Data

=

—

python

MATLAB EXPO
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Call MATLAB from Python

. Sine fitting of weather forecast in Paris from 16Jul-2020

Weather Data

=

I

python

MATLAB EXPO
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MATLAB EX
Deploy:
MATLAB Analytics into Python
Weather Data -

; Sine fitting of woather forecast in Paris from 16-Jul-2029 / \
n
26

Determine air quality conditions in your area.

| —

python

Zip code:
02116
I". IJ‘ v ;“ 1
l I I “‘ d ')'
® .‘
\ ‘,‘ . \ /. J
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Deploy:
MATLAB Analytics into Python

Data
Access

- Sine fitting of weather forecast in Paris from 16Jul-2020

Co-Execution

» Call Python p
from MATLAB

Tempmessir
o .

» Call MATLAB
from Python

Deployment

Weather Data

data
interface

>

%y Parquet

Pythen

MATLAL

(w)

¢ MGUE-Mubilois X My Weather Page *

€& D C | é oy www.myweather.com/stats.html

Determine air quality conditions in your area.

Zip code:
02116
r‘ “‘ ~ ')'
\ ",‘ "" £ '1 [
..‘," _/. J

v
&
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+ Call Python
from MATLAB

» Cal MATLAB
from Python

Deployment

wWhy Call Python from MATLAB?

Already working in MATLAB, and:

= Want to reuse existing Python code
= Need functionality that is only available in Python

A~

=

4
PEEN

MATLAB EXPO
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Calling Python libraries from MATLAB e T

<
Data
Access Use the weather.py module to get the air quality for Paris. This is a user-defined Python module
which includes functions to read and parse the current and forecasted weather data by location.
jsonData = py.weather.get_current_weather("Paris","France",apikey.Key)
def get_current_weather(city, country, apikey):
| # get current conditions in specified location
jsonData = ® get_current_weather('boston’, "us' kay
) . . import urllib.request
Python dict with no properties. inport Json
# resd current canditions
Co-Execution {"coord': {'lon': 2.35, 'lat': 48.85}, 'weather': [{'id': 803, 'main’: 'Clouc  *7 ‘ ) o § , L
url = "https://api.openweathermap.org/data/2.5/weather?g="+city+", "+country+"Bappid="+apikey
response = urllib,.reguest.urlopeniurl)
i html « response.read()
Call Python Parse the json data returned from the weather API. e A e s
from MATLAB The Python dictionary can be represented as a MATLAB struct. e GRS MRS rHE
# if weather APl doesnt work, read the file
Json_data = read_btackup(city)
Call MATLAB weatherData = py.weather.parse_json(jsondata); _
from Python struct(weatherData) i usbail s —
ans =
temp: 18.7100
feels like: 17.3000
temp min: 17.780@
temp_max: [1x1 py.int]
Dep|0ym ent Use a function (prepData.m) to prepare data for machine leamning (create a table with the expected variable names, preprocessing steps, efc),

currentData = prepData(weatherData)

currentData =
Datelocal city StateName T P DP RH WindDir WindSpd

1 D1-Jul-2020 11.... | "Paris" lle de France 21.6200 20.2600 346.2200 1010 5.1000 73

17




Data
Access . : ) Welcome @ weatherpy X

C: > _work > MATLABwithPython > weatherPrediction > 1_CallPythonFromMATLAB > % weather.py

Co-Execution 7 import csv
- : import datetime
» Call Python 4  import json

from MATLAB import urllib.request

Call MATLAB

from Python ' 17 BASE URL = 'https://api.openweathermap.org/data/2.5/{}?q={},{}&uni
FORECAST _KEYS = {'current_time':'DateLocal’, 'temp':'T', 'deg':'Wi
‘speed’':'WindSpd', 'humidity':'RH', 'pressure':'P
2] def read backup(city):
Deployment Q 2 '''Read example data from a backup file'''

with open('backupdata.csv', newline="') as csvfile:
reader = csv.DictReader(csvfile)
for s in [*reader]:
Ln 11, Col 13 (10 selected) Spaces:4 UTF-8 LF Python & Q)
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Connect to Python

4\ MATLAB R20214

& O
M 18 £2 AirQuality f_} -aliPythonFromMATLAB _] CallMAT LABfrom Pyt
upz 77| A

e oY 1_CALLPYTHONFROMMATLAB 2 CALLMATLABFROMPY]
FEH ol » C: » MATLAB » R2021a » extern ® engines » python »
X 4

0|8

build

dist

+ setup.py

MATLARE X2 ALRSICHH A|Zi8}7

>> pyenv

ans =

PythonEnvironment - 548 US:

Version: "3.7"

Executable: "C:\Python\python.EXE"
Library: "C:\Python\python37.dII"

Home: "C:\Python"
Status: Loaded
ExecutionMode: InProcess
ProcessID: "50412"
ProcessName: "MATLAB"

Jx>>

MATL

ADEN

MAD Bl
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MATLAB EXPO

4\ MATLAB R2020b ' :
HOME PLOTS APPS LIVE EDITOR INSERT VIEW U HEVPA ] 4 D ? (3) @'l Senich DoEurmerEsHon p

=] = [= (= = =] '
Code Control Task Section Text Table of Code Image Hyperlink = Equation
b g v Break Contents Example ™ v
CODE SECTION TEXT IMAGE LINK EQUATION B
Data
<P = H gl » C: » _work » MATLABwithPython » weatherPrediction » 1_CallPythonFromMATLAB » \re
AcceSS Current Folder ® | Workspace B Live Editor - C:\_work\MATLABwithPython\weatherPrediction\1_CallPythonFromMATLAB\CallPythonFromMATLARB.mbx * X
pMame & - | CallPythonFromMATLAB.mbx * \ predictAirQual.m | prepData.m | BuildAirQualityModel.mix 2 | + |
®= _pycache_ Executable: "C:\Users\fperino\AppData\Local\Programs\Python\Python36\python.exe" i \i:
Library: "C:\Users\fperino\AppData\Local\Programs\Python\Python36\python36.d11" =
ij acceSSKey'tXt Home: "C:\Users\fperino\AppData\Local\Programs\Python\Python36" \L; |
t airQualModel.mat Status: Loaded s
ﬁCalIPythonFromMATLA ExecutionMode: InProcess -
. . ProcessID: "256"
CO-EXGCUtlon fﬂpredictAirQuaI.m Processhlame: "MATLAB"
&1 prepData.m
Call Python .p P
f [ weather.py ; :
rom MATLAB Test a simple function.
Call MATLAB 2 py.math.sqrt(12)
from Python
ans = 3.4641
Deployment
N
Details A | Command Window ®
«| UTF-8 script
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Call MATLAB
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Deployment

Air Quality Prediction Model
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Mastering Machine
Learning

A Step-by-Step Guide
with MATLAB

MATLAB E

) MathWorks
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https://www.mathworks.com/campaigns/offers/mastering-machine-learning-with-matlab.html

MATLAB

Train the Air Quality Prediction Mode

#\ Classification Leatner - Parallel Coordinstes Plot = 0 x

[ CLASSFICATION LEASNER

Data B M 9% @ B8 [E & L &

- -
Haw Feature  PCA Al Quck- Al AkLnesr | FoeTree | Advanced Tran  Scatier Confusion ROC Curve Paratet Export
ACCGSS Sesswn v Selection To-Train i arake Pot  Matrix Coordnates Plot  Model v
) A : -
FAE FEATERES VROE, TYFE TRAINNG /T EFoaT |
Dota Browser ) | Scatter Plot Confusion Matrx Parallel Coordinates Plot
w History Plot
14 Tree Accuracy. 89.4% Original data set: data =
Lastchange: Fine Tree 1313 fontures : s
185 1669,4874 258082917 & 2 (0 Mode! predictions
12 Tree Accuracy. 89.4% ||
Lastchange: Medium Tree 13/13 features |
13 Tree Accuracy: B9.4% h
Lastchange: Coarse Tree 13013 features |
! Scaing:
1 14 SVM Accuracy. 89.4% | :
O = XeC U t I O n Normalzed v
| Lastchange Linear SVM 13113 features | o o SR—
1.5 SV Training a x -
Lost change  Quadratic SV 1313 features ‘ Predno{}
F)! ,-t | I StateName
Ca” hon 16 S Training | ™= x é‘ 0 s "
Last change Cubic SVM 13043 features -
from MATLAB : B soz
17 S Training ™= X ‘ & no2
Lastchange Fine Gaussian SVM 13013 features | a7
Call MATLAB 18 SW Training & x (%
Last change Medium Gaussian SVM 1313 feotures 4 WinaDie
- WinaSpd
from Python ‘ 19 S Traiming x ‘ E]v :;
Last change Coarse Gaussian SVM 1313 features 2 e
¥ RH v
110 Ensemble Training 1 X < >
Lastchange Boosted Trees 1313 features
m Ensemble Training A X Classes
Lasl change Bagged Trees 13013 features Hsom7
142 Ensemble Training - x| | e
Lastchange RUSBoosted Trees 113 features ' Unheaihy for senskiva grou.
| - Unhealthy
| I ey uansatry
Deployment SR
| model 1.1 Trained 2
‘ Results
ACCUraCy B89.4%
Prediction speed -710000 obsisec
rra;nm; time 19614 sec What Is the parailel coordinates
plat?
Model Tune vi

Model development is illustrated in this webinar MATLAB with Data Science 27



https://www.mathworks.com/videos/data-science-with-matlab-1555445891156.html
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Deployment

Call the Air Quality Prediction Model

LIVE EDITOR INSERT @ﬁmﬂ E ﬁ 1{& @ @ @ @ @ @ Search Documentation p

VIEW

I accessKey.txt

tH airQualModel.mat

t airQualModelOld.mat

fal CallPythonFromMATLAB.mlx
a5| cities.mat
I predictAirQual.m

& prepData.m

= weather.py

predictAirQual.m (Function) A

=
|

L—_’l]:, i | @ @ﬁnd Files  4p W E‘ Normal ¥ ETask' % % %3 [é‘ F;:, Section Break [) @3
e [izl Compare & GoTo ~ Text Code == Control ¥ =] & @ B E} Run and Advance Run Steo Siog
ot ot x. E_i Print { Find ¥ A;{EI Refactory - Section @ Run to End v
FILE MNAVIGATE TEXT CODE SECTION RUN a
<P = 5 gl = » C: » _work » MATLABwithPython » weatherPrediction » 1_CallPythonFromMATLAB » e
Current Folder ® | Workspace [&] Live Editor - C:\_work\MATLABwithPython\weatherPrediction\1_CallPythonFromMATLAB\CallPythonFromMATLAB.mlx ® x
Name ~ | CallPythonFromMATLAB.mix | predictAirQualm | + |
@ | _pycache__ Use the model to predict the air quality for the new weather data. ‘| Ez

) @) &

‘airQualModel.mat is a pre-trained Bagged Classification Tree/ "Random Forest"

—

classification network. The model was saved as a *.mat file for use in predicting air
quality in this demonstration.
21 load airQualModel
Use a function (prepData.m) to convert and prepare data for machine learning
(create a table with the expected variable names, preprocessing steps, etc).
22 apikey = readtable("accessKey.txt","TextType","string");
23 List = ["Houston" - |;
24 jsonData = py.weather.get_current_weather(List,"US",apikey.Key);
25 weatherData = py.weather.parse_current_json(jsonData);
57 currentData = prepData(weatherData);
28 A3 Nl — minAadd A+l mAadAT ~immAnERAaEa ) %'
Command Window ®
|UTF-8 script [Ln 28 Col 41

D EBES

MATLAB |

(B =¥ L

23
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Recap: Calling Python from MATLAB

MATLAB EXPO
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from MATLAB

» Cal MATLAB
from Python

Deployment

A

Python

>>> import math —

>>> math.sqrt (42)

>>> print('hello', 'world',sep=', ') =—p

4

MATLAB

>> py.math.sqrt (42)

>> py.print('hello', 'world', ...

pyargs('sep', "',

MATLAB EXPO

Syntax differences when calling Python from MATLAB

"))

25



MATLAB EXPO

Data are automatically converted where possible

Data
Access MATLAB to Python Data Type Mapping R202la

When calling a f‘wh;.n': function. MATLAB® converts MATLAB data into types thal bes! represent the data fo the Python language
Pass Scalar Values to Python

MATLAB Input Argument Type —
Scalar Values Only Resulting Python py. Type Examples

double float Use Python Numenc Vanables in MATLAB

Co-Execution

Complex single compleox
complax(1,2);

Ca” Python Complex double ;:., cmath.polar(z)
from MATLAB

Ca” MATLAB Python tuple t prope e
L]
from | hOﬂ (2.23606797749979, 1.1071487177940904)
yt in
uintB
16
uintlie
uint32 int
Deployment int64 Long (version 2 7 only)
uints
NaN at( )
t yat{"i
string SCalar str Use Python sir Vanables in MATLAB Y

https://mathworks.com/help/matlab/matlab external/passing-data-to-python.html



https://mathworks.com/help/matlab/matlab_external/passing-data-to-python.html
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+ Call Python
from MATLAB

» Cal MATLAB
from Python

Deployment

Model Interoperabillity

TensorFlow Caffe2 PyTorch

TensorFlow-
Keras \ I /
N

MATLAB
[ M ONNX (—) MXNet

Keras importer

Caffe importer

V2R BN

C?gglllili:e Chainer Core ML

https://www.mathworks.com/solutions/deep-learning/models.html

MATLAB BXPO

27


https://www.mathworks.com/solutions/deep-learning/models.html
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Data
Access

Co-Execution

» Call Python
from MATLAB

» Call MATLAB
from Python

Deployment

Why call MATLAB from Python?

Already working in Python, and:

Want to reuse existing MATLAB code
Need functionality available in MATLAB
Want to collaborate with MATLAB users

e 4

A
7 <

MATLAB EXPO

29
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» Call Python
from MATLAB

» Call MATLAB
from Python

Deployment

Call MATLAB from Python
To perform advanced analytics

Calling MATLAB from Python
— via MATLAB Engine API

cd (fullfile(matlabroot, 'extern’, 'engines', 'python'))
system( 'python setup.py install')

1. Start a MATLAB process
11 p wm

import matlab.engine
eng = matlab.engine.start_matlab()

2. Call MATLAB functions
[2] p wm

X = eng.sqrt(float(43))
print(x)

6.557438524302

4Mnhg

MATLAB EXPO
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Call Python
from MATLAB

» Call MATLAB
from Python

Deployment

Integrate the MATLAB model e

in a Pyth(')n enVironment CallMATLABfromPython.ipynb

2> OPEN EDITORS
v PYTHONWEATHERPREDIC...
« 1_CallPythonFromMA...
MATLABDnveTag
accessKey.ixt
airQualModel.mat
CallPythonFromMAT...
C prepData.m
% weather.py
v 2_CallIMATLABfromPY...
> __pycache__
MATLABDrveTag
accessKey.txt
airQualModel.mat
® CallMATLABfromPyt...
- predictAirQual.m

nrenNatam

> OUTLINE

e Riin C=HUMAT .-B‘-[>,‘--\.‘- PV IO, RRR O p TVECERD AR TR, TG S RGeS
10 un CaliMATLABIromPythonipynd™ - PythonWeatherrediction~-master ... Ll

CallIMATLABfromPython.ipynb* X CallMATLABECompiledLibraryFromPython.ipynb M
b Dr DBy O + 8 2 O 5 Trusted | Jupyter Server: local & | Python 3: Idle

Predict Air Quality: Calling
MATLAB from Python Using MATLAB
Engine API

Import the weather data and use the MATLAB code to predict air
quality.

This example uses the MATLAB Engine API, which runs a MATLAB session.
More info and set up instructions are included here:
https://www.mathworks.com/help/matlab/matlab-engine-for-python.html

Python 3.7.3 64-bit (conda) @0 A0

MATLAB EXPO

31
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Recap: Calling MATLAB from Python

MATLAB EXPO
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MATLAB EXPO

Syntax differences when calling MATLAB from Python

Data

Access P

Co-Execution MATLAB PythOn

» Call Python
from MATLAB

. Call MATLAB >> [s,sidx] = sort (x) é >>> s = eng.sort(x,nargout=2)
from Python

>> foo (x) >>> eng.foo (x,nargout=0)

Deployment

> C=2A+ B —_— >>> C = eng.plus(A,B)

33
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Data are automatically converted where possible

Pass Data to MATLAB from Python R202]a

Data Python Type to MATLAB Scalar Type Mapping

ACCeSS When you pass Python®™ data as input arguments to MATLAB® functions, the MATLAB Engine for Python
converts the data into equivalent MATLAB data types

;’:::"J;ﬁ:‘g:;’"'"‘ e Resulting MATLAB Data Type
float double
complex Complex double
int int64
CO-EXGCU'[IOI’] long (Python 2.7 only) intb4
loat(nan) NaN
Call Python float(inf) Inf
from MATLAB bool logical
str char
Call MATLAB unicode (Python 2.7 only) char
from Python dict Structure d all keys are strings

nol suppored otherwise

Python Container to MATLAB Array Type Mapping

Python Input Argument Type —

Resulting MATLAB Data
Container "o Type
matlab numenc array object (see MATLAB Armrays as Numeric amay
Deploy I ent Python Vanables)
bytearray uint8 amray
bytes (Python J x) uintB aray
bytes (Python 2 7) char array
1ist Cedl array

Cefl amray

https://mathworks.com/help/matlab/matlab éXtérnal/pass-data-to-matlab-from-python.html

34
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Deployment



MATLAB E

Generate Python library from MATLAB functions

Data
Access

Python

o b 9 + W m o Trustes

fuisss = e 06
U - F VTSN p——— o <

Madr o Deploy Python package with Compiler SDK

Co-Execution

5] prackethuOut

Call Python
Export the SineFit MATLAE function to a Python Package to remove dependency to MATLAE in deployment

from MATLAB _—_———— . Bttes //wa . nathuoeks . con/help/congiler sOk/9ython/pass -dsta:to-matiab- from:gython. htnl
Ly wrvwranon g i ail gk /DYy [ 4 | 2yt

B oW

Call MATLAB
from Python

irpors matlab
irpest sineFit

S b wm

t = list(range(l,41))
nat_t = matlab.double(t)

+ mat_tenp = matlab.double(temp)
2] p w
mysine = sinefit.initialize()
Deployment .
] Sineval = mysine.sineFit2(nat_tewp)
B LT T T T CUPTSIN | [ S - pa— resinem SineV = 1lst(Sinevalie])

2] p ow

T T T ————— Seport. plotly, grash.obtects as go

fig = go.Figure()
fig.add_trace{go.Scatter(x=time, y=temp,

= modes 'markers',

Python 12664 bit (hase:conda) GO AU

36




MATLAB EXPO

Generate Python library from MATLAB functions

4\ Library Compiler - untitled1.prj*

| COMPILER
Da.ta 11 | f 5 -
£ dictA L.
L (B | ‘@ Java Package 5 peescim s EEJ
Access :
New Open Save !@NET Assembly - l PACKAGING OPFTIONS = Settings  Package
v Project v |/ Python Package -
v ~
FILE TYPE EXPORTED FUNCTIONS SETTINGS ' PACKAGE -

Co-Execution

P Samples
» Call Python

from MATLAB b Additional installer options

Files required for your library to run

+ Call MATLAB - .
from Python tH airQualModel.mat cities.mb ') prepData.m
E
Files installed for your end user
#) predictAirQual «) setup.py
Deployment ,
E
v

< >

37



MATLAB EXPO

Generate Python library from MATLAB functions

Data
Access

» Python

Co-Execution

Call Python | ] 5 | for_redistribution_files_only - O X
from MATLAB
Home  Condividi  Visualizza @)
Call MATLAB : cr .
from Python &« v 4 <« AirQual » for_redistribution_files_only v O Cerca in for_redistrnibution_files_only
o Nome Ultima modifica Tipo Bimensione
O AirQual 22/02/2021 14:53 Cartella di file

€ GettingStarted 03/02/2021 11:59 Chrome HTML Do... 5KB

| ] setup 03/02/2021 11:59 Python source file 1 KB

Deployment

Install library
38




£

Execute Python library from MATLAB functions

Data ’0 File Edit Selection Vie 50 CalIMATLABCompiledLibraryFromPython.ipynb™ - PythonWeatherP.. — £l
Access @ EXPLORER CallIMATLABCompiledLibraryFromPython.ipynb® X Python - Get Started (1]
OPEN EDITORS X :
2 b Dr Dy O + 8 8 ®
= pYT}fONwE_ATP[FS _P RED'C"' Trusted | Jupyter Server: .., & | Python 3:1...
o?
prepData.m -
® weather.py
Co-Execution » 3_CallMATLABCompil... N
> __pycache__
» Call Python > predictAirQual " . . .
from MATLAB MATLABDriveTag Predict Air Quality: Calling

. Cal MATLAB acseosKey it MATLAB from Python Using MATLAB

from Python airQualModel.mat i
@ CallMATLABCompile... Runtlme
cities.mat
= predictAirQual.m
predictAirQual.prj
Eapestiman Import the weather data and use the MATLAB code to predict air
Deployment @ weather.py quality.

2 OUVUNE Use the MATLAB Runtime to call the model and code, which does

Python 3.7.3 64-bit (conda) @0 A0

MATLAB EXPO
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Co-Execution

+ Call Python
from MATLAB

» Call MATLAB
from Python

Deployment

MATLAB Production Server
Access functions as web services

N
MATLAB Production Server
Worker processes
4
4
\_ _J

Calling our function:
{"nargout":1,"rhs": ["input"] }
Getting the result:

{"lhs":[{"mwdata": ["output"], "mwsize":[1,06], "mwtype":"char"}]}

MATLAB EXPO
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from MATLAB

» Call MATLAB
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MATLAB EXPO

Execute Python library from MATLAB functions

= O X
@ AirQuality Calculator X +

C @ Archivic | C/Users/gcamiel/MATLAB%20Drive/Python/PythonWeatherPrediction-master/4 Call... Y« W e :

Air Quality Conditions

Determine air quality conditions in your area.

Location: [Seattle, WA

Submit
[

The air quality is Good.
The current temperature is 30.15 F.

Copyright © 2018-2020 MathWorks, Inc.

41



Data
Access

Co-Execution

+ Call Python
from MATLAB

» Call MATLAB
from Python

Deployment

Share MATLAB App in the Web — Central Deployment

4\ MATLAB Web Apps X A AirQuality X +

C A Nonsicuro | it-gcarniel.dhcp.mathworks.com:9988/webapps/home/session.htmi?app=AirQuality

Air Quality Monitor

Local Current Conditions

Location (US City): } Boston | Upd‘tge | Air Quality: Good

Temperature Pressure DewPoint RelativeHumidity WindDir Wind Spd

31.1000 1033 18.2400 69 40 3.4400

10 Days Forecast

T 40

P 1020 \W
"/
OP o F

WindDir 250 | ‘_/____/_\/\/_—_—_—-
200

= Il NS

Show Log

a %« » @ :

L
"]

MATLAB EXPO
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MATLAB EXPO

MATLAB App Designer

App development for Non-Programmers

Data
Access

App Designer Start Page x

MATLAB

<

e | GUIDE Mgtatan Srasegees | Duplay Grapnics m App Dessgnes

Co-Execution

) Open

Recent Apps

Call Python
from MATLAB

5 AQuaiy

3 ATQuNyNew —

Blank App 2-Panet App with Aule-Seflow J-Panel App with Auto-Reflow

Call MATLAB
from Python

| *] ConadtisnMorstonng
& HEWpp » Exampies: General

L Chancafl_demo, app, v

& ve_spp . : £

msractve Tatonal Rosond 30 Numencal input Respond 10 User Salecnions

=

Deployment

Embod HTHL Cootant Lay Out Controls in a Grid
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MATLAB Web App Server — Central Deployment

4\ R2019b

for k=1:max
x = fft(da
y = 20*1log]

e

4\ R2020a

l MATLAB Web App Server

BT

oo F

‘

OpenWeather

BIQAiIr’

MATLAB EXPO
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Integrate your Production System in an IT ecosystem

Data
Access
Data Production System Analytics Development
aws J\ Azure Compiler SDK MATLAB
' - b’ =
+ ( . h f‘\ ‘ ‘ ’ =
: MATLAB Production Server = o
COAS LT Worker processes - N -
Streaming P — amm—— N
« Call Python data - 4 ‘ ' ‘
from MATLAB E Requesf
: Broker Package & ¢ :_,.
from Python 4 ® ®

Java C/C++ exe‘D

Data y .
stores . o o
I | Business Decisions

Deployment @ Big Data MATLAB E, e T

= ol a
’:\_-;}:‘g Q Q NET
loud % elastic — & < dll Python %
Files ciou era Storage Layer apieau S o RESTful AP| 1®
AT SpothIDFCJewerBI g = { }.:g

Spark  databricks _ Qlik

MATLAB EXPO
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from MATLAB

» Call MATLAB
from Python

Deployment

Use MATLAB Reference Architectures for easy cloud
setup, Dockerfiles, and interfaces to OSS
= https://github.com/mathworks-ref-arch/matlab-dockerfile

Pl reguiests  lesees  Mirtetpivos  Sapione
& MathWorks Reference Architectures
& M A Pt 088 0T et

G Repocion 1

container-images

https://qithub.com/mathworks-ref-arch

A\ Azure

5" amazon
web services™

U"' docker

G

kafka

MATLAB EXPO
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Data
Access

Co-Execution

Call Python
from MATLAB

Call MATLAB
from Python

Deployment

MATLAB Integration for Jupyter

—)

End Users

jupyter

Your Jupyter
environment MATLAB

& Crmalvades xiax
&l ryFo i
3 empmod py

2 MyNesebook gyt

Now 10 MATLAB? Soo resacrces lor Gatting Seaned
SPACE © 3> peaics
Name Vatoe size

e 37(ex)t2otexp{ (X 02) - (yel).n2) ...
o 102/ XM o ¥ 8) OR[N "2y %2) e

= W3ep(+(xe1},*2 » y."2)

MATLAB Integration for Jupyter (mathworks.com)

MATLAB EXPO
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https://www.mathworks.com/products/reference-architectures/jupyter.html

4\ MathWorks

Summary:
Using MATLAB with Python

= Access Data o ‘ \
\ e Python
— Weather App example H\ J=>
= Interoperability

PWhon
— Calling libraries written in Python from MATLAB '
— Calling MATLAB from Python o

= Deploy Apps & Algos
- WebApp MATLAB
— Production AP] it 5 Python
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Additional resources

4\ MathWorks:
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4\ MathWorks:

Resources

General:
— https://www.mathworks.com/products/matlab/matlab-and-python.html

Python from MATLAB:
— https://www.mathworks.com/help/matlab/call-python-libraries.html

MATLAB from Python:

— MATLAB Engine API:
= https://www.mathworks.com/help/matlab/matlab-enqgine-for-python.html

— MATLAB Compiler SDK:

= https://www.mathworks.com/help/compiler_sdk/python_packages.html
— Data type conversions:

= https://www.mathworks.com/help/matlab/python-data-types.html
Example:
— https://qgithub.com/mathworks/matlab-with-python
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Cheatsheet

4\ MathWorks

Accelerating the pace of engineering and science

Using MATLAB® and Python® Together

The = icon provides links to relevant sections of the MATLAB documentation to

learn more.

Call Python in MATLAB Call MATLAB in Python

Access settings and status of Python
interpreter:
>> pe = pyenv

Specify version to use:
>> pe = pyenv("Version", 3.7)

Call Python modules and functions:
py.module _name.function _name

>> py.math.sqrt(42)

Pass keyword arguments

Use pyargs fo pass keyword arguments
>>> foo(5,bar=42)

>> py.foo(5,pyargs('bar',42))

Reload modules
Reload the module after making

updates:

>> py.importlib.reload(module)

Install MATLAB Engine API for Python >

Run setup.py from an OS command window
$ cd [matlabroot]/extern/engines/python

$ python setup.py install

Call MATLAB functions

Import the module and start the engine
>>> import matlab.engine

>>> eng =

matlab.engine.start _matlab()

Call functions through the engine
>>> x = eng.sqgrt(42.0)

Capture multiple outputs

>>> x = eng.gcd(42.0,8.0,nargout=3)

Stop the engine
>>> eng.exit()

Create Python Package

Package MATLAB functions >
Use the Library Compiler App to create a
Python package for MATLAB functions

e e i

|t &5

Invoke MATLAB functions from the Python
package

>>> import PackageName

>>> pkg =
PackageName.initialize()

>>> result = pkg.foo()

Close package
>>> pkg.terminate()

4\ MathWorks
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4\ MathWorks

MATLAB Answers — tag:"python”

4 Seorch results tagpython™ - M X 4 7 g X
& O A} & https//www.mathworks.com/matlabcentral/answers/?term= tag%3A"python’ = 4= @ '
‘ Math\Vorks Products Solutions Academia Support Community Events | GetmaTLAB

MATLAB Answers tag "python”

MATLAB Central v Home Ask Answer Browse MATLAB FAQs Contributors Mos »  Halp § Trial software

Results for tag:"python” (614 results)

Status Sort by: | Date updated (Newest-Oldest) v Subscribe to this View Results 1 -50 0614 D>
Answered Matlab 2019a pyenv.Library empty when using Python 2.7
244 0 Asked by Simon Geolfroy-Gagnon on 9 Oct 2020 at 22:29

Tags python, pyenv. load python

RpS answers
Source 0 votes
- 6 vaws
Community [i
Ms ks 1 3! .
' re Error 127 Details: Unable to load bundle binary C:\Program
1 Files\ MATLAB\R2020b\ bin \winé4 \ builtins \matlab_toclbox_general_builti
Product L= ns \mwwkspintrospect_builtinimpl.dl|
MATLAB Asked by Mehw Garg on 1 Oct 2020 at 7:.18
Simislink 0 voles Latest activity Commented on by Mehul Garg on 9 Oct 2020 at 4:26
AL a5 views Tags bundle 117, errar 127, fask, python, mot
ibc Products MATLASR Compiler, MATLAB Comptler SDK
Da -
: problem with python numpy
Deap Leaming Tookbox - =
2 Askod by Johann Thum on 31 Oct 2018 -

https://www.mathworks.com/matlabcentral/answers/?term=tag%3A%22python%22 59
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4\ MathWorks'

Additional Resources

= NEW Release
— https://www.mathworks.com/products/new products/latest features.html

= Predictive Analytics
— https:/Iwww.mathworks.com/discovery/predictive-analytics.html

= Deep Learning
— https://www.mathworks.com/discovery/deep-learning.html

- Reinforcement Learning
— https:/Iwww.mathworks.com/products/reinforcement-learning.html

4 MathWorks: 4\ MathWorks-

Mastering
Machine
Learning: A Step-

by-Step Guide

with MATLAB Introducing Deep Learning with MATLAB

ownload ebook
Download ebook D :
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