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POULPY'S ARCHITECTURE

Data recovery

COMPONENTS USED

Arduino

/ Genuino

101

Arduino/Genuino 101

Open source

Low cost

Bluetooth Low Energy communication
Create your own library

Many functions

Turbidity sensor

Temperature sensor

e
7>
S A
y
Al
<
3 Water level
sensor
Sensors
« Waterproof
* Low cost
« Easy to implement on Arduino 9



POULPY'S ARCHITECTURE

Data recovery

LIBRARY OVERVIEW

O Each sensor inherits the “Module” class

P> Genuino 101

ChemicalMeasurement

Pt float Library UML Diagram
-_nitrate: float
-_dureté: float

+setPH(ph: float) : veoid

+getPH(): float Module
+setMitrite(nitrite:float): void # pin: uints t
+gethitrite(): float :> +nb_module: static int <
+sethit rate:r;it::?te:ﬂoat) : void +Mogule()

+gethNitrate(): oat R

+g:tHate rHardness (waterHardness: float) : void :ﬁiféﬁnsiﬁﬁg{:]

+getWaterHardness(): float

turbidity
# digitalPin: uint8_t

1} H " #_analogPin: uint8_t
O "ChemicalMesurements temperature #digpanmods: nt
- # oneWire: OneWire +Turbidity()
class to store the chemical # sensor: DollosTenperature waterLevel PO
emperature(:) — +se:gr]al_EFl?F1}r_1(ﬁlr_l.u1r_lt§§t1):. vid_ 0 g

3 +~Temperature  mode: 1n +setDigi in{dpin:uint8_t,mode:1int,): voi

VO'UGS meCISUI'ed WITh The +begin(): void +waterLevel (pin:uint@ t) +getDigitalPin(): uint8_t
5 +getPin(): uint8_t +waterLevel (pin:uint8_t,mode: 1nt) +getAnalogPin(): uint8_t ] O
'I'es'r S'I'rlps +getTempCel(): float +waterLevell) +getVoltagel): float
+getTempFah(): float +setPin(pin:uints_t): void
+getstate(): int




POULPY'S ARCHITECTURE

Data recovery

MOBILE APPLICATION Poulpy App

O Mainly developed to enter new data “
Disconnect

— Keep Poulpy low cost available devices

3

Ex: pH strips

Poulpy App
communicates

via BLE 11
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Data fransmission

QUICK INTRODUCTION TO BLE Bluetooth
4 Service 1 Service 2 Service 3
Characteristic Characteristic Characteristic
© BIUGTOOTh LOW Energy (BLE' BlueTOOTh 4.0) i Characteristic Characteristic Characteristic
- - - Characteristic Characteristic
o CurieBLE Library for Genuino 101 % """"
Service 4 Serviced | f=eaal
o Based on a client-server architecture e Characteristic Craracteristic
Characteristic Characteristic Céntral
device
Characteristic
Server Client
» Peripheral devices » Central devices .
BLE service structure
provide services - 4 actions with a characteristic: Gevice
» provide characteristics Read -Write -Notify - Indicate 13



https://www.arduino.cc/en/uploads/Reference/ble-bulletin-board-model.png

POULPY'S ARCHITECTURE

Data fransmission

QUICK INTRODUCTION TO BLE

O General Atfribute Profile (GATT) layer

defines services Bluetooth
- Characteristics 4.0
+ enables read/write/nofify/indicate Ew B

O We can define our own services, or use standard services.

O 1 unique UUID per service and per characteristic

14
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Data fransmission

QUICK INTRODUCTION TO BLE

O General Advertising Profile (GAP) layer

Bluetooth
O Advertising packets contain 4.6
« device name EEneiy
« list of the services
« characteristics

service UUIDs
characteristic UUIDs

O Advertising packets have a limited size, only a single customized service
15
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Data fransmission

IMPLEMENTATION OF THE SERVICE

o Create our own service
o One value per characteristic

O The peripheral (server): the Genuino

O Central devices (clients): Raspberry Pi and the Poulpy application

o Data sent by the sensors: read, notify

0 Chemical measurements : read , write, notify

DATA

Water Level

Properties - read , notify
Temperature Celsius
Properties - read . notify
Turbidity analog value
Properties - read , notify

pH

Properties - read , write, notifv
Nitrite

Properties - read , write, notify
Nitrate

Properties  read , write, notify
Water hardness

Properties - read . write_ notifv

.
.
.
.
.
.
.
’
’
,
,
’
.
.

Structure of "DATA" service 16
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Data fransmission

GLO BAL ARCH |'|'EC'|'U RE ' Raspberry Pi architecture
O Advantages of the architecture
, T
 Low cost DATA ‘9 omt%”
» Software ETADATA MN /CSE http://127.0.0.1:8282
» Hardware {REST} API
—~
IPE
* Open source
» Big community {REST} API
» New functions \\ http://127.0.0.1:2000
« Scalable network ’ ‘G ILCE

« Easy to implement (DIY) *D} 17
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Data fransmission

MODULARITY & INTEROPERABILITY

m\\gl LCE

PROTOCOL MANAGER

Communicating
Technologies

PROTOCOL

DEVICE MANAGER

T@wave: KX
74 zigbee -
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Data fransmission

EASY-TO-USE

User Interface
http:127.0.0.1:8000

e [ omiven st 3000 e T3 emen

u ¥

{:5} Systéme & Device Manager
73 Grafana x

InfluxDB x

% NodeRed

Dashboard

Hitp API (REST)
http:127.0.0.1:2000

DeviceManager orvr management 471
[ e

[

SR reevices typeor

[ [rermmm——
o [P,

e [eS—

Device Device related ap

[ [P p—
T e

[ [——

ProtocolManager Protocol management AP
BEER vrotocors/tprotocontar
Jprotocsls/{protocoltd}

/protocols/devices

Jprotocols/discovery

Iprotocols/discovery

fpratocols/discovery

Protocol Protocol reiated ar1

Jwratocol/{pratocelTd) /cannection/ {deviceTd)

[ [ ——

[ [ ————

Do [y ———

T |

[Cor | —

[« e m—

m /Jpratocol/{pratocolTd} /connection/ {deviceTd}

Jprotocol f{pratocelid) [discovery

e e T,

Joratocol/ (protocelTd) / {deviceTd)

[ [ r———

Java examples
https://github.com/Agile-loT

Branch: master v

agile-core /. ./ examples /

cskiraly Merge branch 'master’ into separate-device-from-manager

[Z] ConnectDevice.java
[Z] ReadData.java

[ RegisterDevice.java
[&] SubscribeTemp.java

[£) SubscribeTempClient.java

19
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Data fransmission

MIDDLEWARE: OM2M

- OM2M

OM2M CSE Resource Tree
#5 Connecting things

http:/ /localhost:8282 /~/mn-cse/cin-903347330

— POULPY-MN
—acp_admin
— acpae-20026838
_ GATEWAY O Adva niages
- AQUARIUMS ° Open source
-ig“ﬂ’!“'"—; - Scalability
~ Aquarium_.
META o e + Easy-to-Use ( REST API)
- Info sateviay 10 . * Resource - orienfed
" ¢in_903347330 [> |
_ NbOf Aqualiums Location INSA gateway
- cin_553710149 [> R _—
- [n-name Number of aguariums 2 20

OM2M Resource Tree
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Data fransmission

MIDDLEWARE: OM2M

METADATA

- GATEWAY
~ AQUARIUMS
~ Aquarium_1
- META
Info
" cin_943410310
AvailablesSensors
" cin_781054850
~ DATA
~ Aquarium_2
- META
Info
L cin_743880543
AvailablesSensors
" cin_478830934
" DATA

n

Attribute
Temperature sensor
Turbidity sensor
Salinity sensor
Water level
pH sensor
Nitrite sensor
Nitrate sensor

Water hardness sensor

Attribute
GateWay ID

AguariumlD

1AICFF00

1A3CFF0

Value

true

false

false

krue

false

true

false

false

DATA

- GATEWAY

- AQUARIUMS
— Aquarium_1

- META
- DATA
~ Temperature

— Turbidity
~ WaterLevel

- PH

~ Salinity
— Nitrite

~ Nitrate

~ WaterHardness

OM2M representations of METADATA and DATA

_cin_703500101 [:>

" cin_85139689 E:>

tcin_59199619
cin_61374760

Attribute

AguariumlD

unit

wvalue

Attribute

Agquariuml D

value

Attribute

AguariumlD

unit

value

Value
Aguarium_1
Celsius
16.23

Value
Agquarium_1
DK

Value
Aguarium_1
mg /L

1.12

21
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Data publishing

OM2M LINKER

OM2M S’
Linker in the Ny
Raspberry Pi

O

O

O

1 MN per gateway

Addressed by the IPE that establishes a link with Agile loT

1 IN per user
Installed in a gateway

Serves as a link only between user gateways

23
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Data fransmission

OM2M SUBSCRIPTIONS

Subscriptions

o To each IN: to detect new MNs, which correspond to new gateways

o To the list of agquariums in an MN: to detect new aguariums

o To the data: to send it to Influx DB databases

24
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Data publishing

DASHBOARD r

Chronograd and InfluxDB communication

O 2 different dashboards
* For the user \

ot

Chronograf

Complete Interface for the InfluxData Platform

* For Banyuls’ laboratory

o o

O Advantages
* Unlimited access
« Open source
« Scalability

InfluxDB

Purpose Built Time Series Database

A

O InfluxDB linked to OM2M via subscriptions

O Chronograf periodically checks an InfluxDB database

Clustered

-

25
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Data publishing

DASHBOARD

o+ AddCell , Rename @ Template Variables ") Every 15 seconds ¥

Niveau deau (Oou 1) pH de leau (entre 0 ot 14) Turbidité de lNeau Dureté de leau

Nitrate de leau Tompérature (Celsius)




POULPY'S ARCHITECTURE

User management



POULPY'S ARCHITECTURE

User management

WEBSITE Poulpy Website

Poulpy Accuell 808 FaC

Functions

o User Guide: for
installation and use

o BOM

Bienvenue sur le site de Poulpy
o Download the code
Trouvez toutes les informations dont vous avez besoin pour vous équiper d'un module Poulpy !

Retrouver la liste des matériaux pour construire votre propre module Poulpy (Bill Of Materials)
Télécharger le code et les mises 3 jour du systéme Poulpy
Lisez la Foire Aux Questions pour tout savoir sur Poulpy

Accés au dashboard
Pour accéder su dashboard de votre Poulpy, sur un ordinateur connectd au méme résesu que Poulpy accéder & Ppi8008
Créez votre compte !

Cliquez sur Inscription pour créer votre compte Poulpy |
Avec ce Comple YOus pourrez retrouver toutes les informations de vos aquariums, et accéder au Dashboard !

o Account creation

28
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User management

WEBSITE

Technologies HTML Cs5

O Html and CSS (Bootstrap) E E

O PHP with MySQL database

Bootstrap

O Developed with WAMP and Brackets

O Deployed with LAMP on the Virtual Machine

29
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User management

USERBASE MANAGEMENT
id o 1 username password nom prenom mail etablissement nombreAquarium
1 Leeroy Jenkins $2y$10SFOEcDzs2XhSwipMEpxvqUul1kbNcsthZUxYTjRpINwS...  Jenkins Leeroy |j@insa.fr INSA toulouse 1
2 Pog Champ $2y$10S0ZBItZO60BIkHoaAgs YDPutrViLXyfi8pYITPEajluO.. Tessier Killian k t@oui fr ISIS Castres 3
3 Le grand monarque $2y$105RcoaZcKCSwyvGkPoMLObKZu/vz8RFKKgykxpBIIJ/MW3P. . Duriff Sylvain  homme vert@oui fr Alderan 50
4 UgandaWarrior $2y$105tmulmYLZhi3ZvXx712QaPezFLROcYApqCVTGhCKJKDF . Knuckles Ugandan k u@dewae fr DE WAE 2
5 vissansT $2y$108r37NuBI71SJQVaTVBXGO05. IKiXi4FmozV0OfCX8094Zf .. poveda vissansT vp@insafr INSA toulouse 3

The user has to submit: Very simple User Database :

O Full name O School O Only one table

O E-mail address O Number of agquariums O Password Encryption 30



IMPROVEMENTS



Autonomous system
» Auto-run scripts
» Use Agile loT

Security
» Manager authentication on Influx DB

Expanded functionalities
» Website: create a Forum
» BLE: improve it to support other sensors

Design
» Completely waterproof water turbidity sensor
» 3D model

32
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THANK YOU FOR YOUR ATTENTION

Do you have any questions?



