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ThingsBoard is a powerful open source IoT platform designed for device
management, data collection, processing and visualization. It supports multiple
communication protocols and is suitable for IoT projects of all sizes.

The following IOT Cloud Platform will introduce it in detail:

Platform Overview

ThingsBoard is a Java-based open source IoT platform designed for device
management, data collection, processing and visualization. The platform uses
industry-standard IoT protocols such as MQTT, CoAP and HTTP to achieve device
connectivity and supports both cloud and local deployment.

ThingsBoard IOT platform
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ThingsBoard combines scalability, fault tolerance and high performance to ensure
that data is not lost, making it an ideal choice for rapid development, management
and expansion of IoT projects.

Platform Architecture and Components

The ThingsBoard platform architecture is flexible and supports both microservice
architecture and Monolithic architecture. Its core components include data
collection end, communication channel, rule engine, service-side API and gateway.

1. Data Collection End:

Responsible for collecting data from IoT devices and supports multiple protocols
such as MQTT and HTTP.

2. Communication Channel:

Responsible for monitoring the data sent by the data acquisition end and passing it
to the rule engine for processing.

3. Rule Engine:

It is one of the core components of ThingsBoard, responsible for filtering data,
processing core business rules, and triggering corresponding actions. The rule engine
supports custom rule chains and rule nodes, allowing users to flexibly define data
processing processes.

4. Service-side API:

Provides a series of REST API interfaces, allowing users to access and manage
resources on the ThingsBoard platform programmatically.

5. Gateway:

As a bridge between IoT devices and the ThingsBoard platform, it is responsible for
forwarding device data to the platform and receiving control instructions issued by
the platform.

In addition, ThingsBoard also provides a rich plug-in architecture, allowing users to
expand the platform's functions according to their needs. These plug-ins can be used
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for data processing, device management, user interface, etc., making the platform
highly customizable.

Platform Functions

ThingsBoard IoT Platform Features

The ThingsBoard platform is powerful and covers all aspects of IoT projects. Here are
some of the main features:

1. Device Management:

Supports remote procedure call (RPC) to control devices, and builds workflows based
on device lifecycle events, REST API events, RPC requests, etc. Users can easily
manage devices through the web interface or API to achieve remote monitoring and
configuration.

2. Data Collection and Processing:

Supports multiple data sources and provides data input and output interfaces to
facilitate users to process and store data. The platform has real-time data processing
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and analysis capabilities, and can monitor, alarm and visualize the collected data in
real time.

3. Data Visualization:

Provides more than 30 ready-made configurable widgets (such as line graphs, digital
and analog meters, maps, etc.), and can create your own widgets using the built-in
editor. Users can intuitively understand device status and data trends through these
visualization tools.

4. Rule Engine and Automation:

The built-in rule engine can automate device operations, send alarm notifications,
and perform data conversion. Users can define complex business logic and
automation processes through custom rule chains and rule nodes.

5. Security:

Multi-level security measures ensure the security and privacy of user data. The
platform supports SSL/TLS encryption, authentication and authorization to protect
the security of data during transmission and storage.
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ThingsBoard IoT Development Board

Deployment and expansion

ThingsBoard supports multiple deployment methods to meet the needs and
scenarios of different users. Here are some of the main deployment methods:

1. Single-machine deployment:

Suitable for small-scale application scenarios and development and testing
environments. This method is simple and easy to use, but has limited scalability and
the risk of single point failure.

2. External database deployment:

The database runs on another server, which improves the flexibility and
maintainability of the system. However, deploying and managing two independent
servers may increase complexity.

3. Docker deployment:

Containerize the core microservices of ThingsBoard, build, start and connect these
microservice containers on the Docker host. This method facilitates rapid
deployment and upgrades, supports horizontal expansion and high availability.

4. Docker Swarm deployment:

Build a Swarm cluster on multiple Docker hosts to implement containerized
deployment and management of ThingsBoard microservices. This approach is
suitable for small to medium-sized production environments and provides higher
scalability and fault tolerance.

5. Kubernetes deployment:

Supports microservice architecture and can be expanded to millions of devices. This
deployment method is suitable for large-scale IoT applications, allowing horizontal
expansion to adapt to growing devices and data loads.
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In addition, ThingsBoard also provides a flexible extension mechanism that allows
users to customize and extend the platform's functionality according to their needs.
This includes developing custom plug-ins, integrating third-party services, etc.

Application scenarios and cases

ThingsBoard is widely used in various IoT scenarios, including smart energy, smart
buildings, smart agriculture, smart transportation, smart environmental protection,
industrial IoT, and smart homes.

ThingsBoard Platform for Industrial IoT

Here are some specific application cases:

1. Smart Energy:

Used to collect and analyze energy consumption data to help enterprises and
individuals achieve effective energy management and conservation. By real-time
monitoring of the operating status of energy facilities such as power grids, wind
power, solar power, and the supply and demand of energy, potential problems can
be discovered and solved in a timely manner to improve energy utilization efficiency.
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2. Smart Building:

By monitoring various indicators inside the building (such as temperature, humidity,
and light), intelligent building management can be achieved. This helps to improve
energy utilization efficiency and living comfort and reduce operating costs.

3. Smart Agriculture:

With ThingsBoard, data such as soil, weather, and crop growth conditions in
farmland can be monitored and analyzed in real time. This provides scientific
decision-making support for agricultural production, helps optimize the production
process, and improves yield and quality. At the same time, it also supports remote
monitoring and early warning functions, allowing farmers to respond to various
challenges in a timely manner.

4. Smart Transportation:

By collecting information such as vehicle location and speed, traffic management is
optimized and intelligent scheduling is achieved. This helps to ease traffic congestion
and improve road capacity.

5. Smart Environmental Protection:

Monitor environmental indicators such as air quality, water quality, and noise to
provide data support for environmental protection departments. This helps to detect
environmental problems in time and take corresponding measures to manage and
protect them.

6. Industrial Internet of Things:

Real-time monitoring and fault warning of production line equipment can be carried
out. This helps to improve production efficiency and equipment stability and reduce
maintenance costs.

7. Smart Home:

Connect smart devices in the home (such as door locks, lighting, and air conditioning,
etc.) to achieve intelligent home management. This helps to improve the quality of
life and improve home security and convenience.
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ThingsBoard IOT Platform Development Kit

Pros and Cons Analysis

Pros:

1. Open Source and Community Support: As an open source project, ThingsBoard has
active community support. Users can freely access the source code and customize
development to meet specific needs. Interactions between community members also
help solve technical problems and share best practices.

2. Easy to integrate device support: ThingsBoard supports a variety of hardware devices
and communication protocols (such as MQTT, CoAP, and HTTP), making it easy to
integrate with a variety of IoT devices.

3. Extensible plug-in architecture: Provides a flexible plug-in architecture that allows users
to extend the functionality of the platform according to their needs. This makes the
platform highly customizable and flexible.

4. Real-time data processing and analysis capabilities: With real-time data processing and
analysis capabilities, the collected data can be monitored, alarmed and visualized in real
time. This helps users to find problems in time and take corresponding measures to solve
them.

5. Flexible deployment methods: Supports both cloud deployment and local deployment,
allowing users to choose the most suitable deployment method according to their needs.
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At the same time, it also supports a variety of expansion mechanisms to meet the needs
of IoT projects of different scales and complexities.

Disadvantages:

1. Steep learning curve: Since ThingsBoard provides a wealth of functions and
configuration options, new users may need to spend some time to familiarize themselves
with the use of the platform. This increases the user's learning cost and difficulty of
getting started.

2. Incomplete documentation: Although the official documentation of ThingsBoard covers
most of the functions, it may not be complete in some details. This may make it difficult
for users to find solutions when they encounter some problems during use.

3. Limited community support: Although ThingsBoard has an active community, its
community size is still small compared to other mainstream IoT platforms. This means
that users may not receive timely responses and support when seeking help and
resources.

4. Varied plug-in quality: Since ThingsBoard's plug-ins are developed by community
members, the quality of plug-ins may vary. This may cause some plug-ins to have
problems during use or fail to meet user needs.

5. Limited performance optimization: When processing large amounts of data, the
platform may experience performance bottlenecks. Although ThingsBoard performs well
in terms of functionality, there is still room for improvement in performance
optimization.

Summary and Outlook

ThingsBoard is a powerful and flexible IoT platform suitable for IoT projects of all
sizes. Its open source nature, easy-to-integrate device support, scalable plug-in
architecture, and real-time data processing and analysis capabilities are all its
advantages. However, the steep learning curve, incomplete documentation, limited
community support, uneven plug-in quality, and limited performance optimization
are also worthy of attention.
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ThingsBoard IOT Embedded Development

Looking ahead, as IoT technology continues to develop and become more popular,
the ThingsBoard platform will continue to leverage its strengths to provide more
users with efficient, reliable, and secure IoT solutions.

At the same time, the platform will continue to improve and optimize its functions
and services to meet the growing needs and expectations of users.

About IoT Cloud Platform

IOT Cloud Platform (blog.iotcloudplatform.com) focuses on IoT design, IoT
programming, security IoT, industrial IoT, military IoT, best IoT projects, IoT modules,
embedded development, IoT circuit boards, IoT solutions, Raspberry Pi development
and design, Arduino programming, programming languages, RFID, lora devices, IoT
systems, sensors, smart homes, smart cities, new energy, semiconductors, smart
hardware, photovoltaic solar energy, lithium batteries, chips and other scientific and
technological knowledge.

FAQs

Here are some FAQs about ThingsBoard IoT platform:
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What is ThingsBoard?

ThingsBoard is an open source Internet of Things (IoT) platform for device
management, data collection, processing, and visualization.

What protocols does ThingsBoard support?

ThingBoard supports multiple IoT protocols such as MQTT, CoAP, HTTP, etc., which
can easily connect various types of devices.

What is the main programming language of ThingsBoard?

The main programming language of ThingsBoard project is Java, and technology
stacks such as JavaScript, HTML, CSS are also used. The main programming language
of ThingsBoard IoT Gateway is Python.

How to get started with ThingsBoard project?

Newbies can install Java Development Kit (JDK) 11 or higher, Maven 3.6.0 or higher,
use the recommended development environment such as IntelliJ IDEA, and then
clone the project locally to build and run.

How to connect devices to ThingsBoard platform?

Create a new device in ThingsBoard UI, get the device's access token, and then use
the MQTT client library on the device side to connect to ThingsBoard's MQTT server
using the obtained access token.

How does ThingsBoard process device data?

ThingsBoard provides a powerful rule engine to process device data. Users can
create rule chains in ThingsBoard UI and add rule nodes such as "Device Telemetry
Filter" or "Message Converter" to configure specific data processing requirements.

What deployment methods does ThingsBoard support?

ThingsBoard supports both cloud and local deployment methods, and users can
choose the appropriate deployment method according to their needs.

What are the core services of ThingsBoard?

ThingsBoard includes a set of core services, including device and credential
management, rule chain and rule node management, tenant (Tenants), customer
(Customers) management, etc.

How does ThingsBoard achieve data visualization?
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ThingsBoard provides more than 30 customizable widgets, allowing users to build
end-user customized dashboards for most IoT use cases. Users can use built-in or
custom widgets and flexible dashboards to visualize data.

What is the difference between ThingsBoard Community Edition and

Professional Edition?

ThingsBoard is divided into Community Edition and Professional Edition. The
Community Edition is open source and provides basic IoT platform functions; while
the Professional Edition is charged and provides more advanced features and
support services.

Does ThingsBoard support multi-tenancy?

Yes, ThingsBoard supports multi-tenant installation out of the box, allowing the
management of devices and data of multiple tenants on one platform.

What are the data storage methods of ThingsBoard?

ThingsBoard supports SQL, NoSQL and hybrid database options, and users can
choose where to store primary entities and where to store telemetry data.

How fault-tolerant is ThingsBoard?

ThingsBoard combines scalability, fault tolerance and high performance to ensure
that data is not lost. All ThingsBoard servers are identical, there is no master-slave or
hot standby, node failures are automatically detected, and failed nodes can be
replaced without downtime.

How does ThingsBoard support device management?

ThingsBoard provides the ability to register and manage devices, monitor client-side
and provision server-side device properties, and provides server-side applications
with APIs for sending RPC commands to devices and bidirectional communication
between devices and servers.

Does ThingsBoard support alarm management?

Yes, ThingsBoard provides the ability to create and manage alarms related to entities
(devices, assets, customers, etc.), monitor alarms in real time and propagate alarms
to related entity hierarchies.
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