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Das Programm auf dem Micro Controller

@& MuEditor &)
r‘ O Mu 1.1.1 - code.py
r(+)2) (&) (2 (@) (a) (¢
Mode New Load Save Serial  Plotter Zoom-in Zoom-out Theme
code.py b
1 1import analogio
2 1import board
3 import busio
4 import digitalio
5 1import time
6 1import adafruit_scd30
7 from adafruit_esp32spi import adafruit_esp32spi
8 from adafruit_esp32spi import adafruit_esp32spi_socket
9 1import adafruit_requests as requests
10
11 # Setup Sensor

~mimm - mimnl mm-m A [ Wiy, RS T 4 PO | AN\ il ~NrraAnan o oemmn s - AN

a
b}
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Design der Datenbank

Sensor Measure
-ment

Device Sensor

value

createAt

sensorld

sensorNam
e

sensorType

sensorUnit

Der gemessene Wert

Messzeitpunkt

Eindeutige Nummer
des Sensors

Name des Sensors

Bezeichnung / Typ
des Messwertes

Einheit des
Messwertes

ORACLE
cLouD

22.7

2016-11-
11T21:22:01.675Z

fhnw1kea0003

SCD30 temperature

Temperatur

°C
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Design der Datenbank

Location Device deviceld Eindeutige fhnwboxkea001

Nummer des
Devces

deviceName Name des ClassRoomBox
Devices

Location locationld Eindeutige fhnw1kea1homeoffic018600

Nummer der
Location

locationName Name der Homeoffice Andrea in DlUbendorf
Location

longitude Langengrad 47.403825

latitude Breitengrad 8.605348

locationType Typ der Location  indoor

Location Description Beschreibung Auf dem Pult

Institut 23.05.22
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Das REST-API

Measurements
https://---/scrApi/measurements
GET:

Liefert die Messwerte mit Angaben

zu Sensor, Device und Location

CreateAt
InsertTime
value
sensorld
sensorName
sensorType
sensorUnit
deviceld
deviceName
locationld

locationName
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Das REST-API Umsetzung in der Cloude: GET

SELECT m.create at, m.insert_time, m.value,
s.sensor_id, s.sensor_name, s.sensor_type, s.sensor_unit,
d.device _id, d.device_name, l.location_id, l.location_name
FROMt device d
INNER JOIN t_device_location dl ON (dl.device_id = d.device id)
INNER JOIN t_location | ON (l.location_id = dl.location_id)
INNER JOIN t_sensor s ON (d.device id = s.device id)
INNER JOIN t_measurement m ON (m.sensor _id = s.sensor _id)
WHERE dl.valid to IS NULL
ORDER BY d.device id, s.sensor_id, m.create at, m.insert_time

Institut 23.05.22
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Testen des REST-API mit POSTMAN

GET v https://c w.adb.eu-zurich-1.oraclecloudapps.com/ords/scr_andrea/scrApi/measurements/

Params Authorization Headers (5) Body Pre-request Script Tests Settings {

Body Cookies Headers (5) TestResults

Pretty Raw Preview Visualize JSON v = " C I e ate aad at o : n u 11 '

ol “insert_time": "2022-05-08T07:44:18Z",

E {:ﬁgﬂgmammmmmw, “value": 787.533,

2 s i oson”, “sensor_id": "fhnwlkea®@O1",

0 o o “sensor_name": “SCD30 C02",
== ‘sensor_type": *C02",

w0 “sensor_unit": “ppm“,

: “device_id*: "fhnwboxkea@1",

§§ oo St o, “device_name": “Box 01 von Andrea Kennel®,

x i oo, “location_id": “fhnwlkealhomeoffic018600",

v atin s omettes e 1 Wbt “location_name": "Homeoffice Andrea in Dibendorf"

Institut 23.05.22 9
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Das REST-API

Measurements
value

https://---/scrApi/measurements sensorld

Ubergeben als JSON werden:

Beispiel JSON, das zum Schreiben genutzt werden kann:

json='{"value":"1.3","sensor_id":"fhnw1kea0001"}’;

Die restlichen Attribute werden erganzt

Institut
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Das REST-API Umsetzung in der Cloude: POST

begin
p_insert_mesurement_simple (
p_value => :value,
p_sensor_id => :sensor_id);
commit;
xxhttpstatus :=207;
end;

Wichtig: der Rickgabestatus muss den Namen 'X-ORDS-STATUS-CODE' haben.

Dieser kann dann im Handler gesetzt werden

Institut
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Das REST-API Umsetzung in der Cloude: POST

create or replace PROCEDURE p_insert_mesurement_simple (
p_value IN t measurement.value%TYPE, p_sensor_id IN t measurement.sensor id%TYPE
)
AS
BEGIN
INSERT INTO t_measurement (measure_id, insert_time, value, create_at, sensor_type , sensor_unit, sensor _id, device_id, location_id)
SELECT seq_measure_id.nextval, sysdate, p_value , NULL , s.sensor_type,
s.sensor_unit, s.sensor _id, s.device_id, dl.location_id
FROM
t sensors LEFT OUTER JOIN
t device location dl ON (s.device _id = dl.device id AND dl.valid_to IS NULL)
WHERE sensor_id = p_sensor_id;
EXCEPTION
.. END;

Institut 23.05.22 12
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Testen des REST-API mit POSTMAN

POST v https://¢ ’ .adb.eu-zurich-1.oraclecloudapps.com/ords/scr_andrea/scrApi/measurements/

Params Authorization Headers (7) Body @ Pre-request Script Tests Settings Cookies
none form-data x-www-form-urlencoded @ raw binary GraphQL JSON Beautify
1 {"value":"1.3","sensor_id":"fhnwlkeaBo01"} |
Body Cookies Headers (3) Test Results & Status: 200 OK Time: 543 ms Size: 108 B Save Response v
Pretty Raw Preview Visualize Text — IO Q

-

{t MEASURE_ID |} INSERT_TIME |} VALUE it CREATE_AT | SENSOR_TYPE | SENSOR_UNIT |t SENSOR_ID

1 421098 13-MAY-22 26.1482 (null) temperature °C fhnwlkea0003 -
2 421097 13-MAY-22 1.3 (null) CO02 ppm fhnwlkea0001 -
3 421096 13-MAY-22 49.2264 (null) humidity  %RH fhnwlkea0Q2

Institut 23.05.22 13
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Der Loop

while True:
value = sensor.value
voltage = (value * 3.3) / 65536
print((value, voltage)) # serial plotter format

if scd.data_available:
print("Waiting for new data...")

print("")

do_post value for sensor(scd.CO2, s id co2)
do_post value for sensor(scd.relative _humidity, s_id_hum)
do_post value for sensor(scd.temperature, s_id_tem)

time.sleep(5)

Institut 23.05.22 15
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Imports und Setup

import analogio

import board

import busio

import digitalio

import time

import adafruit_scd30

from adafruit_esp32spi import adafruit_esp32spi

from adafruit_esp32spi import adafruit_esp32spi_socket
import adafruit_requests as requests

# Setup Sensor

sensor = analogio.Analogin(board.A0) # nRF52840, Grove A0
i2c = busio.12C(board.SCL, board.SDA)

scd = adafruit_scd30.SCD30(i2c)

Institut 23.05.22 16
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Imports und Setup

# FeatherWing ESP32 AirLift, nRF52840

cs = digitalio.DigitallnOut(board.D13)

rdy = digitalio.DigitallnOut(board.D11)

rst = digitalio.DigitallnOut(board.D12)

spi = busio.SPIl(board.SCK, board.MOSI, board.MISO)
wifi = adafruit_esp32spi.ESP_SPlcontrol(spi, cs, rdy, rst)
requests.set_socket(adafruit_esp32spi_socket, wifi)

# Set sensor_id from DB

s _id_co2 = "fhnw1kea0001"
s_id_hum = "fhnw1kea0002"
s _id_tem = "fhnw1kea0003"

# Set url for API
url = "https:// __.adb.eu-zurich-1.oraclecloudapps.com/ords/scr_andrea/scrApi/measurements/"

Institut 23.05.22 18
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Daten senden

url = "https://____.adb.eu-Zurich-1.oraclecloudapps.com/ords/scr_andrea/scrApi/measurements/"

def do_post value for_sensor(sensor_value, sensor_id):
# Set data
json_data = {"value":sensor_value,"sensor_id":sensor_id}
print(json_data)
# Send data
try:
response = requests.post(url, data=json_data)
print(response.status_code)
response.close()
except RuntimeError as re:
print("Request failed:", re)

do_post value for sensor(scd.CO2, s id _co2)

Institut 23.05.22 19
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Auswerten der Daten mir Oracle Cloud

= ORACLE Database Actions | Diagramme

® | 2 ADMIN v

Diagramme und Dashboards

83 —+ Erstellen v

DIAGRAMME DASHBOARDS
[ ] [ ]
Suchen nach Name, URI-Préfi... Q %/ Filtern nach | 7 Sortieren nach ~ SeitengréBe: 20 v =
CO2 letzter Tag Dash1
/sdw/charts/CO2 letzter Tag/ /sdw/dashboards/Dash1/
ﬂnﬂ Co2 der letzten 24h Erster Test
CHART (@ Veroffentlicht”rb Nicht geschutzl] DASHBOARD [@ Verdffemlicht“rb Nicht geschutzt‘
./charts/?name=C02%20letzter%20Tag El's) ./dashboards/?name=Dash1 2O
Temperatur letzter Tag
/sdw/charts/Temperatur letzter Tag/
ﬂnﬂ Temperatur der letzen 24h
CHART [@ VerOffenthcht][rb Nicht geschmzt]
./charts/?name=Temperatur%20letzter%20Tag Z 0O
Institut 23.05.22 21
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Auswerten der Daten mir Oracle Cloud

Bearbeiten - CO2 letzter Tag

Geben Sie eine gultige SQL-Abfrage ein

SELECT insert_time, sensor_unit, value FROM scr_andrea.t_measurems

WHERE sensor_unit = "ppm’
AND insert_time >= sysdate -1

Diagrammname *
CO2 letzter Tag

Beschreibung *

Diagramm Daten

002 der |etzten 24h insert_time sensor_unit
1 7.5.2022, 08:41:55 ppm
) . * 2 7.5.2022, 08:42:3E ppm
Durch Berechtigung geschutzt . 252022, 08:42:42 | ppm
NlCht geSChUtZt 4 7.5.2022, 08:43:0¢ ppm
5 7.5.2022, 08:43:15 ppm
6 7.5.2022, 08:43:22 ppm
7 7.5.2022, 08:46:16 ppm
8 7.5.2022, 08:47:03 ppm
9 7.5.2022, 08:55:07 ppm

value

615,143

615,79
615,416
616,017
616,958
618,346
620,112
622,149

621,49

Diagrammtyp * Ausrichtung

r Liniendiagramm v Vertikal

X-Achsenlabel Y-Achsenlabel

*

Labelspalte * Wertspalte

I INSERT_TIME (DATE) v VALUE (NUMBER)
Diagramm Daten

1.400,0
1.200,0
1.000,0
800,0

Goo,ow
400,0
200,0
0,0

FREREEFEFREEREFRFErfrerrRRRErrrbRrrrr fre fphRe e e == e

555555555 RKRKKES88RKEREEBREEEERREERESERERREREREREREERERER

LT T 0O00 11 1T O00 1T 0O0000000 1 O000O0CO0ODO0OO0OO0OO0OO

888888888 v wwdl8lvwvwldvvvwwvwwwldvwwwwwvwwwwvw

Oa?cn)onvon?onolOOOA||OOO|OOOOOOOOAOOOOOOOOOOO

NN N NN N NNN NN N N

NN N NN N N NN NN N NN N NN N NN NN NN NN NN NN N NN NNNSNN

OO0 0000 OoO NN N ODODO NN N ONN NN NN N NON NN NN N NN NN

NN AN NANNANNNDODODOANNNODODOONODODOOOOOONDOOO OO0 OO0 O

N NN N NN NN NN NN NN NN NN N NN NN NN
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Auswerten der Daten mir Oracle Cloud
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Auswerten der Daten mir Jupiter Notebook: Daten via URL lesen J u pyte r

import requests
import pandas as pd

def get_sensor_data(URL):
r = requests.get(URL);
data = r.json();
dataframe = pd.json_normalize(data, record path =['items']);
dataframe.info();
return dataframe;

URL ="'https://____.adb.eu-zurich-1.oraclecloudapps.com/ords/scr_andrea/scrApi/measurements/’;

dataframe = get_sensor_data(URL);

Institut 23.05.22 25
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Auswerten der Daten mir Jupiter Notebook: Daten plotten J u pyte r

import pandas as pd
import matplotlib.pyplot as plt

def plot_sensor_data(dataframe, sensor _id, line_width=1, line_color='green'):
#filtering the dataframe for the sensor id

dataframe_filtered = dataframe.loc[dataframe['sensor_id'] == sensor _id];

#Plot

fig, ax1 = plt.subplots(1,1,figsize = (8,4));

plt.plot(tick label, dataframe _filtered['value'], linewidth=line_width, color=line color);
plt.xlabel(xlabel_value);

plt.ylabel(ylabel_value);

plt.grid();
plt.show(); # function to show the plot
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sensor_id = "fhnw1kea0001";
plot_sensor_data(dataframe, sensor _id); ‘

Sensor Type: CO2 [ID: fArnwlkea0001]
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