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Chapter 1

Introduction

What is Edgex Foundary? In simple words, EdgeX Foundry connects to devices, sensors, actuators,
and other IoT objects in the real world. It is an open source, vendor-neutral, adaptable, and in-
teroperable software platform. Since it acts as a link between modern information technology (IT)
systems and actual items that are capable of sensing and acting in the real world, EdgeX can be
regarded as edge middleware. In order to reduce risk, accelerate time to market, and enable scale,
the EdgeX platform facilitates and encourages collaboration among the rapidly growing community
of IoT solution providers in an ecosystem of interconnected components. MQTT, REST are just a
few of the IoT device connectivity protocols that EdgeX provides. It permits for encryption, trans-
formation, �ltering, and formatting before delivering the data through multiple protocols, including
MQTT, to an external source. Data is typically not stored in the EdgeX Gateway itself for a long
time. EdgeX is made up of several services, some of which the user has the option to enable or
disable. For instance, it is possible to build rules that, when the conditions are met, automatically
perform a speci�c behaviour [7]. Figure 1.2 shows the general overview of the edgex middleware.

Figure 1.1: EdgeX gateway between the �things� and the IT-System [9]

1.1 EdgeX Foundry Service Layers

A set of open source micro services is called EdgeX Foundry. These micro services are separated into
2 underlying augmenting system services and 4 service layers.

EdgeX Foundry's 2 underlying System Services :

ˆ Security

ˆ System Management
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EdgeX Foundry's 4 Service Layers:

ˆ Device Services Layer

ˆ Core Services Layer

ˆ Supporting Services Layer

ˆ Application Services Layer

Figure 1.2: EdgeX platform architecture [8]

The Device Services Layer, actually interacts with IOT devices and sensors while also connects other
service layers.

The majority of an EdgeX instance's natural understanding of what "things" are connected, what
data is passing through them, and how EdgeX is set up is found in the core services.
Core layer has the following micro services:

ˆ Core data

ˆ Command

ˆ Metadata

ˆ Registry and Con�guration

The supporting servies are responsible for scrubbing in terms of Edgex means for data clean up,
logging and scheduling. Some of the services are:

ˆ Rules Engine
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ˆ Scheduling

ˆ Logging

ˆ Alerts and Noti�cations

The last layer is Application Services Layer, which is responsible for sending this data after scrubbing
to endpoint or cloud. Ex. Amazon Web Services (Amazon IoT Hub), Google Cloud (Google IoT
Core), Azure IoT Hub, IBM Watson IoT.
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Chapter 2

Installation

2.1 System Requirments

For Edgex Foundary(Used in this project):

ˆ Ubuntu 22.04

ˆ Internet Connection

ˆ Minimum 1GB Memory

ˆ 64bit CPU

ˆ Raspberry pi 3 Model B (For Sensor Data Generation)

2.2 Installation of Raspberry Pi OS

In this section, we discussed about how to install Raspberry Pi OS on an SD card with laptop or
PC. Below are the steps in order to successfully install Raspberry Pi OS on an SD card [11].

1. Download the Raspbian OS ISO fromhttps://www.raspberrypi.com/software/ o�cial
website

ˆ Use Raspbian Stretch with desktop and recommended software

2. Install a Raspberry Pi Imager that can create an image of your Raspberry Pi OS on your SD
card from https://www.raspberrypi.com/software/

3. Select operating system to be written on your SD card by clicking on the option �CHOOSE
OS�.

4. Click on "Settings" and add wi� "USERNAME" and "PASSWORD"

5. choose "STORAGE" option, select SD Card

6. Click on "WRITE".
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2.3 Installation Docker and docker-compose

Commands to install Docker and Docker Compose:

1. Update the system

ˆ sudoapt update

ˆ sudoapt upgrade-y

2. Install the Docker-CE

ˆ sudoapt install apt-transport-https ca-certi� catescurl software-properties-common -y

ˆ curl -fsSL https://download.docker.com/linux/ubuntu/gpg | sudoapt-key add -

ˆ sudoadd-apt-repository "deb [arch=amd64] https://download.docker.com/linux/ubuntu
focal stable"

ˆ sudoapt update

ˆ sudoapt install docker-ce -y

ˆ sudousermod -aG docker$USER

3. Now install docker-compose

ˆ sudoapt install docker-compose-y

2.4 Installation and Starting EdgeX Foundry

Commands to install Edgex Foundary:

1. Create directory with name edgex

ˆ mkdir edgex

ˆ cd edgex

2. Download the docker-compose.yml

ˆ wget https://raw.githubusercontent.com/edgexfoundry/developer-scripts /aster/releases
/geneva/compose-�les/docker -compose-geneva-redis.l

ˆ cp docker-compose-geneva-redis.yml docker-compose.yml

3. Pull the containers and list downloaded

ˆ docker-composepull

ˆ docker imagels

4. Start EdgeX Foundry

ˆ docker-composeup -d
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ˆ docker-composeps

5. Stop EdgeX Foundry

ˆ docker-composestop

ˆ docker-composedown -v
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Chapter 3

Graphical user interfaces

3.1 Raspberry Pi OS User Interface

Connect Raspberry Pi to laptop display. Follow the below step to install User Interface [3].

1. Turn on Your Raspberry Pi

ˆ Insert SD Card in Raspberry Pi. Turn it on.

2. Make connection with Raspberry Pi using SSH. Run below command in command prompt.

ˆ sshpi@[RaspberryPi's IP Address]

ˆ Default USERNAME and PASSWORD.

ˆ USERNAME: pi

ˆ PASSWORD: raspberry

3. Install VNC Server

ˆ sudoapt-get update

ˆ sudoapt install realvnc-vnc-serverrealvnc-vnc-viewer

4. Enable VNC Server.

ˆ sudoraspi-con�g

ˆ Select "Interfacing Options"

ˆ Navigate to �P3 VNC�

ˆ Click on "Yes"

5. Install a VNC Viewer.

ˆ Download VNC Viewer fromhttps://www.realvnc.com/en/connect/download/viewer/
o�cial website.

ˆ Start VNC Viewer.

6. Now, you can access Raspberry pi OS using IP address of Raspberry Pi in laptop. As shown
in �gure 3.1
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