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Today's Agenda ass!) Jlesi Jgaa

Python Side: o Csil ila
- Create Additional Files A8l cildta 9@3 .
- Packages installation aall Culi .
- Data read (from API/URL) (AP1/URL) QU\.H{\ dgl @ o
- Data Process Slll) dadles o
- Data Export lilad) J::.m: .
- Do the proper Action*** Frkulall o) QYY) MRS .
Arduino Side: ;JJ?J;JJ\ ila
 Arduino Coding Shgd ) Aaa g o
* Libraries Installation G:;\L.\M\‘Qﬁ:ﬁ 0
« Arduino Hardware management Sl 85g) 8N e
Do the proper Action*** Frkoulial) o) aY) MRS .



L project 08 (IJ (1]

PROBLEMS ~ OUTPUT ~ TERMINAL -+ —v  1: powershell v @D - v X

PS C:\Users\turtlecode\Desktop\project>




Let’s Start
)auit
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Heavy Schedule?

Buckle-Up!

fanaja Jlesi g

lda Al | gl
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Packages installation a Al s

Required Libraries
4y gllaal) culiigall
import openmeteo_requests python.exe -m pip nstall --upgrade pip

(mport requests
Import pandas as pd o
[mport requests_cache 0P NStall requests
from retry_reguests import retry 0ip install pandas as pd

0ip (nstall requests_cache
0ip (nstall retry_requests

Step-By-Step 5 ghady b glad

0ip (nstall openmeteo_requests

WAIT! o




Packages installation Required Libraries 4;sthaall cilgsall aJal) s

S Click on “File Add Button” e “‘-‘2"!; D

& My Apps ¥ Detection obj count v Create a new file reqUiremer{tS, tXt fz:‘
Name it: requirements.txt B

Open the requirements.txt requirements.txt il g=e)

Write the below inside it A2 A Le s

openmeteo_requests
PEQUESTS

— pandas
requests_cache
retry_requests
Sclk(t-learn
numpy

Ji



Packages installation

RUN YOUR CODE!

teélanall 3 i

ajal) cu
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API request/response configuration i) dava j Aga) g Ao/l diygs

cache_session = requests_cache.CachedSession(' cache', expire_after = 3600)
retry_session = retry(cache_session, retries = 5, backoff_factor =02)
openmeteo = openmeteo_requests. Client(session = retry_session)

Easy! 1 g
Go to Desktop CiSall o ) JaSS)
Find the API_CONF.txt API_CONF.txt —il ¢ <l
Open it 4and|
Copy PE
Paste 43l




API request/response configuration

Where does all of this come from?

Cilipdil) daa  dga) g A/l digs

3 JS Al ol ¢

Ji



Data read (from API/URL) https.//open-meteo.com (API/URL) i) 3¢1 j8

T —

& Open-Meteo  Home  Features  Pricing | API Docs ? 0O X & I
s -

Open https://open-meteo.com
https://open-meteo.com &

.

_—

i
24 -

‘§‘ ‘ . oy
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-—

Click On API DOCS
Clilatil) dava y dgaly Bl Ao A

BT -orecast APl

Seamless integration of high-resolution weather

-~ mod®sawith up 16 days forecast

R i

T Location and Time

Historical Forec... Location: <) Coordinates = List (! Bounding box SC rOI I Down and you ,I I fi nd eve ry
- : parameter and value for this API

DWD Germany 52,52 s
Not set (GMT+0) Q Search +
Météo-France

ECMWF

Tlime: (O ForecastLength 3 Time Interval “ -» - a £
UK Met Office === . Pﬁj‘\’ ul.d:.d\ @A% MJ JMY IR

By default, we provide forecasts for 7 days, but you can

Forecast cays Past days . ” o “ “
e i - Y Al
ren 7 days (default) 0 days (default) access forecasts for up to 16 davs. If vou're interested in N [} & HM‘ mﬁ %‘\H M

»)




Data read (from API/URL) https.//open-meteo.com (API/URL) i) 3¢1 j8
Qatar Latitude: 25.5 - Qatar Longitude: 51.25

A~
Locationand T
Search Locations
Location: € Coordinates = List i”1 Bounding box

[ s

255 ‘ ‘ 51_2;5 ; \ Recent Locations
= : merica ) . Qatar
o W 0
imes 8 2550"°N S125°E27m &
Not set (GMT+0) Q Search +

Search Locations ?
[qmd x ] v Use Qatar’s Latitude and Longitude
or Search for Qatar to set them
o o w automatically
| Einyl gl Jhall (yaa gal) g J ghall Ja glad ardiu
LAY Lgdagal b o

Ji




Data read (from API/URL) https.//open-meteo.com (API/URL) i) 3¢1 j8

Hou r|y Weather Variables Scroll until you find “Temperature (2m)” in
Hourly Weather Variables and make sureitis

I & Temperature (2 m) I AW Selected

|| Relative Humidity (2 m) [ ] Sea Le

i i g O At o B ) el s 3 a3 i jally o
Laaaan cpe Kl g cdsladly guilal)

We will only Request/Receive the Temperature Value

5 5 ) jal) A o dad alicei/cathiv
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Data read (from API/URL)

We've set the Required and Correct
Parameters for our needed data

ULl daaal) g 4y gllaall juleall Udas 481
Lealiad Al

AP| Response

Chart & URL Python  TypeScript  Swift  Other

O Parameters have changed & Reload Chart

https://open-meteo.com

Scroll until you find “API
Responses™ and click on
Reload Chart

cllaiad" ad s Jiul e

s Rl g Melinlanl) Ao dgal g
Ml al) Jrant Sale "

APl Response

Sevien Chart&URL  Python TypeScript  Sw#t  Other

(API/URL)

¢
T
Rt e

25.48°N 51.25°E 26m above sea level
Ganarsted in 0 02vn. dewsdoaded 0 140vvs, bg b GMT of

clild) 3¢ 3




API| Response

Data read (from AP1/URL) Preview  ChOMBURL  Byhon  Tescipl  Swit Ot

The sample code automatically appbes all the parameters selected above. It includes caching and the conversion to Pandas DataFrames. The use of

R - - DataFrames is entirely optional. You can find further details and examples in the Python AP Jient docomentation
(API/URL) <) 3¢) 2
we

Install

API| Response

Usage

Preview: Chart & UR| Python TypiScript Swift  Other

In API Response Section, Click on Python

Qs (s 8N ccliydatl) Aoy Aga) g Aladiud aud




Data Process

So now we have the code that reads data
from API and provide it back as JSON file

A dgal g (e libal) 18y (o2 258l Lnal (W
JSON wilasS iy g AP| iliyudatl

Let’s go for code overview

We will modify it later, following our
requirements and our end-job

ple JSdy 358 (il

i) Lidani g Uiilulatial 188 g clBaY Alyiady o ghic

ULl dallaa

import openmeteo_requests i i i i
Libraries and Configuration

{mport pandas as pd oSl g Lial)
import requests_cache

from retry_requests import retry

# Setup the Open-Meteo API client with cache and retry on error
cache_session = requests_cache.CachedSession('.cache’, expire _after = 3600)
retry_session = retry(cache_session, retries = 5, backoff factor = 0.2)
openmeteo = openmeteo_requests.Client(session = retry_session)




Data Process ULl dallaa

API URL and its Parameters 433alas AP cliulatl) daa ) Agal 92 GaANIURL O s Request and Response
Alaial gl

This code will send a request to the url = "https://api.open-meteo.com/v1/forecast"

website with specific parameters params = {

and wait for the response to "latitude": 25.5,

manipulate it later "longitude": 51.25

"daily": "wind_direction_10m_dominant’,

&0 (9 A B gal) ) Lilla 3 68l 1R o s }

JEaY ddadlaad 3l G A8 (Badaa Cilalaa responses = openmeteo.weather_api(url, params = params)
response = responses[0]
print(f"Coordinates: {response.Latitude()}°N {response.Longitude()}°E")

print(f"Elevation: {response.Elevation()} m asl")
print(f"Timezone difference to GMT+0: {response.UtcOffsetSeconds()}s")

Ji



Data Process Ul dallea

url = https://api.open-meteo.com/v1/forecast URL Link URL &3,

params = {
"latitude": 25.5,
"longitude": 51.25,

"hourly": "temperature_2m",

Parameters requiredtoget o Jdswasll 4pslhaal) el
Qatar's data and specificvalue  3aaaall lgiad g jhd cilily

}
Store data inside a JaI i) ¢ 38 o8
responses = openmeteo.weather_api(url, params = params) Response variables. Alaial) i e
Its type is JSON JSON & s s

response =responses[0] Get only the first value from the JSON file ~ JSON ils (ye Jab 3 ¥ dasil) o Juaa

the_temperature = response.Hourly().Variables(0).ValuesAsNumpy/()[O]

print(f"Temperature is: {the_temperature}° Degrees")

Ji



https://api.open-meteo.com/v1/forecast
https://api.open-meteo.com/v1/forecast
https://api.open-meteo.com/v1/forecast
https://api.open-meteo.com/v1/forecast
https://api.open-meteo.com/v1/forecast

Data Process ULl dallaa

C:\Users\jawad\PycharmProjects\weat
Temperature is: 29.25° Degrees

Process finished with exit code 0O

Can Anyone explain?
T ) ) ki Ja

Ji




Code - So Far ...

import openmeteo_requests
import requests_cache
from retry_requests import retry

cache_session =requests_cache.CachedSession(.cache’', expire_after = 3600)
retry_session = retry(cache_session, retries = 5, backoff_factor = 0.2)
openmeteo = openmeteo_requests.Client(session = retry_session)

url = "https://api.open-meteo.com/v1/forecast”
params = {

"latitude": 25.5,

"longitude": 51.25,

"hourly": "temperature_2m",

}

responses = openmeteo.weather_api(url, params = params)
response =responses[0]

the_temperature = response.Hourly().Variables(0).ValuesAsNumpy()[O]
print(f"Temperature is: {the_temperature}® Degrees")

Ji



Data Export Send Temperature value to Arduino  sis4,) MTemperature 4ad Ju)) Gl adal

Add the following code below your original code dly paldd) (L) 398l Jiad Al 2ol il

if the_temperature > 40:
Bridge.call(‘hot’)

else:
Bridge.call(‘not_hot’)

Send Specific value for every range (Ui J<d Baana dagd Sl

Ji



Arduino i ga
Inside sketch.ino

#include <Arduino_RouterBridge.h> Include the RouterBridge Library

ArduinoLEDMatrix matrix; (reate the matrix object to be used later

const uint32_t arrow_down[ ] ={0x00384102, 0x04101083, 0x95007001,};

const uint32_t arrow_up[ ] ={0x0848e34a, 0x96109080, 0x04002000,};

HEX representation of arrows to be displayed on the LED Matrix LED 48 siias o L jo ol yall agudl (5 e oo Jiiad
(ne function for each side Qila JSI30a) gddnhs
https://led-matrix nothans.com/ https://mstajke.github.io/UnoQLEDAnimator/

Ji




Arduino - SETUP o g3 |

Inside sketch.ino

void setup()

{ - |
. . Starting Bridge and Matrix
Bridge.begin(); e

matrix.begin();

Bridge.provide(“hot", up_function);
Bridge.provide(“not_hot", down_function);

}

Creating and Initializing all 2 triggers that will execute a function when recelving specific message
Badae dlluy Al aie 4805 g )k Cpdll) Cplidiall NS Aisgt g £ LS|




Arduino - LOOP Inside sketch.ino i ga

void up_function() {
matrix.loadFrame(arrow_up);

}

void down_function() {
matrix.loadFrame(arrow_down);

}

Create all 2 functions to do a specificjob
In our case, display the proper direction
arrow on the LED Matrix, that will be
executed when each function (s triggered

Ll A, Badae daga BT cptlal) o)
48 ghuaa o vl sl agw 2 £
ANy IS Jaads aie o MdT 2l M) g (LED
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