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Das Programm auf dem Micro Controller
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Das “Big Picture”
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Design der Datenbank

Device Locationmc mc

Measurement

Sensor

1

mc

1

mc

Parent Element Attribut Beschreibung Beispiel
Sensor Measure

-ment
value Der gemessene Wert 22.7

createAt Messzeitpunkt 2016-11-
11T21:22:01.675Z

Device Sensor sensorId Eindeutige Nummer 
des Sensors

fhnw1kea0003

sensorNam
e

Name des Sensors SCD30 temperature

sensorType Bezeichnung / Typ 
des Messwertes

Temperatur

sensorUnit Einheit des 
Messwertes

°C
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Design der Datenbank

Parent Element Attribut Beschreibung Beispiel
Location Device deviceId Eindeutige 

Nummer des 
Devces

fhnwboxkea001

deviceName Name des 
Devices

ClassRoomBox

Location locationId Eindeutige 
Nummer der 
Location

fhnw1kea1homeoffic018600

locationName Name der 
Location

Homeoffice Andrea in Dübendorf

longitude Längengrad 47.403825
latitude Breitengrad 8.605348
locationType Typ der Location indoor
Location Description Beschreibung Auf dem Pult
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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
sensorId
sensorName
sensorType
sensorUnit
deviceId
deviceName
locationId
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

FROM t_device d 
INNER JOIN t_device_location dl ON (dl.device_id = d.device_id)
INNER JOIN t_location l 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
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Testen des REST-API mit POSTMAN
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Das REST-API

Measurements

https://---/scrApi/measurements

Übergeben als JSON werden:

Beispiel JSON, das zum Schreiben genutzt werden kann:

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

Die restlichen Attribute werden ergänzt

value

sensorId
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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 Rückgabestatus muss den Namen 'X-ORDS-STATUS-CODE' haben.

Dieser kann dann im Handler gesetzt werden
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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_sensor s 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;
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Testen des REST-API mit POSTMAN
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Das “Big Picture”

REST

REST
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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)
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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.I2C(board.SCL, board.SDA)
scd = adafruit_scd30.SCD30(i2c)
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Imports und Setup

# FeatherWing ESP32 AirLift, nRF52840
cs = digitalio.DigitalInOut(board.D13)
rdy = digitalio.DigitalInOut(board.D11)
rst = digitalio.DigitalInOut(board.D12)
spi = busio.SPI(board.SCK, board.MOSI, board.MISO)
wifi = adafruit_esp32spi.ESP_SPIcontrol(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/"
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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)

…
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Das “Big Picture”

REST

REST
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Auswerten der Daten mir Oracle Cloud
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Auswerten der Daten mir Oracle Cloud
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Auswerten der Daten mir Oracle Cloud
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Das “Big Picture”

REST

REST
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Auswerten der Daten mir Jupiter Notebook: Daten via URL lesen

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);
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Auswerten der Daten mir Jupiter Notebook: Daten plotten

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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Auswerten der Daten mir Jupiter Notebook

sensor_id = "fhnw1kea0001"; 
plot_sensor_data(dataframe, sensor_id);
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Das “Big Picture”
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REST


