
Preface

About This Book
Internet of Things (IOT) refers to physical and virtual objects that have unique identities
and are connected to the internet to provide intelligent applications that make energy,
logistics, industrial control, retail, agriculture and many other domains “smarter”. Internet of
Things is a new revolution of the Internet that is rapidly gathering momentum driven by the
advancements in sensor networks, mobile devices, wireless communications, networking and
cloud technologies. Experts forecast that by the year 2050 there will be a total of 50 billion
devices/things connected to the internet.

This book is written as a textbook on Internet of Things for educational programs
at colleges and universities, and also for IoT vendors and service providers who may be
interested in offering a broader perspective of Internet of Things to accompany their own
customer and developer training programs. The typical reader is expected to have completed a
couple of courses in programming using traditional high-level languages at the college-level,
and is either a senior or a beginning graduate student in one of the science, technology,
engineering or mathematics (STEM) fields.

Like our companion book on Cloud Computing, we have tried to write a comprehensive
book that transfers knowledge through an immersive "hands on" approach, where the reader is
provided the necessary guidance and knowledge to develop working code for real-world IoT
applications. Concurrent development of practical applications that accompanies traditional
instructional material within the book further enhances the learning process, in our opinion.
Please also check out the accompanying website for this book that contains additional support
for instruction and learning.

The book is organized into 3 main parts, comprising of a total of 11 chapters. Part I covers
the building blocks of Internet of Things (IoTs) and their characteristics. A taxonomy of IoT
systems is proposed comprising of various IoT levels with increasing levels of complexity.
Domain specific Internet of Things and their real-world applications are described. A generic
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design methodology for IoT is proposed. An IoT system management approach using
NETCONF-YANG is described.

Part II introduces the reader to the programming aspects of Internet of Things with a view
towards rapid prototyping of complex IoT applications. We chose Python as the primary
programming language for this book, and an introduction to Python is also included within
the text to bring readers to a common level of expertise. Other languages, besides Python,
may also be easily used within the methodology outlined in this book. We describe packages,
frameworks and cloud services including the WAMP-AutoBahn, Xively cloud and Amazon
Web Services which can be used for developing IoT systems. We chose the Raspberry
Pi device for the examples in this book. Raspberry Pi supports Python and allows rapid
prototyping of practical IoT applications. Reference architectures for different levels of IoT
applications are examined in detail. Case studies with complete source code for various IoT
domains including home automation, smart environment, smart cities, logistics, retail, smart
energy, smart agriculture, industrial control and smart health, are described.

Part III introduces the reader to advanced topics on IoT including IoT data analytics and
Tools for IoT. Case studies on collecting and analyzing data generated by Internet of Things
in the cloud are described.

Through generous use of hundreds of figures and tested code samples, we have attempted
to provide a rigorous "no hype" guide to Internet of Things. It is expected that diligent readers
of this book can use these exercises to develop their own IoT applications. We adopted an
informal approach to describing well-known concepts primarily because these topics are
covered well in existing textbooks, and our focus instead is on getting the reader firmly on
track to developing robust IoT applications as opposed to more theory.

While we frequently refer to offerings from commercial vendors, such as Xively, Amazon,
Google and Microsoft, this book is not an endorsement of their products or services, nor is any
portion of our work supported financially (or otherwise) by these vendors. A ll trademarks
and products belong to their respective owners and the underlying principles and approaches,
we believe, are applicable to other vendors as well. The opinions in this book are those of the
authors alone.

Chapter-1: Introduction to Internet of Things

Provides an overview of Internet of Things, building blocks of IoT, IoT enabling technologies,
characteristics of IoT systems and IoT levels.

Chapter-2: Domain Specific IoTs

Describes the characteristics and applications of domain-specific IoTs including home
automation, smart environment, smart cities, logistics, retail, smart energy, smart agriculture,
industrial control and smart health.

Chapter-3: IoT and M2M

Describes the differences and similarities between and IoT and M2M and applications of
SDN and NFV in IoT.
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Chapter-4: IoT System Management with NETCONF-YANG
Describes NETCONF protocol, YANG data modeling language, and an approach for IoT
system management using Netopeer tools.

Chapter-5: IoT Platforms Design Methodology
Describes a generic design methodology for Internet of Things.

Chapter-6: IoT Systems - Logical Design using Python
Provides an introduction to Python, installing Python, Python data types & data structures,
control flow, functions, modules, packages, file input/output, data/time operations and classes.

Chapter-7: IoT Physical Devices & Endpoints
Provides an introduction to Raspberry Pi device, programming Raspberry Pi with Python,
interfacing sensors and actuators with Raspberry Pi.

Chapter-8: IoT Physical Servers & Cloud Offerings
Provides an introduction to the use of cloud platforms and frameworks such as WAMP-AutoBahn,
Xively and AWS for developing IoT applications.

Chapter-9: Case Studies Illustrating IoT Design
Provides instruction on the design of several case studies based on Python and Raspberry Pi
including home automation, smart environment, smart cities, logistics, retail, smart energy,
smart agriculture, industrial control and smart health.

Chapter-10: Data Analytics for IoT
Describes approaches for collecting and analyzing data generated by IoT systems in the
cloud.

Chapter-11: Tools for IoT
Describes various tools for IoT including Chef, Puppet, NETCONF-YANG and IoT Code
Generator.

Book Website
For more information on the book, copyrighted source code of all examples in the book, lab
exercises, and instructor material, visit the book website: www.internet-of-things-book.com

Internet of Things - A Hands-On Approach


