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The Overview:

This will be a walkthrough in how to build this plant monitoring
project:

e |OT Hardware setup
Tools

nfluxDB overview

Data Ingestion Setup
Flux + SQL

Setup EDR

Data Request

Github Code Base + Q&A

e @ ®
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Set Up |OT Device



loT Edge Example
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plantbuddy

Edge

Replication
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InfluxDB Cloud
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You will need in no particular order:

® A plant, preferably alive

® A particle boron microcontroller,

or another compatible
microcontroller

® At least one |lOT sensor for your
plant

® A breadboard with jump wires
and terminal strips
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Temperature

Schematics & Sensors
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Tools



Flask Framework
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1

POWERFUL

APl &
Toolset

for real-time apps

InfluxDB for Storage

2

HIGH PERFORMANCE

Time Series
Engine

for real-time data
workloads

3

MASSIVE

Community &
Ecosystem

of cloud & open source
developers

& influxdata’



e/ Telegraf for Ingestion

</>

The open-source
agent for
collecting metrics

7\
23 2
N\

Driven by the
community (600+
contributors)

Cn

Simple to
configure,
extremely flexible
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Client Libraries

Client Libraries

Back-end, front-end, and mobile applications

Arduino C# JavaScript/Node.js Kotlin

nede
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Flux Extension for VS code

Extension: Flux — plant-buddy-v2

influx_helper.py M = graph.flux serial_read.py app.py M = Extension: Flux X [[J ---

Flux ve.s.6
InfluxData @ < 5,404 @ Yk % % 7 (3)

Flux language extension for VSCode

Disable v Uninstall v 3%

This extension is enabled globally.

Details Feature Contributions Runtime Status

Categories

Flux

Programming Languages

installs 5.4k license 'M ,, Snippets

A extension with support for the working with InfluxDB instances. Resources

Features:

« Flux language support

& influxdata’
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Plotly for Graphing

More Fundamentals »

Fundamentals

M, =

The Figure Data Creating and Updating Displaying Figures Plotly Express
Structure Figures

Analytical Apps with
Dash

More Basic Charts »

Basic Charts

e
R 4

Line Charts Bar Charts Pie Charts

Scatter Plots Bubble Charts

More Statistical Charts »

Statistical Charts

; I
. H ..|-|||||h| h h't_l'

Error Bars Box Plots

Histograms Distplots 2D Histograms
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InfluxDB Overview



Time Series Data, what is it?

A sequence of data points, typically consisting of successive
measurements made from the same source over a time interval.

Examples:
. Weather condition Measurements gathered at regular time intervals
« Stock exchange
« Cluster monitoring Events (Irregular)
* Healthcare Measurements gathered at irregular time intervals
Logs

Traces
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Time series in every application

Consumer & Industrial loT Software Infrastructure Real-time Applications

Manufact Rene(\g/(vable Network

Fintech

uring & Developer § Kubernete DevOps lily tec
Applications § Applications

: : alternative Tools S Monitorin
'?Sﬁf,ms' energy & telematics & APIs (K8s) .
P systems

Monitoring

TIME SERIES DATA

Infrastructure & data sources

e @ ®
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e Customers
* Records

18 | © Copyright 2022, InfluxData

Time Series DB

* High * Distributed
throughput search
* Large * Logs
document e Geo
0 MongoDB. ®
%e
@7

TIME SERIES

* Events, metrics, time stamped
 for loT, analytics, cloud native

Time Series Category Trend
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InfluxDB + Telegraf + Flux

InfluxDB Platform

Data Sources

Mobile apps
Web apps
Cloud Services
Devices
Sensors
Databases
Networks
Message Queues

Telegraf
HTTP AWS Kinesis
Syslog Azure Event Hubs
Kubernetes GCP PubSub

Apache Kafka 300+ Plugins

Data Systems

APIs
loT Platforms
CRMs

Client Libraries

Python Java
Arduino NET/C#
Node.js PHP
JavaScript Ruby
Go
14+ Languages

Native Ecosystems

JMeter Vector
NiFi Fluentd

InfluxDB

Purpose-Built Time Series Database
Visualization, Query & Task Engine

Collect
Transform

Downsample

Trigger

Application
Workflows

Infrastructure
Insights

loT
Actions
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Data Ingestion Setup



Connecting to the microcontroller

[zoe@Pzoes-MacBook-Pro src % particle serial monitor

Opening serial monitor for com port: "/dev/tty.usbmodeml141101"
Serial monitor opened successfully:

91SM1588

01AT000
91HUQ00
01ST018
01LI1724
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Load Data

SOURCES BUCKETS TELEGRAF APl TOKENS

Q Filter buckets... Sort by Name (A -+ Z) ae

downsampled bt

Retention: 30 days Schema Type: Implicit 1D: daSd92a7¢44864048

+ Adda label

plantbuddy kS

Retention: 30 days Schema Type: implicit 1D: d17bdebféc1afa?9

+ Addalabel SETTINGS

—monitoring

System Bucket Retention: 7 days Schema Type: Implicit
ID: ecfcda9288408a%b

_tasks

System Bucket Retention: 3 days Schema Type: Implicit

. ~ sawwy - l

What is a Bucket?

A bucket is a named
location where time series
data is stored. All buckets
have a Retention Policy, a
duration of time that each
data point persists.

Here's how to write data
into your bucket.


https://docs.google.com/file/d/1SrjqdqqE6Hhx12Q4TXPJu_RmFH7hM04A/preview

Writing the data into influxdb

def write_to_influx(self,data):
p = (influxdb_client.Point("sensor_data")
.tag("user",data["user"])
.tag("device_id",data["device"])

.field(data["sensor_name"], int(datal['"value"])

))
self.write_api.write(bucket=self.cloud_bucket, org=self.cloud_org, record=p)
print(p, flush=True)
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Writing the
data into

influxdb
with

Telegraf

B A R R A S R S A R R A R S A S A R A
# INPUT PLUGINS #
B e T

[[inputs.execd]]
## Commands array
name_override = "sensor_data"
command = [
"python3", "plant_buddy_serial_rest/serial_read_telegraf.py", "${SERIAL_PORT}"

## measurement name suffix (for separating different commands)

## Data format to consume.

## Each data format has its own unique set of configuration options, read

## more about them here:

## https://github.com/influxdata/telegraf/blob/master/docs/DATA_FORMATS_INPUT.md
data_format = "json"

## Array of glob pattern strings or booleans keys that should be added as string fields.

#json_string_fields = ["device", "user"]

tag_keys =
"device_id",
"user",

@ influxdata’
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Line Protocol

ALL time series data is written to InfluxDB using Line Protocol, and
uses the following format:

<measurement>[, <tag-key>=<tag-value>] [<field-key>=<field-value>]
[unix-nano-timestamp]

cpu_load hostname=server0?2, us_west=az temp=24.5, volts=7/ 1234567890000000



Table example of the resulting data points

sensor_data light 1337.47 2022-08-07T06:00:00.000Z

sensor_data light 1281.8666666666668 2022-08-07T7T06:10:00.000Z

sensor_data soil_moisture 1372 .0055555555555 2022-08-08T17:40:00.000Z

sensor_data soil_moisture 1322.7400000000002 2022-08-08T17:50:00.000Z

& influxdata’



FLlux



Introducing Flux

import "math"

bicycles3 = from(bucket: "smartcity")
|> range(start:2021-03-01TO0:00:00Z, stop: 2021-04-01TOO:00:00Z)
filtexr(fn: (x) => r._measurement == "city_IoT")
filter(fn: (x) => r._field == "counter")
filtexr(fn: (x) => r.source == "bicycle")
filtexr(fn: (x) => r.neighborhood_id == "3")
aggregateWindow(every: 1h, fn: mean, createEmpty:false)

bicyclesd4 = from(bucket: "smartcity")
|> range(start:2021-03-01T00:00:00Z, stop: 2021-04-01TO0:00:00Z)
|> filtexr(£fn: (x) => r._measurement == "city_IoT")
|> filtex(fn: (x) => r._£field == "countexr")
|> filtex(£fn: (x) => r.source == "bicycle")
|> filtexr(£fn: (x) => r.neighborhood_id == "4")
|> aggregateWindow(every: 1h, fn: mean, createEmpty:false)

join(tables: {neighborhood_3: bicycles3, neighborhood_4: bicycles4}, on: ["_time"], method: "inner")

|> keep(columns: ["_time",
|> map(fn: (x) => (4
r with

_value_neighborhood_3","_value_neighborhood_4"])

difference_value: math.abs(x: (x._value_neighborhood_3 - r._value_neighborhood_4))

)

& influxdata’



Flux Query

from(bucket: "{}")
> range(start: -24h)
|> filter(fn: (r) => r["_measurement"] == "sensor_data")

> filter(fn: (r) = r["device id"] == "{}")

|> filter(fn: (r) == r[" field"]l = "{}*)




Change is here!



What is InfluxDB 10x?

* Cloud columnar database optimized for time series

e Schema-on-write

* Object store persistence
 SQL native

* InfluxQL (coming soon)



InfluxDB |Ox enables

* Unlimited cardinality

* Separate storage from compute
* Separate ingest from query

* Separate query workloads

* Bulk data import & export (coming soon)



Integrations

* FlightSQL python library

* FlightSQL in other languages
* Grafana Flight SQL Plugin

* Superset FlightSQL Plugin

* JDBC driver (coming soon)

* ODBC driver (coming soon)
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Edge Data Replication



Network Resilience

Downsampling

Preliminary Analysis

High Availability

Data Preparation

)

<
—
@)
©
(7]
Edge 2 Cloud
Edge Analytics =
g.
«Q
Early Notifications Intensive Analytics
Hybrid Solution
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InfluxData Edge Data Replication

Edge (InfluxDB OSS) Databases

Cloud (InfluxDB Cloud) Database(s)

@ telegraf”

Enables:
- Raw data replication
- Downsampling

- Eventual consistency

@ influxdb cloud” Build:

- Distributed databases

- Hybrid apps
- ML pipelines

Flux

/api/v2/remotes influx remote [create,delete, list,update]

/api/v2/replications influx replication [create,delete, list,update]
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Edge to Cloud Replication

This section will teach you how to configure InfluxDB OSS (Edge) to send data to InfluxDB Cloud.

1. Create a remote connection

influx remote create ——name plant-buddy-cloud —-remote-url https://us—east-1-1.aws.cloud2.influxdat:

2. Create a replication between a local bucket and a cloud bucket

influx replication create ——local-bucket-id 1f158076adc417f5 ——remote-bucket-id 621albf27327b2fc —
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Data Request &
Visualization



Query data from Influx

def querydata(self, bucket, sensor_name, deviceID) -> DataFrame:
query = open("flux/graph.flux").read()
if sensor_name == None or sensor_name == "None"
sensor_name = "soil moisture"
params = {
' bucket': bucket,

' sensor': sensor_name,
' _device': devicelD

¥

result = self.query_api.query_data_frame(query, org=self.cloud_org, params=params )
return result




Query SQL from Influx

f querydata(self, sensor_name, devicelID) -> Dat

query = self.flight_client.execute(f"SELECT {sensor_name}, time FROM sensor_data WHERE time > (NOW()

reader = self.flight_client.do_get(query.endpoints[0].ticket)

Table = reader.read_all()
print(Table)

df = Table.to_pandas()

df = df.sort_values(by="time")
print(df)

return df




Graph the Data

@app.callback(Output("store", "data"), [Input("button", "n_clicks")])
def generate_graphs(n):

df = influx.querydata( "soil_temperature", graph_default["deviceID"] )
soil_temp_graph = px.line(df, x="time", y="soil_temperature", title="Soil Temperature")

df = influx.querydata( "air_temperature", graph_default["deviceID"] )
air_temp_graph= px.line(df, x="time", y="air_temperature", title="Air Temperature")

df = influx.querydata( "humidity", graph_default["deviceID"] )
humidity_graph= px.line(df, x="time", y="humidity", title="humidity")

df = influx.querydata( "soil_moisture", graph_default['"deviceID"] )
soil_moisture= px.line(df, x="time", y="soil_moisture", title="Soil Moisture")

df = influx.querydata( "light", graph_default["deviceID"] )
light_graph= px.line(df, x="time", y="1light", title="1light")




Overall Light

Plant Buddy Dashboard

g Pla n t Overall Light Soil and Room Temperature Room Humidity and Soil Moisture
Buddy

light

Welcome:Jay

1018
Regenerate graphs
1017
Click here to query InfluxDB S 1016
for new data
1015
1014
18:10 18:15 18:20 18:25
Feb 9, 2023

time
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Soil and Room Temperature

Plant
Buddy

Welcome:Jay

Regenerate graphs

Click here to query InfluxDB
for new data
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Plant Buddy Dashboard

Overall Light Soil and Room Temperature Room Humidity and Soil Moisture

Soil Temperature

perature

soil_tem
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time

Air Temperature
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Room Humidity and Soil Moisture

Plant Buddy Dashboard

Plant
Buddy

humidity

Welcome:Jay of

Regenerate graphs _—

Z 326
Click here to query InfluxDB T
-t

for new data £

32.2

32
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Overall Light Soil and Room Temperature Room Humidity and Soil Moisture

Soil Moisture

soil_moisture

14

13.5
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time

18:25



Plant Buddy Dashboard

\Plant

BUddy Data Explorer Soil and Room Temperature Room Humidity and Light

Fields

Welcome:Jay air_temperature

humidit
Regenerate graphs :

light

soil_moisture

soil_moisture
Click here to query InfluxDB
for new data

soil_temperature

20:54 20:56 20:58 21:00 21:02 21:04 21:06 21:08
Sep 6, 2022

_time
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https://docs.google.com/file/d/1PFMoXgI2JQRBb4lPeNPhJe18ez9B2Oz4/preview

Alerting +
Downsampling





https://docs.google.com/file/d/1gObEjvkZUy-sGsC_A-MPzvjCIyjLZGuU/preview

Threshold Alert + Slack Notification

option task = {name: "PB_Moisture_Test", every: 1h, offset: 5s}

check = {
_check_id: "local_427a3c8c-6444-478f-848a-1£8767eh5e48d",
_check_name: "PB_Moisture_Test",
_type: "custom",
ags Sl )

5

notification = {
_notification_rule_id: "local_427a3c8c-6444-478f-848a-£8767eb5e48d",
_notification_xrule_name: "PB_Moisture_Test Rule",
_notification_endpoint_id: "local_427a3c8c-6444-478f-848a-£8767eb5e48d",
_notification_endpoint_name: "PB_Moisture_Test Endpoint",

task_data =
from(bucket: "plantbuddy")
|> range(start: -1h)
|> filtex(£fn: (x) => r["_measurement"] == "sensor_data")
|> filtexr(£fn: (x) => x["_field"] == "soil_moisture")
|> filter(£fn: (x) => r["device_id"] == "eui-323932326d306512")
|> last()
trigger = (xr) => r["soil_moisture"] < 50
messageFn = (xr) =>
" ${time(v: r._source_timestamp)?} Your plant is getting thirsty. Moisture Level is at: $fr.soil_moisturel% !

task_data
|> schema["fieldsAsCols"] ()
|> monitor["check"] (data: check, messageFn: messageFn, crit: trigger)

[> monitoxr["notify"](

Aatas natiFinatian
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Downsampling with Flux

import "influxdata/influxdb/tasks"

option task = {name: "PB_downsample", every: 1h, offset: 10s}

from(bucket: "plantbuddy")

> range(start: tasks.lastSuccess(orTime: -task.every))
|> filter(fn: (r) => r["_measurement"] == "sensor_data")

> aggregateWindow(every: 10m, fn: mean, createEmpty: false)
|> yield(name: "mean"')

> to(bucket: "downsampled")

& influxdata’



Next steps...



Adding Grafana Visulization

88 General /Linux System ¢ <9
b34b8678297e

Host List System Uptime System Load Total Memory Total Threads Memory Usage

68d1547fc781

b34b8678297e 2
Disk Usage CPU Usage System Load

6.8

. L 6.7
15:25 == Usage_user == usage_system 15:25 15:25

== average used_percent == ysage_idle == |0ad1 == |0ad5 == |oad15 == average used_percent
DisklO Network Processes
1200000000
1000000000
800000000
600000000
400000000

200000000

.« o
15:25 15:25 15:25 15:30
== read_bytes == write_bytes == read_bytes == bytes_sent == running == blocked == idle == unknown == total == used




Running downsample Tasks in

AWS Lambda and Python

Code source info

o

Environment

o5

File

Edit Find View Go

Downsampling fo 3
lambda_function.py

Tools

B

LoNOWV A WN

Window m Deploy Changes not deployed

lambda_function » Execution results >

from flightsql import FlightSQLClient

import pandas as pd

from influxdb_client import InfluxDBClient

from influxdb_client.client.write_api import SYNCHRONOUS

token = "-_KiZxx{'

url "https://us-east-1-1.aws.cloud2.influxdata.com/"
org = "28d1f2f565460a6¢c"

bucket = "anais-iox"

client = FlightSQLClient(host="us-east-1-1.aws.cloud2.influxdata.com',
token=token,
metadata={'bucket-name': 'anais-iox'},
features={'metadata-reflection': 'true'})

# Execute a query against InfluxDB's Flight SQL endpoint
query = client.execute("SELECT DATE_BINCINTERVAL 'l minute', time, '2019-09-18T00:00:00Z'

# Create reader to consume result
reader = client.do_get(query.endpoints[@].ticket)

# Read all data into a pyarrow.Table
Table = reader.read_all(Q)
print(Table)

Upload from ¥ ‘

::timestamp) as time, SUM(\"co\") as 'sum_co', SUM(\"temperature\") as 'sum



Further Resources



& InfluxCommunity / plant_buddy ' public

<> Code Issues Pull requests Actions Projects Security Insights

¥ thing_network_... ~ ¥ 5branches © 0 tags

This branch is 2 commits ahead of master.

8

Jayclifford345 Added Influx templates

flux comments and adjustments

microcontroller
plant_buddy_serial_rest
src

.DS_Store

.gitignore

PlantBuddy_Architecture.png

]
]
]
]
b
D
b

README.MD

dockerfile

D O

requirements.txt

README.MD

Added Influx templates

fixed css issue

Updated LoRaWAN support

Updated LoRaWAN support

Updated LoRaWAN support

added architecture image

Update ReadMe

made graph work

added requriments | README not finished

Plant Buddy with Dash

This demo is based of the Plant Buddy loT project created by Rick Spencer.

Settings

Go to file Add file ~ Code ~

1% Contribute ~

fcd6377 2 hours ago (O 50 commits

20 days ago
2 hours ago
4 months ago
3 hours ago
3 hours ago
3 hours ago

5 months ago
last month

9 months ago

5 months ago

7

The goal: This demo shows how InfluxDB can be successfully used as a storage backend for a Flask server.
Leverage Flux queries to filter and retrive your loT data and then use Dash plotly to visualise. The below BPMN
outlines the overall architecture and data flow:

Try it yourself

<2 Unpin ®Watch 1 ~

About

Demonstration project using the
InfluxDB platform as the backend for a
Flask web service.

[ Readme

Y O stars

® 1 watching

% 4 forks

Releases

Packages

Publish your first package

Contributors 3
v,Q Jayclifford345 Jay Clifford

@ rickspencer3 Rick Spencer

+. zoesteinkamp Zoe Steinkamp

GITHUB

https:/github.com/InfluxCommunity/plan
t_buddy

https:/github.com/InfluxCommunity/plan
t_buddy_iox
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InfluxDB Pleasejo?n us in the InfluxDB
C it Community Slack at
ommunity www.influxdata.com/slack.

Slack workspace
To participate in conversations,

2 join the #influxdb_iox channel.

& influxdata’



Try it yourself
Get Started

Pricing  ContactUs  Login v [CSaNLIGI:) Q

P o ®
%’ lnfluxdoto’ Products v  Developers ~ Customers ~ Company v

Influx Community

A place for Influx Community projects to be hosted

(A Overview Repositories ' 23

It's About Time.
Build on InfluxDB.

The Time Series Data Platform where developers
build loT, analytics, and cloud applications.

USRI

Pinned

£ plant_buddy ( Public
Demonstration project using the InfluxDB
platform as the backend for a Flas b

service.

Python 1 % a

Packages

Bl tiguitto

People 7 Teams

Public

Projects Settings
Customize your public pir

£l postman_influx_v2_api

Public

This repository provides an export of the
InfluxDB API roject. Th /
a sandbox interface to learn

e d [
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Further Resources

Get started: influxdata.com/cloud
Forums: community.influxdata.com
Slack: influxcommunity.slack.com
GH: github.com/InfluxCommunity
Book: awesome.influxdata.com
Docs: docs.influxdata.com

Blogs: influxdata.com/blog

InfluxDB University:
influxdata.com/university

& influxdata’



Questions with a side of answers?



