Getting Started With Bluetooth Low Energy Tools And Techniques For Lowpower
Networking

Bluetooth Low Energy (BLE) is an exciting new technology that was introduced in 2010. It targets applications in the Internet of Things (loT)
space. With the recent release of Bluetooth 5 in late 2016 and Bluetooth mesh in mid-2017 (which builds on top of BLE), Bluetooth is now
more capable than ever of becoming the standard wireless protocol used in many 10T applications including: smart homes, smart cities,
medical devices, wearables, and sensor connectivity. Learning a new technology is always challenging and usually comes with a learning
curve. Some technologies are easier to learn than others. Unfortunately, Bluetooth Low Energy (BLE) can be one of those hard ones. The
lack of good resources including blogs, tutorials, and up-to-date books that help a beginner to learn BLE, makes the task even more difficult.
That is, in fact, the primary goal of this book: to provide you with a complete understanding of the basics and core concepts of BLE that you
can learn in a single weekend. Here's a tiny list of the benefits this book will help you achieve: Understand what Bluetooth Low Energy is and
how it compares to Bluetooth Classic. Become better informed about the use cases where BLE makes the most sense. Learn all about
Bluetooth 5 and the new features it brought us. Understand how two BLE devices discover and connect with each other. Understand how
BLE devices exchange and transfer data between each other. Fully grasp concepts such as Peripherals, Centrals, Advertising, Connections,
GATT, GAP, and many others. Learn about the newly released Bluetooth mesh standard. What readers are saying "l bought your BLE book
and | love it. | am an iOS developer and your material helped me understand some of the finer points of BLE" -Alex Carrizo, Senior iOS
Developer, iIOS SME at Mobile Apps Company Topics include: The basics of Bluetooth Low Energy & Bluetooth 5.0. The difference between
BLE and Bluetooth Classic (the one used for streaming audio and connecting headsets). The benefits and limitations of using BLE and which
use cases make the most sense for BLE. The difference between a BLE Central and a BLE Peripheral. All about GATT (Generic Attribute
Profile) and GAP (Generic Access Profile). How Bluetooth 5 achieves double the speed, four times the range, and eight times the advertising
capacity.- How BLE devices advertise and discover each other. How two BLE devices connect to each other. How BLE devices exchange
and transfer data between each other. Profiles, Services, and Characteristics. How secure BLE is, and how BLE devices secure the
communication channel between them. The different connection and advertising parameters and what each of them means. An introduction
to Bluetooth mesh. About the Author Mohammad Afaneh has been an embedded engineer for over 10 years. Since 2014, he has focused
solely on learning and developing Bluetooth Low Energy applications. He even spent days and weeks reading through the 2,800+ page
Bluetooth specification document looking for answers to questions he couldn't find answers to in other books and resources. He shares
everything he knows about development for BLE technology at his website www.novelbits.io, and via training classes around the world.

Get started with the extremely versatile and powerful Arduino Nano 33 BLE Sense, a smart device based on the nRF52840 from Nordic
semiconductors. This book introduces you to developing with the device. You'll learn how to access Arduino I/O such as analog and digital
I/O, serial communication, SPI and 12C. The book also covers how to access sensor devices on Arduino Nano 33 BLE Sense, how to interact
with other external devices over BLE, and build embedded Atrtificial Intelligence applications. Arduino Nano 33 BLE Sense consists of multiple
built-in sensors such as 9-axis inertial, humidity, temperature, barometric, microphone, gesture, proximity, light color and light intensity
sensors. With this book, you'll see how this board supports the Bluetooth Low Energy (BLE) network, enabling interactions with other devices
over the network. What You'll Learn Prepare and set up Arduino Nano 33 BLE Sense board Operate Arduino Nano 33 BLE Sense board
hardware and software Develop programs to access Arduino Nano 33 BLE Sense board I/O Build IoT programs with Arduino Nano 33 BLE
Sense board Who This Book Is For Makers, developers, students, and professionals at any level interested in developing with the Arduino
Nano 33 BLE Sense board.

Create your own electronic devices with the popular 1010 ("yoyo") board, and control them with your Android phone or tablet. With this
concise guide, you'll get started by building four example projects—after that, the possibilities for making your own fun and creative
accessories with Android and 1010 are endless. To build Android/IOIO devices, you write the program on your computer, transfer it to your
Android, and then communicate with the 1010 via a USB or Bluetooth connection. The 1010 board translates the program into action. This
book provides the source code and step-by-step instructions you need to build the example projects. All you have to supply is the hardware.
Learn your way around the IOIO and discover how it interacts with your Android Build an intruder alarm that sends a text message when it
detects movement Make a temperature sensing device that logs readings on your Android Create a multicolor LED matrix that displays a
Space Invader animation Build an 1010-powered surveillance rover that you control with your Android Get the software and hardware
requirements for creating your own Android/IOIO accessories

Discover and implement a system of your choice using Bluetooth Low Energy. About This Book Learn the basics of Bluetooth Low Energy
with its exciting new protocol stack and security. Build customized Bluetooth Low Energy projects that make your web or mobile apps smarter
in terms of networking and communications. Using Android, iOS, and the Web, acquire key skills to harness the power of Bluetooth Low
Energy in your loT applications. Who This Book Is For The book is for developers and enthusiasts who are passionate about learning
Bluetooth Low Energy technologies and want to add new features and services to their new or existing products. They should be familiar with
programming languages such as Swift, Java, and JavaScript. Knowledge of debugging skills would be an advantage. What You Will Learn
Bluetooth Low Energy in theory. Bluetooth Low Energy Hardware and Software Development Kits. Implement Bluetooth low energy
communication (central and peripheral) using Android. Master BLE Beacons with examples implemented over Eddystone and iBeacons.
Implement indoor navigation using Estimote Beacons on iOS. Implement Internet gateways to control BLE devices on a Wi-Fi network.
Understand BLE security mechanisms with a special focus on Bluetooth pairing, bonding, and key exchange to cover encryption, privacy, and
user data integrity. Implement Bluetooth Mesh using CSRMesh Technology. In Detail Bluetooth Low Energy (BLE) is a Wireless Personal
Area network technology aimed at novel applications for smart devices. High-tech BLE profiles and services are being increasingly used by
application developers and hardware enthusiasts to allow devices to interact with the surrounding world. This book will focus on a technical
introduction to BLE and how it is reshaping small-distance communication. We will start with 10T, where many technologies such as BLE,
Zigbee, and IEEE 802.15.4 Mesh will be introduced. The book will present BLE from an engineering perspective, from which the protocol
stack, architecture, and layers are discussed. You will learn to implement customized projects for Peripheral/Central communication, BLE
Beacons, indoor navigation using triangulation, and the Internet gateway for Bluetooth Low Energy Personal Network, all using various code
samples and APIs on Android, iOS, and the Web. Finally, the book will conclude with a glimpse into future technologies destined to be
prominent in years to come. Style and approach The book is a practical tutorial that will help you understand the background and
technicalities of BLE and offers a friendly environment to build and create robust BLE projects. This hands-on approach will give you a clear
vision of Bluetooth Low Energy and how it can be used in I0T.

The definitive guide to hacking the world of the Internet of Things (IoT) -- Internet connected devices such as medical devices, home
assistants, smart home appliances and more. Drawing from the real-life exploits of five highly regarded IoT security researchers, Practical IoT
Hacking teaches you how to test 10T systems, devices, and protocols to mitigate risk. The book begins by walking you through common
threats and a threat modeling framework. You'll develop a security testing methodology, discover the art of passive reconnaissance, and
assess security on all layers of an 10T system. Next, you'll perform VLAN hopping, crack MQTT authentication, abuse UPnP, develop an
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against embedded 10T devices and RFID systems. You'll also learn how to: « Write a DICOM service scanner as an NSE module « Hack a
microcontroller through the UART and SWD interfaces ¢ Reverse engineer firmware and analyze mobile companion apps ¢ Develop an NFC
fuzzer using Proxmark3 ¢ Hack a smart home by jamming wireless alarms, playing back IP camera feeds, and controlling a smart treadmill
The tools and devices you'll use are affordable and readily available, so you can easily practice what you learn. Whether you're a security
researcher, IT team member, or hacking hobbyist, you'll find Practical IoT Hacking indispensable in your efforts to hack all the things
REQUIREMENTS: Basic knowledge of Linux command line, TCP/IP, and programming

According to IHS Markit, the number of IoT (Internet of Things) devices will grow to 30.7 billion in 2020, and to 75.4 billion by 2025! IDC
Forecasts Worldwide spending on the 10T to reach $772 Billion in 2018! Whether it is connected automobiles, fitness watches, smart coffee
machines, smart locks or even medical equipment such as insulin pumps, 10T is becoming all-pervasive. In the future, there will hardly be any
aspect of our lives that 10T will not touch one way or the other. Bluetooth Low Energy (BLE) is one of the popular radio protocols used by
many loT devices. As the footprint of IoT devices has increased, so have the attacks on these devices by cyber criminals. Given our
increasing dependency on loT and the increasing number of cyber attacks on these devices, it's intuitive that their security will have a huge
implication on safety and security of the digital society that we are a part of! If you wish to acquire hands-on (BLE) IoT penetration testing and
securing skills and be a white hat cyber security superstar, this book is for you!

"Discover the most powerful, low-cost creative development platform available"--Back cover.

Learn everything you need to know to master your GoPro MAX 360 camera in this guide book from the #1 AMAZON BEST SELLING
AUTHOR on how to use GoPro cameras. Written specifically for GoPro Max, this is the perfect guide book for anyone who wants to learn
how to use the GoPro Max camera to capture unique 360 and traditional videos and photos. Packed with color images, this book provides
clear, step-by-step lessons to get you out there using your GoPro MAX camera to document your life and your adventures. This book covers
everything you need to know about using your GoPro MAX camera. The book teaches you: *how to operate your GoPro Max camera; *how
to choose settings for full 360 spherical video; *how you can tap into the most powerful, often overlooked settings for traditional video; *tips for
the best GoPro mounts to use with GoPro Max; *vital 360 photography/cinematography knowledge; *simple photo, video and time lapse
editing techniques for 360 and traditional output and *the many ways to share your edited videos and photos. Through the SEVEN STEPS
laid out in this book, you will understand your camera and learn how to use mostly FREE software to finally do something with your results.
This book is perfect for beginners, but also provides in depth knowledge that will be useful for intermediate camera users. Written specifically
for the GoPro MAX camera.

With Bluetooth Low Energy (BLE), smart devices are about to become even smarter. This practical guide demonstrates how this
exciting wireless technology helps developers build mobile apps that share data with external hardware, and how hardware
engineers can gain easy and reliable access to mobile operating systems. This book provides a solid, high-level overview of how
devices use BLE to communicate with each other. You'll learn useful low-cost tools for developing and testing BLE-enabled
mobile apps and embedded firmware and get examples using various development platforms—including iOS and Android for app
developers and embedded platforms for product designers and hardware engineers. Understand how data is organized and
transferred by BLE devices Explore BLE’s concepts, key limitations, and network topology Dig into the protocol stack to grasp
how and why BLE operates Learn how BLE devices discover each other and establish secure connections Set up the tools and
infrastructure for BLE application development Get examples for connecting BLE to iPhones, iPads, Android devices, and sensors
Develop code for a simple device that transmits heart rate data to a mobile device

This book provides an introduction to Bluetooth programming, with a specific focus on developing real code. The authors discuss
the major concepts and techniques involved in Bluetooth programming, with special emphasis on how they relate to other
networking technologies. They provide specific descriptions and examples for creating applications in a number of programming
languages and environments including Python, C, Java, GNU/Linux, Windows XP, Symbian Series 60, and Mac OS X. No
previous experience with Bluetooth is assumed, and the material is suitable for anyone with some programming background. The
authors place special emphasis on the essential concepts and techniques of Bluetooth programming, starting simply and allowing
the reader to quickly master the basic concepts before addressing advanced features.

This book constitutes the proceedings of the 7th International Conference on Future Data and Security Engineering, FDSE 2020,
which was supposed to be held in Quy Nhon, Vietnam, in November 2020, but the conference was held virtually due to the
COVID-19 pandemic. The 24 full papers (of 53 accepted full papers) presented together with 2 invited keynotes were carefully
reviewed and selected from 161 submissions. The other 29 accepted full and 8 short papers are included in CCIS 1306. The
selected papers are organized into the following topical headings: security issues in big data; big data analytics and distributed
systems; advances in big data query processing and optimization; blockchain and applications; industry 4.0 and smart city: data
analytics and security; advanced studies in machine learning for security; and emerging data management systems and
applications.

Arduino's ubiquity and simplicity has led to a gigantic surge in the use of microcontrollers to build programmable electronics
project. Despite the low cost of Arduino, you're still committing about $30 worth of hardware every time you build a project that has
an Arduino inside. This is where Adafruit's Trinket comes in. Arduino-compatible, one-third the price, and low-power, the Trinket
lets you make inexpensive and powerful programmable electronic projects. Written by one of the authors of Adafruit's Trinket
documentation, Getting Started with Trinket gets you up and running quickly with this board, and gives you some great projects to
inspire your own creations.

Easy to understand and fun to read, this updated edition of Introducing Python is ideal for beginning programmers as well as those
new to the language. Author Bill Lubanovic takes you from the basics to more involved and varied topics, mixing tutorials with
cookbook-style code recipes to explain concepts in Python 3. End-of-chapter exercises help you practice what you've learned.
You'll gain a strong foundation in the language, including best practices for testing, debugging, code reuse, and other
development tips. This book also shows you how to use Python for applications in business, science, and the arts, using various
Python tools and open source packages.

Build clever, collaborative, and powerful automation systems with the Raspberry Pi and Python. Key Features Create your own Pi-
Rover or Pi-Hexipod robots Develop practical applications in Python using Raspberry Pi Build your own Jarvis, a highly advanced
computerized Al Book Description This Learning Path takes you on a journey in the world of robotics and teaches you all that you
can achieve with Raspberry Pi and Python. It teaches you to harness the power of Python with the Raspberry Pi 3 and the
Raspberry Pi zero to build superlative automation systems that can transform your business. You will learn to create text
classifiers, predict sentiment in words, and develop applications with the Tkinter library. Things will get more interesting when you
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controlled using the Raspberry Pi. With such diverse robotics projects, you'll grasp the basics of robotics and its functions, and
understand the integration of robotics with the IoT environment. By the end of this Learning Path, you will have covered everything
from configuring a robotic controller, to creating a self-driven robotic vehicle using Python. Raspberry Pi 3 Cookbook for Python
Programmers - Third Edition by Tim Cox, Dr. Steven Lawrence Fernandes Python Programming with Raspberry Pi by Sai
Yamanoor, Srihari Yamanoor Python Robotics Projects by Prof. Diwakar Vaish What you will learn Build text classifiers and predict
sentiment in words with the Tkinter library Develop human face detection and recognition systems Create a neural network module
for optical character recognition Build a mobile robot using the Raspberry Pi as a controller Understand how to interface sensors,
actuators, and LED displays work Apply machine learning techniques to your models Interface your robots with Bluetooth Who this
book is for This Learning Path is specially designed for Python developers who want to take their skills to the next level by creating
robots that can enhance people’s lives. Familiarity with Python and electronics will aid understanding the concepts in this Learning
Path.

This book is a practical guide to programming Bluetooth Low Energy for Android phones and Tablets In this book, you will learn
the basics of how to program an Android device to communicate with any Central or Peripheral device over Bluetooth Low Energy.
Each chapter of the book builds on the previous one, culminating in three projects: - A Beacon and Scanner - An Echo Server and
Client - A Remote Controlled Device Through the course of the book you will learn important concepts that relate to: - How
Bluetooth Low Energy works - How data is sent and received - Common paradigms for handling data Skill Level This book is
excellent for anyone who has basic or advanced knowledge of Java programming on Android.

With Bluetooth Low Energy (BLE), smart devices are about to become even smarter. This practical guide demonstrates how this
exciting wireless technology helps developers build mobile apps that share data with external hardware, and how hardware
engineers can gain easy and reliable access to mobile operating systems. This book provides a solid, high-level overview of how
devices use BLE to communicate with each other. You{u2019}ll learn useful low-cost tools for developing and testing BLE-enabled
mobile apps and embedded firmware and get examples using various development platforms{u2014}including iOS and Android for
app developers and embedded platforms for product designers and hardware engineers. Understand how data is organized and
transferred by BLE devices Explore BLE{u2019}s concepts, key limitations, and network topology Dig into the protocol stack to
grasp how and why BLE operates Learn how BLE devices discover each other and establish secure connections Set up the tools
and infrastructure for BLE application development Get examples for connecting BLE to iPhones, iPads, Android devices, and
sensors Develop code for a simple device that transmits heart rate data to a mobile device.

As the world continues to become more mobile and business is conducted in the blink of an eye, a new system is taking
communication one step further. Bluetooth technology unites computing with telecommunication. This innovative
breakthrough eliminates the need for cables by using short-range radio links. Equipped with features such as robustness,
low complexity, low power and low cost, this technology incorporates any digital device, including PDAs and printers, into
the Bluetooth system. Getting Started with Bluetooth teaches you concepts about Bluetooth specifications, devices, and
architecture, giving you the knowledge to gain a competitive edge!

If you want to learn how to build efficient user interfaces with React, this is your book. Authors Alex Banks and Eve
Porcello show you how to create Uls with this small JavaScript library that can deftly display data changes on large-scale,
data-driven websites without page reloads. Along the way, you'll learn how to work with functional programming and the
latest ECMAScript features. Developed by Facebook, and used by companies including Netflix, Walmart, and The New
York Times for large parts of their web interfaces, React is quickly growing in use. By learning how to build React
components with this hands-on guide, you'll fully understand how useful React can be in your organization. Learn key
functional programming concepts with JavaScript Peek under the hood to understand how React runs in the browser
Create application presentation layers by mounting and composing React components Use component trees to manage
data and reduce the time you spend debugging applications Explore React's component lifecycle and use it to load data
and improve Ul performance Use a routing solution for browser history, bookmarks, and other features of single-page
applications Learn how to structure React applications with servers in mind

Deep learning networks are getting smaller. Much smaller. The Google Assistant team can detect words with a model
just 14 kilobytes in size—small enough to run on a microcontroller. With this practical book you’ll enter the field of TinyML,
where deep learning and embedded systems combine to make astounding things possible with tiny devices. Pete
Warden and Daniel Situnayake explain how you can train models small enough to fit into any environment. Ideal for
software and hardware developers who want to build embedded systems using machine learning, this guide walks you
through creating a series of TinyML projects, step-by-step. No machine learning or microcontroller experience is
necessary. Build a speech recognizer, a camera that detects people, and a magic wand that responds to gestures Work
with Arduino and ultra-low-power microcontrollers Learn the essentials of ML and how to train your own models Train
models to understand audio, image, and accelerometer data Explore TensorFlow Lite for Microcontrollers, Google’s
toolkit for TinyML Debug applications and provide safeguards for privacy and security Optimize latency, energy usage,
and model and binary size

What can you do with the Raspberry Pi, a $35 computer the size of a credit card? All sorts of things! If you're learning
how to program, or looking to build new electronic projects, this hands-on guide will show you just how valuable this
flexible little platform can be. This book takes you step-by-step through many fun and educational possibilities. Take
advantage of several preloaded programming languages. Use the Raspberry Pi with Arduino. Create Internet-connected
projects. Play with multimedia. With Raspberry Pi, you can do all of this and more. Get acquainted with hardware
features on the Pi's board Learn enough Linux to move around the operating system Pick up the basics of Python and
Scratch—and start programming Draw graphics, play sounds, and handle mouse events with the Pygame framework Use
the Pi's input and output pins to do some hardware hacking Discover how Arduino and the Raspberry Pi complement
each other Integrate USB webcams and other peripherals into your projects Create your own Pi-based web server with
Python
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This book is a practical guide to programming Bluetooth Low Energy for Arduino 101. In this book, you will learn the
basics of how to program an Arduino 101 to communicate with any Central or Peripheral device over Bluetooth Low
Energy. Each chapter of the book builds on the previous one, culminating in three projects: - A Beacon and Scanner - An
Echo Server and Client - A Remote Controlled Device Through the course of the book you will learn important concepts
that relate to: - How Bluetooth Low Energy works - How data is sent and received - Common paradigms for handling data
This book is excellent for anyone who has basic or advanced knowledge of Arduino programming or C++.

Bluetooth Low Energy (LE) is one of the latest enhancement to Bluetooth technology and, as the name suggests, it is
aimed at ultra low power devices, such as heart rate monitors, thermometers, and laboratory sensors. Due to very low
power consumption, devices compliant with this standard can operate for months or even years on coin cell batteries
without the need for recharging. This cutting-edge book helps you understand the whats, whys, and hows of Bluetooth
LE. It includes a broad view of the technology, identifies the various building blocks and explains how they come
together. The book explains the architecture of Bluetooth LE stack and the functionality provided by each of the layers.
You find expert guidance in setting up your own system in a quick and efficient manner with inexpensive, easily available
hardware and just a couple of PCs running Linux. Additionally, this practical volume features exercises and sample
programs to help you get a first-hand feel for how the technology works.

Break through the hype and learn how to extract actionable intelligence from the flood of IoT data About This Book Make
better business decisions and acquire greater control of your 10T infrastructure Learn techniques to solve unique
problems associated with 0T and examine and analyze data from your 0T devices Uncover the business potential
generated by data from loT devices and bring down business costs Who This Book Is For This book targets developers,
loT professionals, and those in the field of data science who are trying to solve business problems through IoT devices
and would like to analyze 10T data. 0T enthusiasts, managers, and entrepreneurs who would like to make the most of
loT will find this equally useful. A prior knowledge of IoT would be helpful but is not necessary. Some prior programming
experience would be useful What You Will Learn Overcome the challenges 0T data brings to analytics Understand the
variety of transmission protocols for 10T along with their strengths and weaknesses Learn how data flows from the loT
device to the final data set Develop techniques to wring value from loT data Apply geospatial analytics to 0T data Use
machine learning as a predictive method on 10T data Implement best strategies to get the most from IoT analytics Master
the economics of 0T analytics in order to optimize business value In Detail We start with the perplexing task of extracting
value from huge amounts of barely intelligible data. The data takes a convoluted route just to be on the servers for
analysis, but insights can emerge through visualization and statistical modeling techniques. You will learn to extract value
from 10T big data using multiple analytic techniques. Next we review how IoT devices generate data and how the
information travels over networks. You'll get to know strategies to collect and store the data to optimize the potential for
analytics, and strategies to handle data quality concerns. Cloud resources are a great match for 0T analytics, so
Amazon Web Services, Microsoft Azure, and PTC ThingWorx are reviewed in detail next. Geospatial analytics is then
introduced as a way to leverage location information. Combining loT data with environmental data is also discussed as a
way to enhance predictive capability. We'll also review the economics of 0T analytics and you'll discover ways to
optimize business value. By the end of the book, you'll know how to handle scale for both data storage and analytics,
how Apache Spark can be leveraged to handle scalability, and how R and Python can be used for analytic modeling.
Style and approach This book follows a step-by-step, practical approach to combine the power of analytics and lIoT and
help you get results quickly

This book introduces readers to building wearable electronics projects using Adafruit's tiny FLORA board: at 4.4 grams,
and only 1.75 inches in diameter, and featuring Arduino compatibility, it's the most beginner-friendly way to create
wearable projects. This book shows you how to plan your wearable circuits, sew with electronics, and write programs that
run on the FLORA to control the electronics. The FLORA family includes an assortment of sensors, as well as RGB LEDs
that let you add lighting to your wearable projects.

The micro:bit, a tiny computer being distributed by the BBC to students all over the UK, is now available for anyone to
purchase and play with. Its small size and low power requirements make it an ideal project platform for hobbyists and
makers. You don't have to be limited by the web-based programming solutions, however: the hardware on the board is
deceptively powerful, and this book will teach you how to really harness the power of the micro:bit. You'll learn about
sensors, Bluetooth communications, and embedded operating systems, and along the way you'll develop an
understanding of the next big thing in computers: the Internet of Things.

This book is designed to help anyone who wants to learn Coral Dev Board. Various programs are provided. The following
is highlight topics in this book.

* Preparing Coral Dev Board Environment * Setting Up and Running * Connecting to a Network * Coral Dev Board
Programming * Accessing GPIO * Working with Tensorflow Lite on Edge TPU * Working with Bluetooth * MDT Shell for
Coral Dev

Use the power of BLE to create exciting loT applications About This Book Build hands-on IoT projects using Bluetooth
Low Energy and learn about Bluetooth 5 and its features. Build a health tracking system, and indoor navigation and
warehouse weather monitoring projects using smart devices. Build on a theoretical foundation and create a practice-
based understanding of Bluetooth Low Energy. Who This Book Is For If you're an application developer, a hardware
enthusiast, or just curious about the Internet of Things and how to convert it into hands-on projects, then this book is for
you. Having some knowledge of writing mobile applications will be advantageous. What You Will Learn Learn about the

architecture and 1oT uses of BLE, and in which domains it is being used the most Set up and learn about various
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development platforms (Android, iOS, Firebase, Raspberry Pi, Beacons, and GitHub) Create an Explorer App
(Android/iOS) to diagnose a Fitness Tracker Design a Beacon with the Raspberry Pi and write an app to detect the
Beacon Write a mobile app to periodically poll the BLE tracking sensor Compose an app to read data periodically from
temperature and humidity sensors Explore more applications of BLE with 0T Design projects for both Android and iOS
mobile platforms In Detail Bluetooth Low Energy, or Bluetooth Smart, is Wireless Personal Area networking aimed at
smart devices and loT applications. BLE has been increasingly adopted by application developers and IoT enthusiasts to
establish connections between smart devices. This book initially covers all the required aspects of BLE, before you start
working on 10T projects. In the initial stages of the book, you will learn about the basic aspects of Bluetooth Low
Energy—such as discovering devices, services, and characteristics—that will be helpful for advanced-level projects. This
book will guide you through building hands-on projects using BLE and IoT. These projects include tracking health data,
using a mobile App, and making this data available for health practitioners; Indoor navigation; creating beacons using the
Raspberry Pi; and warehouse weather Monitoring. This book also covers aspects of Bluetooth 5 (the latest release) and
its effect on each of these projects. By the end of this book, you will have hands-on experience of using Bluetooth Low
Energy to integrate with smart devices and IoT projects. Style and Approach A practical guide that will help you promote
yourself into an expert by building and exploring practical applications of Bluetooth Low Energy.

This book includes a selection of papers from the 2018 World Conference on Information Systems and Technologies
(WorldCIST'18), held in Naples, Italy on March27-29, 2018. WorldCIST is a global forum for researchers and practitioners
to present and discuss recent results and innovations, current trends, professional experiences and the challenges of
modern information systems and technologies research together with their technological development and applications.
The main topics covered are: A) Information and Knowledge Management; B) Organizational Models and Information
Systems; C) Software and Systems Modeling; D) Software Systems, Architectures, Applications and Tools; E)
Multimedia Systems and Applications; F) Computer Networks, Mobility and Pervasive Systems; G) Intelligent and
Decision Support Systems; H) Big Data Analytics and Applications; I) Human—Computer Interaction; J) Ethics,
Computers & Security; K) Health Informatics; L) Information Technologies in Education; M) Information Technologies in
Radiocommunications; N) Technologies for Biomedical Applications.

This book is a practical guide to programming Bluetooth Low Energy in iPhones and iPads. In this book, you will learn the
basics of how to program an iOS device to communicate with any Central or Peripheral device over Bluetooth Low
Energy. Each chapter of the book builds on the previous one, culminating in three projects: - A Beacon and Scanner - A
Echo Server and Client - A Remote Controlled Device Through the course of the book you will learn important concepts
that relate to: - How Bluetooth Low Energy works - How data is sent and received - Common paradigms for handling data
This book is excellent for anyone who has basic or advanced knowledge of iOS programming in SWIFT.

This book is where your adventures with Bluetooth LE begin. You'll start your journey by getting familiar with your
hardware options: Arduino, BLE modules, computers (including Raspberry Pi!), and mobile phones. From there, you'll
write code and wire circuits to connect off-the-shelf sensors, and even go all the way to writing your own Bluetooth
Services. Along the way you'll look at lightbulbs, locks, and Apple's iBeacon technology, as well as get an understanding
of Bluetooth security-- both how to beat other people's security, and how to make your hardware secure.

This document provides info. to organizations on the security capabilities of Bluetooth and provide recommendations to
organizations employing Bluetooth technologies on securing them effectively. It discusses Bluetooth technologies and
security capabilities in technical detail. This document assumes that the readers have at least some operating system,
wireless networking, and security knowledge. Because of the constantly changing nature of the wireless security industry
and the threats and vulnerabilities to the technologies, readers are strongly encouraged to take advantage of other
resources (including those listed in this document) for more current and detailed information. lllustrations.

'‘Bluetooth Tutorial: Design, Protocol and Specifications for BLE - Bluetooth Low Energy 4.0 and Bluetooth 5' starts from
the ground up for a new user and does a gradual progression into the technical details around Bluetooth technology. The
latest update adds information about Bluetooth 4.0 also known as Bluetooth Low Energy(BLE) and Bluetooth 5.0.
Introduction Bluetooth is the name given to a new technology standard using short-range radio links, intended to replace
the cables) connecting portable and/or fixed electronic devices. The standard defines a uniform structure for a wide range
of devices to communicate with each other, with minimal user effort. Bluetooth key features are robustness, low
complexity, low power and low cost. The technology also offers wireless access to LANs, PSTN, the mobile phone
network and the Internet for a host of home appliances and portable handheld interfaces. The immediate need for
Bluetooth came from the desire to connect peripherals and devices without cables. The available technology-IrDA OBEX
(Infrared Data Association Object Exchange Protocol) is based in infrared links that are limited to line of sight
connections. Bluetooth is further fueled by the demand for mobile and wireless access to LANSs, Internet over mobile and
other existing networks, where the backbone is wired but the interface is free to move. This not only makes the network
easier to use but also extends its reach. What is inside Overview on Wireless Technologies, Usage Scenarios and
related Taxonomy Bluetooth Architecture: Protocol Stack, Baseband, Link Manager Protocol, Logical Link Control and
Adaptation, Service Discovery, Cable Replacement, Telephony Bluetooth Adopted Protocols: PPP, TCP/UDP/IP, OBEX,
Content Formats, WAP Bluetooth Usage Models: File Transfer, Synchronization, Three-in-One Phone, Ultimate Headset
Bluetooth Specifications: Bluetooth 1.0 and 1.0B, Bluetooth 1.1, Bluetooth 1.2, Bluetooth 2.0 + EDR, Bluetooth 2.1 +
EDR, Bluetooth 3.0 + HS, Bluetooth 4.0 + LE (Bluetooth Low Energy), Bluetooth 4.1, Bluetooth 4.2, Bluetooth 5 Bluetooth
Connection Establishment, Bluetooth Security Zigbee: Architecture, Zigbee Device Types, Zigbee Network Model
Develop Internet of Things projects with Sketch to build your Arduino programs. This book is a quick reference guide to getting

started with Nano 33 10T, Arduino’s popular 10T board. You'll learn how to access the Arduino 1/0O, understand the WiFi and BLE
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networks, and optimize your board by connecting it to the Arduino 10T Cloud. Arduino Nano 33 10T is designed to build 10T
solutions with supported WiFi and BLE networks. This board can be easily extend through I/O pins, sensors and actuators.
Beginning Arduino Nano 33 IoT is the perfect solution for those interested in learning how to use the latest technology and project
samples through a practical and content-driven approach. What You'll Learn Prepare and set up Arduino Nano 33 IoT board
Operate Arduino Nano 33 IoT board hardware and software Develop programs to access Arduino Nano 33 |oT board I/O Build IoT
programs with Arduino Nano 33 IoT board Who This Book Is For Makers, developers, students, and professional of all levels.

This book introduces a new approach to embedded development, grounded in modern, industry-standard JavaScript. Using the
same language that powers web browsers and Node.js, the Moddable SDK empowers IoT developers to apply many of the same
tools and techniques used to build sophisticated websites and mobile apps. The Moddable SDK enables you to unlock the full
potential of inexpensive microcontrollers like the ESP32 and ESP8266. Coding for these microcontrollers in C or C++ with the ESP-
IDF and Arduino SDKs works for building basic products but doesn't scale to handle the increasingly complex 10T products that
customers expect. The Moddable SDK adds the lightweight XS JavaScript engine to those traditional environments, accelerating
development with JavaScript while keeping the performance benefits of a native SDK. Building user interfaces and communicating
over the network are two areas where JavaScript really shines. IoT Development for ESP32 and ESP8266 with JavaScript shows
you how to build responsive touch screen user interfaces using the Piu framework. You'll learn how easy it is to securely send and
receive JSON data over Wi-Fi with elegant JavaScript APIs for common |oT protocols, including HTTP/HTTPS, WebSocket,
MQTT, and mDNS. You'll also learn how to integrate common sensors and actuators, Bluetooth Low Energy (BLE), file systems,
and more into your projects, and you'll see firsthand how JavaScript makes it easier to combine these diverse technologies. If
you're an embedded C or C++ developer who has never worked in JavaScript, don't worry. This book includes an introduction to
the JavaScript language just for embedded developers experienced with C or C++. What You'll Learn Building, installing, and
debugging JavaScript projects on the ESP32 and ESP8266 Using modern JavaScript for all aspects of embedded development
with the Moddable SDK Developing I0T products with animated user interfaces, touch input, networking, BLE, sensors, actuators,
and more Who This Book Is For Professional embedded developers who want the speed, flexibility, and power of web
development in their embedded software work Makers who want a faster, easier way to build their hobby projects Web developers
working in JavaScript who want to extend their skills to hardware products

Learn To Easily Create Robotic, 10T, and Wearable Electronic Gadgets! Get up-and-running building cutting-edge Edison devices
with help from this DIY guide. Programming the Intel Edison: Getting Started with Processing and Python lays out the Edison’s
powerful features and teaches the basics of Internet-enabled embedded programming. Discover how to set up components,
connect your PC or Mac, build Python applications, and use USB, WiFi, and Bluetooth connections. Start-to-finish example
projects include a motor controller, home temperature system, robotic car, and wearable hospital alert sensor. Explore the
capabilities and features of the Edison Connect Sparkfun, Break-out, and Arduino boards Program your Edison through the
Arduino IDE Set up USB, GPIO, WiFi, and Bluetooth connections

The First Complete Guide to Bluetooth Low Energy: How It Works, What It Can Do, and How to Apply It A radical departure from
conventional Bluetooth technology, Bluetooth low energy (BLE) enables breakthrough wireless applications in industries ranging
from healthcare to transportation. Running on a coin-sized battery, BLE can operate reliably for years, connecting and extending
everything from personal area network devices to next-generation sensors. Now, one of the standard’s leading developers has
written the first comprehensive, accessible introduction to BLE for every system developer, designer, and engineer. Robin Heydon,
a member of the Bluetooth SIG Hall of Fame, has brought together essential information previously scattered through multiple
standards documents, sharing the context and expert insights needed to implement high-performance working systems. He first
reviews BLE’s design goals, explaining how they drove key architectural decisions, and introduces BLE’s innovative usage
models. Next, he thoroughly covers how the two main parts of BLE, the controller and host, work together, and then addresses key
issues from security and profiles through testing and qualification. This knowledge has enabled the creation of Bluetooth Smart
and Bluetooth Smart Ready devices. This guide is an indispensable companion to the official BLE standards documents and is for
every technical professional and decision-maker considering BLE, planning BLE products, or transforming plans into working
systems. Topics Include BLE device types, design goals, terminology, and core concepts Architecture: controller, host,
applications, and stack splits Usage models: presence detection, data broadcasting, connectionless models, and gateways
Physical Layer: modulation, frequency band, radio channels, power, tolerance, and range Direct Test Mode: transceiver testing,
hardware interfaces, and HCI Link Layer: state machine, packets, channels, broadcasting, encryption, and optimization HCI:
physical/logical interfaces, controller setup, and connection management L2CAP: channels and packet structure, and LE signaling
channels Attributes: grouping, services, characteristics, and protocols Security: pairing, bonding, and data signing Generic Access
Profiles: roles, modes, procedures, security modes, data advertising, and services Applications, devices, services, profiles, and
peripherals Testing/qualification: starting projects, selecting features, planning, testing, compliance, and more

This updated and expanded second edition of the Artech House bestseller, Inside Bluetooth Low Energy, presents the recent
developments within the Bluetooth Core Specifications 4.1 and 4.2. This new edition explores both Internet of Things (IoT) and
Bluetooth Low Energy (LE) in one single flow and demonstrates how this technology is very well suited for 0T implementations.
The book covers all the advances within the new specifications including Bluetooth LE enhanced power efficiency, faster
connections, and enhanced privacy and security. Developed for ultra-low power devices, such as heart rate monitors,
thermometers, and sensors, Bluetooth LE is one of the latest, most exciting enhancements to Bluetooth technology. This cutting-
edge book presents an easy-to-understand, broad-based explanation of Bluetooth LE, its building blocks and how they all come
together. Packed with examples and practical scenarios, the book helps readers rapidly gain a clear, solid understanding of
Bluetooth LE in order to work more effectively with its specification. This book explores the architecture of the Bluetooth LE stack
and functionality of its layers and includes a broad view of the technology, identifies the various building blocks, and explains how
they come together. Readers will also find discussions on Bluetooth basics, providing the background information needed to
master Bluetooth LE.
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