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Dedicated to everyone who is taking their first steps in learning about voice computing. May
the force be with you.
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Preface

The advent of voice computing in recent years has caused a tectonic shift, with the result
being that interactive voice-based personal assistants no longer lurk in the shadows, and
Amazon Alexa, Siri, and Google Now have become common household names. Apart from
their traditional abodes of mobile devices, these assistants can also be found in the center of
our living and dining rooms in the form of Amazon Echo, Google Home, and Apple
HomePod devices.

This book focuses on harnessing the power of voice computing by studying Alexa, which is
the interactive voice-based personal assistant used in Amazon Echo. Over the course of this
book, we will embark on a journey to understand the internals of Alexa and how it works
under the hood, while creating five unique Alexa Skills, each of which will be designed to
address a specific purpose and a real-world use case.

I'hope you enjoy the journey!

Who this book is for

This book is aimed at everyone who is interested in learning about the underlying voice
computing technology on which Amazon Echo and Alexa are based, and also learning how
we can leverage that technology to create skills for Alexa oriented towards home
automation, the Internet of Things, and various other domains.

What this book covers

Chapter 1, What Is Alexa?, is an introductory chapter that does not require any coding
skills. We discuss how intelligent voice-activated personal assistants are evolving from just
being passively present in mobile phones to becoming a permanent fixture in common
households in the form of dedicated hardware devices.

Chapter 2, Hello World, Alexa!, will introduce the reader to the process of creating skills for
Alexa and will explain how to create a basic Hello World Alexa skill.

Chapter 3, Hands-Free Experience with Alexa, will introduce a new way of sending messages
using Alexa, that is, the hands-free way.



Preface

Chapter 4, Let’s Play Factly with Alexa, will create a game called Factly as an Alexa skill. We
will also add persistence to it using DynamoDB.

Chapter 5, Making Alexa Talk about CryptoCurrencies, will demonstrate how Alexa can
provide the latest cryptocurrency updates. The user will create an Alexa skill that can fetch
the current prices of the latest cryptocurrencies, such as Bitcoin and Ethereum.

Chapter 6, Home Automation with Alexa, will demonstrate how Alexa can integrate with
other IoT devices and create the foundation of a smart home. The user will create a Weather
Monitor Alexa skill that can inform the user about the climate (temperature/humidity/light)
in the home.

Chapter 7, Future of Voice-Based Personal Assistants, will talk about the future of the
intelligent voice-based personal assistants.

To get the most out of this book

The following are the prerequisites to get the most out of this book:

e Basic familiarity with a modern programming language such as JavaScript. All of
the code that we'll write for the Lambdas is based on Node.js.

¢ Free Tier Amazon AWS Developer account.

e Basic familiarity with code editors.

¢ Not mandatory, but recommended is an Amazon Alexa-enabled device, such as
an Amazon Echo.

e Over the course of this book, we will be making many configuration changes via
the Amazon Developer Portal. We recommend that you follow these steps as
described, so a good Internet connection is highly recommended.

Download the example code files

You can download the example code files for this book from your account at
www . packtpub. com. If you purchased this book elsewhere, you can visit
www . packtpub.com/support and register to have the files emailed directly to you.

[2]
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You can download the code files by following these steps:

Log in or register at www.packtpub.com.
Select the SUPPORT tab.
Click on Code Downloads & Errata.

Enter the name of the book in the Search box and follow the onscreen
instructions.

L e

Once the file is downloaded, please make sure that you unzip or extract the folder using the
latest version of:

e WinRAR/7-Zip for Windows
e Zipeg/iZip/UnRarX for Mac
e 7-Zip/PeaZip for Linux

The code bundle for the book is also hosted on GitHub
at https://github.com/PacktPublishing/Alexa-Skills-Projects. In case there's an
update to the code, it will be updated on the existing GitHub repository.

We also have other code bundles from our rich catalog of books and videos available
athttps://github.com/PacktPublishing/. Check them out!

Download the color images

We also provide a PDF file that has color images of the screenshots/diagrams used in this

book. You can download it here:
http://www.packtpub.com/sites/default/files/downloads/AlexaSkillsProjects_Color

Images.pdf.

Conventions used

There are a number of text conventions used throughout this book.

CodeInText: Indicates code words in text, database table names, folder names, filenames,
file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here is an
example: "On the console search bar, please search for Lambda, and click on it when it
appears in the list of auto-suggestions."

[3]
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A block of code is set as follows:

buildSpeechletResponse = (outputText, shouldEndSession) => {
return {
outputSpeech: {
type: "PlainText",
text: outputText

Fy
shouldEndSession: shouldEndSession

}

When we wish to draw your attention to a particular part of a code block, the relevant lines
or items are set in bold:

generateResponse = (speechletResponse) => {
return {
version: "1.0",

response: speechletResponse
}
}

Bold: Indicates a new term, an important word, or words that you see onscreen. For
example, words in menus or dialog boxes appear in the text like this. Here is an example:
"Select System info from the Administration panel.”

Warnings or important notes appear like this.

Tips and tricks appear like this.

Get in touch

Feedback from our readers is always welcome.

General feedback: Email feedback@packtpub.com and mention the book title in the
subject of your message. If you have questions about any aspect of this book, please email
us at questions@packtpub.comn.

[4]
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Errata: Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you have found a mistake in this book, we would be grateful if you would
report this to us. Please visit www.packtpub.com/submit-errata, selecting your book,
clicking on the Errata Submission Form link, and entering the details.

Piracy: If you come across any illegal copies of our works in any form on the Internet, we
would be grateful if you would provide us with the location address or website name.
Please contact us at copyright@packtpub.com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise in
and you are interested in either writing or contributing to a book, please visit
authors.packtpub.com.

Reviews

Please leave a review. Once you have read and used this book, why not leave a review on
the site that you purchased it from? Potential readers can then see and use your unbiased
opinion to make purchase decisions, we at Packt can understand what you think about our
products, and our authors can see your feedback on their book. Thank you!

For more information about Packt, please visit packtpub. com.

[5]
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What is Alexa?

"I definitely saw some power in voice. It's a very powerful form of storytelling.”
— Akilah Bolden-Monifa

For our human ancestors, as their brains evolved, so did their language, from signs and
sounds to a more sophisticated form of oral speech, which made them capable of having
complex conversations to form the social ties required for their survival. Unlike written
communication, oral speech leaves no traces of its own, hence it was hard for historians to
calculate an exact date for the origin of speech. However, using various methods, historians
have speculated that speech was developed 300,000 years ago, symbols 30,000 and writing
7,000 years ago. Ever since then, humans have been putting speech and voice to various
creative uses.

In this chapter, we shall explore one such use of our voice, the ability to command
interactive voice-based personal assistants to perform specific tasks at will. Also before that,
we will also understand what an intelligent voice-based personal assistant is, what needs it
fulfills, and what voice-based personal assistants are available (including Alexa) in the
current market by going through the following topics:

e The Need for Voice-Based Personal Assistants
e Applications of Voice-Based Personal Assistants
¢ A Comparison of Various Voice-Based Personal Assistants

So, let's move on to our first topic.
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The Need for Voice-Based Personal
Assistants

To understand the evolution of voice-based personal assistants, we will have to go back in
time and see some of the important events that led to their advent. One of these many
events was the evolution of computers. Although not directly related to the voice
revolution, the evolution of computers played a key role in the evolution of voice-based
personal assistants because it marked the invention of the internet, which is the backbone of
most voice-based personal assistants. The computer revolution also introduced critical
changes concerning hardware and integrated circuits, which we shall discuss next.

The computer revolution began in the 19th century when Charles Babbage invented the
first analytical engine, which earned him the nickname the Father of Computers. The 1950s
and 1960s were interesting times, which introduced some tremendous advances in the field
of computer science with a groundbreaking invention, integrated circuits. Integrated
circuits replaced diodes and vacuum tubes, which led to tremendous form factor changes in
existing computers, in turn leading to smaller, more compact sizes. It was also the time
when Gordon Moore introduced his famous observation that the number of transistors in
an integrated circuit doubles every two years; roughly speaking, we would be able to pack
more and more processing power into an integrated circuit while the size of the circuit
would shrink every two years. Moore's observation already foresaw the future of our
technology and hardware, and by following it we could have easily predicted at least one
thing, that we would be seeing our computers getting smaller, a lot smaller, and voila,
today nearly everyone has a small computer in his/her hands, their smartphone.

The late '60s and early '70s also saw the advent of the Advanced Research Projects Agency
Network (ARPANET), which eventually evolved to become the internet as we came

to know it in the '80s. All this sounds trivial at first, before you realize that all these were
the key factors that, had they not been invented, we would have never seen voice-based
personal assistants in action.

Prior to voice-based personal assistants, the traditional way of sending commands to a
computer system was either through the GUI using a mouse or through the terminal using
a keyboard. As the form factor of traditional computing systems reduced, the input
methods evolved too and initial handheld devices/mobile phones introduced a stylus in
addition to the traditional keyboard to leverage the touchscreen capabilities of the device:

[7]
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Figure 1.1: A smartphone with a stylus, captured in the year 2010

The evolution continued and the place of the stylus was taken by, as pointed out by Steve
Jobs,"the best pointing device in the world," our fingers.

Steve Jobs introduced touch on the iPhone by using the term "best
pointing device in the world" for a user's fingers in 2007 during the
MacWorld Conference in San Francisco. The highlights of this conference
are available on YouTube

at https://www.youtube.com/watch?v=P-a_R6ewrmM.

As the interface between computers and humans grew thinner, it was only natural that
voice was the next medium that could act as an input tool to computing devices, and hence
there has been the advent of voice-based personal assistants.

The idea of having voice as an input medium for computing devices was
not new; parallel to the computer revolution, there was also the voice
revolution, many important discoveries of which are shown in the

link: nttps://voicebot.ai/2017/07/14/timeline-voice-assistants—
short-history-voice-revolution/

[8]
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Of the many milestones of the voice revolution, almost every reader will be familiar with at
least a few of the latest ones, namely Siri, Google Now, Cortana, and Amazon's Alexa. The
most popular ones are Apple's Siri and Google's Google Now, which initially appeared
integrated with iOS and Android mobile devices, respectively.

Apple's Siri initially appeared as an app on Apple's App Store, but was later acquired by
Apple and became much more closely integrated with iOS devices. Siri uses a natural
language interface to listen to commands from the user and perform the necessary actions.
Also, with the coming of macOS Sierra, its capabilities were no longer limited to iOS
devices:

7 QK

= o) 57%(%) Mon00113 Q @ =

What can | help you with?

Figure 1.3: The capabilities of Siri also extend to desktops in addition to iPhones

Google closely followed in the footsteps of Apple and, shortly after the introduction of Siri
in 2011, introduced Google Now in 2012. Unlike Siri, Google Now was available natively
for Android and also as a separate app for iOS devices. Google Now seamlessly integrated
with other Android/Google features such as Gmail, Google Calendar, and the mighty
Google Search itself:
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... Hi, how can | help?

U

| /\ |

(

Figure 1.4: Google Now is available on iOS as part of a native app (Google and the Google logo are registered trademarks of Google Inc., used with permission.)

Closely behind Google was Microsoft with its own intelligent voice-based assistant,
Cortana, which it introduced in 2014 for desktop and mobile devices:

Figure 1.5: Microsoft's Cortana was initially introduced for Microsoft's mobile and desktop computing systems

[10]
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As time passed, it became evident that voice-based personal assistants were here to stay
and needed exclusive hardware and space of their own. This was something that Amazon
took the lead on with the introduction of its brand Amazon Echo, which was a device
family of smart speakers, specifically designed and developed by Amazon Inc. to enable its
users to use the services of an interactive voice-based personal assistant called Alexa (hence
the title of the chapter):

THE AMAZON ECHO FAMILY

Echo Dot Echo Echo Plus Echo Spot Echo Show

Figure 1.6: The Amazon Echo device family

The complete Echo family and their functionalities are described in the following table:

Device Use

Amazon Echo|Original flagship smart speaker.

Smaller and cheaper version of Echo without the amplified speaker, so the sound quality is

Echo Dot also inferior to Echo.
Echo Plus Latest version of Echo with Zigbee integration.

Alexa-enabled device with a large touchscreen so that a user's interaction with Alexa is not
Echo Show |. . .

just auditory but also visual.

Show+Dot=Spot. All the basic functionality of Show and Dot devices with the much lesser
Echo Spot

form factor.

Amazon Tap |Alexa-enabled Bluetooth speaker.

[11]
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The Echo family marked Amazon's second foray into the hardware domain, the first being
its introduction of the popular ebook reader, Kindle. Google also recognized the fact that
interactive voice assistants can do much more by specifically leveraging the smart home
concept and closely followed behind Amazon with its Google Home Smart Speaker, which
contained Google Assistant as Alexa's counterpart:

Cortana
(npr 2, 2014)

@ Voice \Wa

Figure 1.7: Launch timeline for various voice-based personal assistants (source: www.citiusminds.com)

Please note that the preceding diagram does not include Google Now, which was
introduced in 2012.

[12]
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We have discussed the evolution of voice-based interactive personal assistants and how
they developed from just another app on the user's smartphone to the user's smart home.

In the next section, we shall discuss some of the popular uses of voice-based interactive
personal assistants.

Applications of Voice-Based Personal
Assistants

We discussed the evolution of voice-based personal assistants in the previous section. In
this section, we shall extend that discussion to some of the popular uses of each of the
interactive voice-based personal assistants, irrespective of whether the assistant in question
is desktop, smartphone, or smart home-based. We shall begin with one of the earliest and
most well-known ones, Apple's Siri.

Siri
As indicated earlier, Siri started as a separate smartphone app in 2011 for iOS, which was

later on acquired by Apple. Initially, the capabilities of Siri were limited to smartphones
and simple functions such as:

e Looking up contacts

* Messaging (SMS)

¢ Fetching weather updates on user demand, plus other simple queries as
mentioned in the previous section

However, Apple's roadmap also extended the capabilities of Siri by closely integrating it
with third-party apps and, true to their promise, with the coming of iOS 10, Apple also
released SiriKit.

To know more about SiriKit, please visit https://developer.apple.com/

sirikit/.

[13]
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If the user has the following third-party apps installed, he/she can request a ride using Siri:

e Uber
o Lyft

If the user has the following third-party apps installed, he/she can set those to send a
message (and not just an SMS) using Siri:

e WhatsApp
e LinkedIn
e WeChat

e Slack

A user can also make VolIP calls using the following apps via Siri:

e Skype
e Viber

Please note that the preceding lists are not exhaustive. However, third-
party integrations were not the only thing on Apple's roadmap to extend
the capabilities of Siri. The launch of macOS Sierra also brought the
capabilities of Siri to the desktop. To know more about Siri's desktop
capabilities, please Visit https://support.apple.com/en-us/HT206993.

[14]
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Siri can also help a user to:

e Search files on his/her Mac
¢ Notify the user about their storage space
¢ Send requests to FaceTime with Contacts, and many others as shown here:

-97 ATET = 2:20 PM © 100% E=F -9T AT&T = 2:20 PM 9 100% 3
What can | help youiwith? What can I'help you with?

Call Brian % What movies are playing?

Launch Photos | Play Norah Jones

k

Tell Susan I'll be right there Remind me to call mom

Email Emily about the trip

Set up a meeting at 9 a
osxdaily.com

What's the weather for today?

Give me directions home What is Apple’s stock price?

Tweet with my location... Wake me up tomorrow at 7am

Post to Facebook... What'’s Emily’s address?

NN N NN

T
®
9
)

@) Did the Giants win?
e
v
f
m

Table for four in Palo Alto... Where's Brian?

=
=

Figure 1.8: List of things Siri can help with (non-exhaustive) (source: www.osxdaily.com)

With a fair idea about Siri's desktop and smartphone capabilities, let's now move on to
another popular voice assistant.
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Google Now
We are going to discuss the Android and Google Now next, which at the time of writing is
the biggest player in the smartphone market and also the home of Google Now, the voice

assistant introduced by Google for Android smartphones in 2012.

In early 2010, the smartphone market was dominated by many players. Over the years, this
has filtered down and only two major players remain in the market as depicted as follows:

SMARTPHONE MARKET SHARE BY 05 IN 2010 - 297M DEVICES SMARTPHONE MARKET SHARE BY OS IN 2016 - 1498M DEVICES

ax

Figure 1.9: Smartphone market share distribution comparison between the years 2010 and 2016 (Data sourced from Gartner)
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Google Now can do pretty much all that Siri can accomplish; however, it has better
integration with the web and web-based queries, since the web is Google's main forte. Some
of the things that a user can ask Google Now are:

Categories Commands

"What is [Schrodinger's cat]?"
"Who invented [the internet]?"
¢ "Post to Google+ [feeling great]"

General commands

"Set alarm for [& PM]"
Notes and reminders | * "Note to self: [I parked my car in section D]"

"What is the time zone of [Berlin]”
"Time at home"

Time and date * "Create a calendar event: [Dinner in restaurant] [Saturday at 8 PM]"

"Call [Daniel]"
"[Contact name]"

Communication "Send [email] to Daniel, [Subject Meeting], [Message: Wil be there in 5]"

"Weather"
"Is it going to rain [fomorrow/Friday]”

Weather + "How's the weather in [Boston] on [Wednesday] going to be?"

"Map of [Flagstaff]"
"Navigate to [Berlin] on car"

Maps and navigation "Show me the nearby [restaurant] on map”

Figure 1.10: Some of the things that Google Now can do (Data source: www.cnet.com)

Apart from Google Now, Google also has introduced Google Assistant, which is a more
evolved version of Google Now, given the fact that the user can hold full-length
conversations with Google Assistant, which is not possible with Google Now.

[17]
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It is very likely that Google Now will be phased out and Google Assistant will take its
place; however, Google Assistant is currently only available on Google Home, which is
Google's smart home speaker; the Android Pixel 2 smartphone; and for Android Wear:

Discover what the
Google Assistant is.

Learn more about how you can get
help from your Google Assistant.

ON YOUR PHONE ON YOUR SPEAKER ON YOUR WATCH ON YOUR LAPTOP
ON YOUR TV IN YOUR CAR ON YOUR SMART DISPLAY
Figure 1.11: Devices on which Google Assistant is available (Google and the Google logo are registered trademarks of Google Inc., used with permission.)
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Now, moving on from the smartphone market to the desktop market:

DESKTOP OPERATING SYSTEM MARKET SHARE 2017

OTHER MACOS X
LINUX 5% 5%

WINDOWS
B88%

Figure 1.12: Desktop market share as of January 2017 (Data source: www.windowscentral.com)

As shown in the preceding graph, as of January 2017, the desktop market had Windows,
Linux, and Mac OS X as major players, with Microsoft being the dominant force, which
brings us to our next personal assistant.

Cortana

With Microsoft's clear dominance of the desktop market, we cannot ignore Cortana, which
is Microsoft's answer to Siri and Google Assistant, but focused on desktop and Windows
Mobile:

[19]
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Reminder

e, time, or people re

Ask me anything

Figure 1.13: List of some things that Cortana can help with

Not just limited to Windows 10, Windows 10 Mobile, and Windows Phone 8.1, Cortana is
also available for:

¢ iOS (as a separate app)
¢ Android (as a separate app)
¢ Xbox One

¢ Invoke smart Bluetooth speaker by Harman Kardon
Some of the many things that Cortana can accomplish are:

e Web-based queries using Bing Search (for example, "Who is the President of the
United States?")

e Launch apps and turn on/off Wi-Fi/Bluetooth
¢ Ask about weather
¢ Manage appointments, reminders, and events

With that, we come to discuss the Star of this book.

[20]
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Alexa

Alexa, the whole center point of this chapter and the book, is the interactive voice-based
personal assistant by Amazon, originally introduced with its family of Echo devices. Alexa
as an assistant is oriented towards a smart home concept, hence most of its use comes from
Amazon Echo, a smart speaker designed and developed to be kept in the living room of the
user's home so that the user can ask it day-to-day queries about weather, food recipes, and
jokes, or play interactive trivia games, set alarms, shop for day-to-day items, and much
more. The following diagram shows some of the things that a user can ask Alexa:

i — ?
Will it rain today Set an alarm at 9 AM

Schedule a Skype call? How many teaspoons
make a tablespoon?

Play Music: Eminem
Wikipedia: Abraham
Add "Flight reservations" to Lincoln

my to-do list

Call mom at 4 AM

Figure 1.14: List of some things that Alexa can help with

The capabilities of Alexa can also be extended by installing third-party skills (similar to
Google Home's third-party apps). Each third-party skill is meant to serve a specific
purpose. For example, the Uber skill allows you to order a ride, the Domino's skill allows
you to order a pizza—all from the comfort of your home and through the magic of your
voice working together with Alexa.

[21]
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As of the time of writing this, there are more than 15,000 skills available for Alexa with
Uber and Lyft being the most used ones in the travel category, Pandora and Spotify for
music streaming, and multiple other skills being utilized in home automation.

A Comparison of Various Voice-Based
Personal Assistants

Due to our previous discussions, we already know that each market, whether it is desktop,
smartphones, or smart homes, has a steady supply of interactive voice-based personal
assistants. Almost every assistant can do whatever its counterparts can accomplish, but this
leads to the question, where do the actual differences lie? Is there something that Alexa can
do better than Google Assistant or vice versa?

This book is based on Alexa, which is a Smart-Home based personal assistant, so in this
section, we shall compare Alexa and Google Assistant to understand the finer differences
between the two:

Alexa Google Assistant
Uses the invocation phrase, "Alexa" Uses the invocation phrase, "OK, Google"

. . . Flagship hardware—Google Home, Pixel 2,
Flagship hardware—Amazon Echo device family |, - 4 ;go d }\)Near &
Responds slightly better to e- Responds slightly better to web-based
commerce/shopping-related queries, since that is |queries since Google's major forte is
Amazon's main forte web searching

Better contextual awareness, hence

Slightly inferior contextual awareness . .
conversations seem a little more natural

Capabilities of Google Assistant can be
extended by installing third-party apps;
however, it has fewer apps currently
available for it in the market than Alexa
has skills

Capabilities of Alexa can be extended by
installing third-party "skills"

A wider range of integration with smart home
devices such as smart lights, smart locks, smart
switches, and smart thermostats

Slightly narrower range of integration
with smart home devices

[22]
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In a nutshell, both Google and Alexa are very skilled voice-based assistants and accomplish
a lot for their users; however, since Google Assistant is fairly new to the market, its
integration and compatibility with third-party apps and hardware is still evolving, albeit at
a very rapid pace. However, even being the newer of the two, Google Home still

fares better in terms of web integration and contextual awareness.

It would be really interesting to see what the evolution of Al and Machine Learning brings
to the table in the coming era and how these assistants are able to leverage that.

Summary

In this chapter, we covered the evolution of interactive voice-based personal assistants and
the various factors involved in their move from a user's smartphone to their smart home.
We also saw the various interactive voice-based personal assistants in the smartphone,
desktop, and smart home markets, and the capabilities of each.

Our goal was to get the reader familiar with the history of interactive voice-based personal
assistants so that over the course of the book, we can direct our focus onto Alexa, the
interactive personal assistant bundled with Amazon Echo. The next chapter will enable the
reader to understand the anatomy of an Alexa Skill and to hands-on program an Amazon

Echo so that Alexa can learn to say one of the oldest phrases in computer programming,
"Hello, World."

[23]
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"The human voice is the organ of the soul.”
— Henry Wadsworth Longfellow

In the previous chapter, we discussed the evolution of various voice-based personal
assistants, discussed the capabilities of each of those, and finally compared two significant
smart home-based personal assistants, namely Alexa and Google Home.

In this chapter, we will focus on Alexa. We will first learn about Amazon Echo, the smart
speaker from Amazon, which enables a user to interact with Alexa and its various flavors.
Later on, we will move on to learn about the anatomy of Alexa and what goes into making
Alexa so interactive. We will do so by covering the following topics:

¢ An Introduction to Amazon Echo
¢ Anatomy of an Alexa Skill
e Building a Hello World Alexa Skill

We will start by introducing Amazon Echo, then move on to the finer details of Alexa and
Alexa Skills.

An Introduction to Amazon Echo

Often, the term Amazon Echo is used synonymously with Alexa. However, although both
are interrelated, they point to very different things—Amazon Echo is the actual smart
speaker (hardware), which is a gateway to Amazon's Alexa Skills service via an interactive
voice-based personal assistant.

Amazon Echo has a whole device family and hence comes in many flavors, all of which are
discussed in the following sections.
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Amazon Echo - First Generation

Amazon Echo was the original first generation flagship smart speaker from Amazon. It
requires a wireless internet connection to work as its voice capability (Alexa) is based on a
cloud computing service by Amazon:

Figure 2.1: A first generation Amazon Echo

The initial setup of Amazon Echo can be done via the Alexa mobile app, available for both
of the major mobile platforms (iOS and Android) and can also be done via the Alexa web
portal.

To enable it to reach users of varied economic capacities, Amazon has introduced Amazon
Echo Dot, which is a smaller and cheaper version of Amazon Echo:

Figure 2.2: A first generation Amazon Echo Dot
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Echo Dot serves the purpose of being a cheaper alternative with a smaller form as
compared to the original flagship smart speaker, Echo. To justify the higher cost of the
original Echo speaker, it does boast crisp sound and voice control when compared to Echo

Dot.

Now, moving on to the second generation of Amazon Echo family.

Amazon Echo - Second Generation

The second generation of the Amazon Echo family introduced newer Echo devices, such as
Echo Plus, Echo Show, and Echo Look. Our main focus in this chapter is on the speakers,
Amazon Echo and Amazon Echo Dot:

Figure 2.3: Amazon Echo 2, the second generation of the Amazon Echo speaker
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Although the second generation Amazon Echo has the same functionality as that of the first
generation version, it boasts a crisper sound quality, a smaller form (the second generation
Echo is almost two-thirds of the size of the first one), and of course, not forgetting, the
fabric skin.

The second generation of the Echo device family also gives Echo Dot an overhaul, as
depicted in the following diagram:

33"
I
Volume up 7
13"
Microphone Volymn Light Action
off button  down  Ring button
7-Microphone
Array
Micro-USB 3.5 mm Audio
Power output

Figure 2.4: Echo Dot second generation version
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The major change, as you will notice, is the introduction of two extra buttons for volume
control rather than the ring-based control on the older model. Also, the slots for the
microphone array have been slightly enlarged for better sound quality, bundled together
with a power indicator.

Over the course of this book, we will be mostly using Amazon Echo Dot to test the skills
that we create.

Please do not worry if you do not have access to an Amazon Echo device.
There are other ways to test skills, which do not involve buying the Echo
hardware devices. We will be introducing these over the course of this
book.

If you already have an Amazon Echo or if it is feasible for you to buy one to test the sample
skills that we will write (although, as indicated earlier, we have other ways to test skills),
then it involves a simple process to set it up, that is, to connect your Amazon Echo to the
internet and start issuing commands to Alexa as shown in the following diagram:

Simple to Set up and use

1. Plug in the 2. Connect to the 3. Just ask for
Amazon Internet with the music, weather,

Echo Dot Alexa App news and more

The Alexa App is available for Fire OS8, Android, i0S and deskfop browsers

Figure 2.5: Amazon Echo Dot Setup

Hopefully, by now, you should have a clear understanding of what Amazon Echo actually
is and of the clear distinction between Amazon Echo and Alexa. In the next section, we will
look under the hood of Amazon Echo and dissect an Alexa Skill.

Anatomy of an Alexa Skill

In this section, we will strive to understand what makes Alexa, the personal assistant
bundled with Amazon Echo, so smart. The sole reason that Alexa can follow and
understand a user's voice commands is because it has skills, and not just in a literal sense,
but also in an actual sense.

[28]
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An Alexa Skill is an actual piece of software code designed for a singular purpose; that is, to
make Alexa accomplish a certain task. The following are some examples:

e There is an Alexa Skill to order pizza from Domino's Pizza
e There is an Alexa Skill to summon Uber

e There is an Alexa Skill to order flowers

¢ There is an Alexa Skill to listen to your horoscope

The number of skills available for Alexa has been steadily growing since 2016. As of early
2018, there are over 30,000 third-party skills available for Alexa in the US alone:

g AMAZON'S ALEXA IS A FAST LEARNER
%
= 18000
L
B
o 15000
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=
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|
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wm
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w
£
z 3000
g 3000
£ 1000
2 135
3 I
g 012016 Q2 2016 03 2016 Q4 2016 Q12017 Q2 2017
=z
Saurce: Jumaan | prert

Figure 2.6: Growth statistics for Alexa's third-party skills
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Once the user has configured the Amazon Echo device, as shown in the previous section,
installing/enabling an Alexa Skill is just a matter of navigating to the Alexa app or Alexa
Desktop Portal and selecting the user's favorite skill:

To enable Alexa sKkills:

1. Go to the menu, and
select Skills. Or, gofo 2. When you find a skill o
the Alexa Skills store an you want to use, select it Skgiil SDEItT;rE tg? ggka::;a
the Amazon website: to open the skill detail tul:clu eﬁ the sFiI.I
hitps./ffwww.amazon. page. P T
comiskills.

Figure 2.7: Finding skills via the Alexa mobile app — open the app, select Skills, search for the skill, and click Enable

In a similar manner, a user can disable an already activated Alexa Skill by navigating to
the Your Skills section from the Skills side menu in the app and choosing Disable.

To put it simply, Alexa Skills can be compared to educational specializations. As a user
installs an Alexa Skill on Echo, he/she is specializing Alexa in a particular task. In the rest of
this chapter, we will gain an understanding of how an Alexa Skill achieves specializations.

At the heart of every Alexa Skill are the following components:

e Invocation name
¢ Intents and Slots
e Lambda

We will discuss each of these separately.
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Invocation Name

An Invocation Name is a name that the user of a skill will speak and Alexa will use it to
summon or identify your skill from its list of enabled/available skills. An example of a
sample skill invocation is shown in the following screenshot:

Alexa, Open Spotify

Invocation Name

Figure 2.8: Launching a skill using an invocation name

Please note that in the preceding example, we are using a one-word invocation name,
which normally isn't allowed by Alexa unless the invocation name is unique to your
brand/IP. In the case of Spotity, this is true. Amazon has defined various rules regarding
invocation names and these can be found on the Amazon Developer Portal.

Please navigate to the following link to learn about the invocation name

requirements imposed by Amazon for Alexa: https://developer.
amazon.com/docs/custom-skills/choose-the-invocation—-name-for—-a—

custom-skill.html.

Following the aforementioned rules for an invocation name in an utterance, another sample
skill invocation utterance as shown in the following screenshot:

Alexa, ask Weather Monitor about weather in Dallas!

Invocation Name

Figure 2.9: Anatomy of a skill invocation name

Hence, every Alexa Skill must have an invocation name and, in the upcoming section, our
Hello World Alexa Skill will have one, too.
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Intents and Slots

The word Intent is derived from intention and, true to its meaning, an intent may map to
one or many functionalities of an Alexa Skill. To understand intents better, let's map this to
something we already know, that is, common action buttons. For example, an e-commerce
app or a web page may have a Buy button and clicking on that button will result in a Buy
Action. When designing for voice, this Buy Action will translate into Buy Intent. We will
look at common usages of Buy Intent shortly.

Some intents/actions/functionalities are common to almost every skill, hence they are
already predefined/pre-configured for each Alexa Skill. For example:

e Help Intent
e Cancel Intent

To get more information about built-in intents, please visit https://
developer.amazon.com/docs/custom-skills/standard-built—-in-

intents.html.

Each intent has a unique name and a mapping of sample utterances. As a developer, you
may ask: Why the sample utterances? And, the reason is very simple—designing for voice is a
bit tricky, since the user can say multiple things for a single action/intent. For example, for a
buy action/intent, a user may say/utter the following:

e Buy [item-name]

Purchase [item-name]

Acquire [item-name]

Go for [item-name]
Hold [item-name]

To tackle this, we have utterances of an intent. The more utterances an intent has, the easier
it is to invoke it.

Hopefully, you will have a fair understanding of intents by now and that brings us to Slots:
if an intent is an action, then slots are arguments to that action. In the "buy action/intent"
example previously mentioned, the item-name will be the argument for the buy intent,
hence item-name is a slot. We shall see how slots work together with intents in the coming
chapters.
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Lambda

Lambda is a serverless computing service from Amazon Web Services (AWS). If this
sounds like a lot of technical jargon, please do not be confused as we will be discussing
Lambda in detail in this section.

In the context of voice design for Alexa, we will use AWS to host our core programming logic
in the form of a Lambda function. Now, the obvious question is, How does Lambda work
together with an Alexa Skill?. To answer, each of the intents/actions on the Alexa Skill will
trigger the Lambda function, the Lambda function will process those intents, and this will
result in returning an appropriate response for an action/intent, as depicted in the following
diagram:

Alexa, Ask Weather Monitor JSON request/response
about today's weather. Voice by o I
< > I
«—p 3 I

Alexa Skills Kit aka ASK
O Amazon Echo

v

The way this works is as follows:

Figure 2.10: Data flow to and from a Lambda

1. The user utters a voice command/query: "Alexa, ask Weather Monitor about
today's weather."

2. Alexa identifies the skill to be launched from the query, which in this case
is Weather Monitor.

3. Alexa identifies the associated intent based on the utterance: "ask [skill
name] about today’s weather."

4. The intent is identified by the skills kit and is routed to the Lambda.

5. Lambda processes the intent and returns an appropriate response.

At a basic level, almost all Alexa Skills work through the preceding five steps. In the next
section, we will actually see these five steps in action as we write our first skill.
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Hello Alexa - Building a Hello World Alexa
Skill

This section addresses the final goal of this chapter, that is, actually writing our first Alexa
Skill. However, please note that we do have a few prerequisites before we embark on the
final leg of our journey through this chapter. For the success of this exercise, each user will
need to have an Amazon Developer account. Signing up for an Amazon Developer account
is a simple and straightforward process. The user can sign up for an account at https://

developer.amazon.com.

Signing up is a three-step process and includes providing personal information, accepting
terms of service, and providing a payment method.

Please note that although signing up requires you to provide Amazon
with a payment method, Amazon will charge you if, and only if, you end
up using any of the paid services. However, over the course of this book,
we will be restricting our usage to free tier and will not be using any of the
paid services.

Signing up for an Amazon Developer account not only gives you access to the Alexa Skills
Kit but also to a plethora of other different services by Amazon, such as AWS and many
others. Once you are successfully logged in, you can see all the services that are available to
you via the dashboard:

amazon

Amazon Developer Services and Technologies

aws

amazon

amazon alexa

Desktop
Apps amazon
& Games =~ services

Build Amazon reordering experiences into your devices

Develop apps and gami

Figure 2.11: Amazon Developer account dashboard (source: developer.amazon.com)
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With our signing-up process complete, we can now embark on our journey to create our

first Alexa Skill:

1. Please click on the Developer Console option button, located in the top-right
corner of the screen of the available services dashboard, as shown previously.

2. Once you have navigated to the Developer Console, please select the option
Alexa Skills Kit from the list of options mentioned in the top bar, as shown in

the following screenshot:

<amazon ,/ /ELOPER CONSOLE

DASHBOARD APPS & SERVICES

SIGN OUT ENGLISH ~

ALEXA VOICE SERVICE SOFTWARE & GAMES REPORTING SUPPORT

All Critical

No Notifications.

Build Alexa Skills for Jun 18, 2018
Customers in Italy and Spain

Announcing New Way to May 30, 2018
Improve #AlexaSkill

Discoverability and Enhance

Customer Experience

Build Games for Echo Buttons May 14, 2018
with the New Trivia Template

Alexa and Echo Devices Now Jun 5, 2018
Available to Customers in

France

Developer Preview: Easily May 16, 2018
Use Amazon Polly Voices in

Alexa skills

Discover How Customers May 10, 2018

Engage With Your Alexa Skill
Using Intent History In The
Alexa Developer Conscle

Figure 2.12: Alexa Skills Kit dashboard (source: developer.amazon.com)
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3. Please select the Create Skill button from the screen that comes up:

‘i" amazon alexa Your Alexa Consoles

*** Make Money with Your Alexa Skills ***

Welcome to the n

exa Skills Kit Developer Console

Cur

Skills Earnings Payments
Alexa Skills Create Skill
SKILL NAME LANGUAGE TYPE MODIFIED STATUS ACTIONS
I Custom T T e
|
I Engish (US) Custom I
|

Figure 2.13: Alexa Skills Kit; adding a new skill (source: developer.amazon.com)

4. On the next screen, that is, the Create a new skill screen, please provide the skill
with a name, as shown in the following screenshot:
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amazon alexa

Create a new skill

Hello World Greeter

Skill created will default to

Figure 2.14: Skill name (source: developer.amazon.com)

In our case, we will be using the name Hello World Greeter. Thisis the name
that the users see when they are browsing for various Alexa Skills in the Skills

store.

Please move on to the next screen, which is the model selection screen, by using

the Next button:

Choose a model to add to your skill

> @

Custom Flash Briefing

Design a

updates they liste

nteraction

Your Alesa (

e

Figure 2.15: Choosing a model for the skill (source: developer.amazon.com)
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Please select the Custom model for the skill and click on the Create skill button in
the top-right corner of the screen:

amazon alexa

< Your Skills

Hello World Greeter

‘ & English (US)

~

Interaction Model

Invacation
~ Intents (4)

~  Built-In intents (4)
AMAZON.Fallbackintent
AMAZON Cancellntent
AMAZON.Helpintent
AMAZON Stopintent

Slot Types (0)

JSON Editor

Interfaces

@ Endpoint

?H’ Intent History

@ Add

Build

Test Distribution Certification

How to get started

Alexa Skills Kit Developer Con.. @ &

amazon alexa

Resources

Documentation &

Refer to our technical documents for detailed guides on
building custom skills.

Sample Alexa Projects &

Whatever your experience, you can get started quickly
using one of our Alexa projects on GitHub.

Weekly Office Hours ¢

Drop in with your questions and thoughts. We're here to
help you.

Alexa Developer Forums &

Visit our forums to get inspired, join our Alexa developer
community.

Analytics

Your Alexa Consoles

Feedback forum

W skill builder checklist

Complete t able t

the simul;

REQUIRED

Figure 2.16: Skills dashboard and Skill builder checklist (Source: developer.amazon.com)

This should land us on the skills dashboard shown in the preceding
screenshot. As shown previously, the skills dashboard will help us to configure
our skill by completing the four steps shown in the Skill builder checklist.
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5. For our current skill, the functionality is quite simple:

1. The user invokes the skill by using the invocation name
2. The user asks Alexa/skill to greet him/her
3. Alexa responds by saying a predefined greeting phrase

Once we have defined the way in which our skill will work, we will translate the
aforementioned steps into something known as an interaction model. Simply
speaking, the interaction model is the way in which the user is supposed to
interact with your skill. An interaction model is comprised of three parts:

¢ Invocation name: This is the name that the users use to invoke our
skill. In our case, we will be using the same value for both the
name and invocation name: hello world greeter.

¢ Intent(s): The specific action to be invoked.
e Slot(s): Optional parameter(s) to the action.

e Sample Utterances: A list of various things that a user can possibly
say/utter to invoke an action/intent.

Since our current skill is very basic it just has a single intent/action and returns a
predefined response it does not make use of slots.

We will be configuring the Interaction Model by completing the Skill builder
checklist.

We will begin by defining an Invocation Name first.
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6. Please click on the Invocation Name section under the Skill builder checklist to
land on the following screen:

Your Alexa Consoles

amazon alexa

Feedback forum

< Your Skills Hello World Greeter Build Test Distribution Certification Analytics
—
‘ @ English (U5) v [} save Mode ¥ Build Model
CUSTOM
) Invocation
Interaction Model : : . " . . . .
W Users say a skill's invocation name to begin an interaction with a particular custom skill
Xz e, if the im ion name is "da Oroscopes’, users can say.
For example, if the invocation name is "daily horoscopes”, users can say
~ Intents (4) 0 Add
User: Alexa, ask daily horoscopes for the horoscope for Gemini

~  Built-In Intents (4)

AMAZON Fallbackintent

AMAZON Cancellntent Skill Invocation Name

AMAZON Helplntent hello world grester
AMAZON Stoplntent
Slot Types (0) 0 Add
HSEHESG @ Invocation name requirements
Interfaces 3 !

@ Endpoint

?H’ Intent History

Figure 2.17: Setting up an invocation name (source: developer.amazon.com)

Please add the invocation name as hello world greeter, as shown previously,
and click on the Save Model button to save the changes. After doing so, please
click on the Build button to land on the Skill builder checklist again:
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) amazon alexa Your Alexa Consoles

< Your Skills Hello World Greeter Build Test Distribution Certification Analytics

How to get started W skill builder checklist

Alexa Skills Kit Developer Con.. @ #

Interaction Model

Invocation

ST

REQUIRED

v Intents (4) e} Add

~  Built-In Intents (4)

AMAZON Fallbackintent

2
&
5
o
&
AMAZON Cancelintent Resources
AMAZON.Helpinternt Documentation ¢ £
=
Refer to our technical documents for detailed guides on §
AMAZON.Stoplntent building custom skills.
Slot Types (0) @ Add Sample Alexa Projects ¢
Whatever your experience, you can get started quickly E
JSON Editor using one of our Alexa projects on GitHub. 2
&
Weekly Office Hours
Interfaces Drop in with your questions and thoughts. We're here to
elp you.
‘"‘}" Endpoint Alexa Developer Forums &

Visit our forums to get inspired, join our Alexa developer
community.

i#ii Intent History

Figure 2.18: Completion of the first step (source: developer.amazon.com)

The first step should be completed now and marked as green. Now we will set up
an intent for our skill.
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7. Please click on the Intents, Samples and Slots button under the Skill builder
checklist:

amazon alexa Your Alexa Consoles

< Your Skills Hello World Greeter Build Distribution Certification Analytics Feedback forum

& English (U.5.) e B save Model ¥ Build Model
CUSTOM
, Add Intent
pisenbnie An intent represents an action that fulfills a user's spoken request. Le about intents.
Invocation .
O Create custom intent
~ Intents (4) @ Add

~  Built-In Intents (4) GreetHelloWorld Create custom intent

AMAZON.Fallbacklntent
AMAZON Cancelintent
AMAZON.Helpintent
AMAZON. Stopintent
Slot Types (0) © Add 145/145 built-ins

JSON Editor

Interfaces 5 Books
{:5 Endpoint

?H’ Intent History

Figure 2.19: Creating the GreetHelloWorld intent (source: developer.amazon.com)

Please add the intent name as GreetHelloWorld and click on the Create custom
intent button.

Although this is not immediately obvious, intents are defined in the JSON format
as a part of the interaction model.

To find out more about the JSON format, please visit https://www.json.
org/.
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Our skill is comprised of a single intent: Greet HelloWorld. However, there are
four other intents that are automatically defined by the Alexa Skills Kit for every
skill and the overall intent schema looks like the following;:

{

"interactionModel": {
"languageModel": {
"invocationName": "hello world greeter",
"intents": [
{
"name": "AMAZON.FallbackIntent",
"samples": []
}I
{
"name": "AMAZON.CancelIntent",
"samples": []
}I
{
"name": "AMAZON.HelpIntent",
"samples": []
}I
{
"name": "AMAZON.StopIntent",
"samples": []
}I
{
"name": "GreetHelloWorld",
"slots": [],
"samples": []
}
]I
"types": []

}

If you are interested in knowing what ASK is doing under the hood, then you can
see the preceding intent schema by clicking on the JSON Editor button.
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8. Next, we define the Sample Utterances for the GreetHelloWorld intent, as
shown in the following screenshot:

() amazon alexa Your Alexa Consoles M 2 &

< Your Skills Hello World Greeter Build Test Distribution Certification Analytics Feedback forum

@ English (US) ¥ ] save Model ¥ Build Model

cusToM

Intents / GreetHelloWorld

Interaction Model
Sample Utterances (5)

Invocation
v Intents (5) © Add +
GreetHelloworld
v Built-in Intents (4) Say Hi o]
AMAZON Fallbackintent .
Say Hello ]
AMAZON Cancellntent
Say Helle World [
AMAZON Helpintent
AMAZON. Stoplntent Say Something ]
Slot Types (0) © Adc
Greet Us i
JSON Editor
1-50f5
&  Endpoint Intent Slots (0)
4 intent istory NAME SLOTTYPE ACTIONS

ACCOUNT LINKING

PERMISSIONS

Figure 2.20: Sample utterances for the GreetHelloWorld intent (source: developer.amazon.com)

Please note that we are not defining any slots since this skill does not need any.
We will look at the usage of slots in upcoming chapters.
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Please click the Save Model button at the bottom of the screen to save these
changes. Finally, please click on the Build tab to land on the Skill builder
checklist again. On the Skill builder checklist, please click on the Build Model
button:

() amazon alexa

Your Alexa Consoles

< Your Skills Hello World Greeter Build Test Distribution Certification Analytics Feedback forum

‘ & English (US) ~

Interaction Model

Invocation a m‘c-‘_;\ 1 a lexa

v Intents (5) @ Add ild

How to get started W skill builder checklist

| using the simulatar

Alexa Skills Kit Developer Console: Build @ &

REQUIRED

1. Invocation Name » o
Enter an invocation name for your skill

GreetHelloWorld ]

Interfaces

% Endpoint

Weekly Office Hours #

Drop in with your questions and thoughts. We're here to help you.

Alexa Developer Forums @

[ 2. Intents, Samples, and Slots >
S
v Built-In Intents (4) g & it and oresImpls o
AMAZON.Fallbackintent
a
AMAZON Cancellntent Resources El 3. Build Model » o
z
& 5 ssfully build your interaction mode!
AMAZON Helplntent R L - Shecesslhiite '
AMAZON.Staplntent sfsf&rrtnusil‘.{[st‘echnlcal documents for detailed guides on building
a
g
Slot Types (0} © Add Sample Alexa Projects ¢ §
Whatever your experience, you can get started quickly using one of &
JSON Editor our Alexa projects on GitHub.

Visit our forums to get inspired, join our Alexa developer community.

Figure 2.21: Building the interaction model (source: developer.amazon.com)

It will take a few seconds before the changes are saved and the actual interaction
model is built/created. We will not move to the next step yet but configure our
Lambda first. The reason for this will become evident in the coming steps.
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9. Once the interaction model is created, we will leave the Skill builder checklist
screen as is and will focus on creating the Lambda. However, before that, please
click on the Endpoint button on the Skill builder checklist screen:

() amazon alexa

< Your Skills

Hello World Greeter

& English (U.5)

CUSTOM

Interaction Model

Invocation

~ Intents (5)
GreetHelloworld

~  Built-In Intents (4)
AMAZON.Fallbackintent
AMAZON Cancellntent
AMAZON Helplntent
AMAZON Stoplntent

Slot Types (0)

JSON Editor

Interfaces

0 Add

o Add

Build

Test Distribution

[} save Endpoints

Endpoint

Service Endpoint Type

Select how you will host your skill's service endpoint.

o AWS Lambda ARN

Your Alexa Consoles

Feedback forum

Certification Analytics

R
[ " Copy to Clipboard

Default Region

(Required)

Figure 2.22: Copying the AWS Lambda ARN (source: developer.amazon.com)

Please select the AWS Lambda ARN and copy the skill ID and save it somewhere.
We will need this skill ID in the coming steps.

10. Now, please open a new browser tab and navigate to the AWS console.

The AWS console can be found at https://console.aws.amazon. com.
Please note that you will need to create a new account if you don't already

have one.

Once you have navigated and successfully logged into the AWS console, you
should see something similar to the following screenshot:
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Resource Groups ~ * r Bhargava

AWS services Helpful tips

your costs

\g slerts basad on your cost

v Recently visited senices ! Start
udgets. Start now

Cost Explorer

Lambda s

B2

AM

~ All services rmanagemeant o

now
Compute Management Tools L[ Mobile Services
EC2 ClouefWatch Mabile Hub
Lightsasl CloudFormation AWS AppSync
Elastic Container Service CloudTrail Davice Farm Explore AWS
Lambda Config Mobile Analytics
Batch OpsWorks
Elastic Beanstalk Service Catalog B

g ARavR
‘Systams Managar s
Trusted Advisor

Managed Services

Amazon Sumeran

s3

Application Integration
EFS
Glacier [b}M Media Services Step Functions nc analyze real-time data, s can get timely
ma jckly. Lsarn more. [
Storage Gateway Elastic Transcoder Amazon MQ icky. Learn mao

Figure 2.23: Searching for Lambda on the AWS services console (source: console.aws.amazon.com)

On the console search bar, please search for Lambda, and click on it when it
appears in the list of auto-suggestions.

11. Select Create a function on the next screen:
Resource Groups ~ % A «  M.Virginls *  Support ~

IPUTE

AWS Lambda Get started

lets you run code without

of many preconfigured examples.

thinking about servers.

How it works m

1- exports_handler = (event, context, collback) =» {

2 /7 Succeed with the string "Hello world!”
3 collback(null, ‘Hello world!‘);
L

Figure 2.24: AWS Lambda dashboard (source: console.aws.amazon.com)
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12. On the next screen, you can either choose to author a Lambda from scratch or
choose from one of the existing templates. We will choose to Author from
scratch as this is our first skill and rather a simple one. Also, authoring from
scratch gives us slightly greater insight into the code of the skill:

Services ~ Resource Groups ~ =) Alexa for Business * L - N. Virginia ~ Support ~

Lambda Functions

Create function

Author from scratch o Blueprints Serverless Application Repository
Start with a simple “hello world" example. Choose a preconfigured template as a starting point Find and deploy serverless apps published by
for your Lambda function. developers, companies, and partners on AWS,
2 = %
& = k=

Author from scratch oo

Name

greeterHelloworldskill

Runtime
Node.js 8.10 v

Rale
. Learn more about Lambda execution rales
Choose an existing role v

Existing role

lambda_basic_execution v

Cancel

Privacy Policy  Terms of Use

Figure 2.25: Authoring a Lambda function from scratch (source: console.aws.amazon.com)

As shown in the preceding screenshot, our Lambda function will be called
greeterHelloWorldskill, will use a Node. js (8.10) runtime, and will have
an existing role of lambda_basic_execution. Please click Create function at the
bottom of the screen after populating the necessary details.
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13. Once the function has been created, you will be taken to the next screen, where
you can add triggers. A trigger is a source that will activate our Lambda:

Services ~ Resource Groups ~ =) Alexa for Business * 21 x N. Virginia ~ Support ~
= , , ®
Lambda > Functions > greeterHelloWorldski ar - I
greeterHellO .. ‘ Throttle ‘ | Qualifiers ¥ | | Actions ¥ | Select a test event. b
@ Congratulations! Your Lambda function "greeterHelloworldSkill" has been successfully created. You can now change its code and x

configuration. Click on the "Test" button to input a test event when you are ready to test your function.

Configuration Monitoring

¥ Designer

Add triggers ﬁ

lick [I[n greeterHelloWorldS

kill
Pl Gateway
Alexa Skills Kit “F‘ AWS Lambda
AWS loT @ Configuration required 2
Alexa Skills Kit
Add triggers from the list on the left g Amazon CloudWatch

Alexa Smart Home

CloudFront ‘ Amazon CloudWatch Logs
~

Figure 2.26: Adding the Alexa Skills Kit trigger to the Lambda (source: console.aws.amazon.com)

In our case, the trigger is Alexa Skills Kit. Please select this from the list of
triggers on the left.

Please note that if you cannot find Alexa Skills Kit in the list of triggers
on the left, make sure that you have selected the region as North
Virginia"(N. Virginia) in the top left of the screen. This is because of the
fact that, at the time of writing, only the North Virginia region hosts the
Alexa Skills Kit.
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With our trigger set, we will now need to configure it. Please copy the Skill ID
that we saved in the previous step and add it to the skill verification section, as
shown in the following screenshot:

Configure triggers

(@ skill ID verification is an easy way to verify the Skill ID in an incoming request from a Skill. To set this up, enter X
the Skill ID (also called Application ID) of your skill located in your Alexa Skills Kit dashboard. Learn more.

Skill ID verification
© Enable (recommended)

Disable

Skill ID

Lambda will add the necessary permissions for Amazon Alexa to invoke your Lambda function from this trigger. Learn more
about the Lambda permissions model.

Cancel Add

Figure 2.27: Adding the skill ID verification to the Lambda (source: console.aws.amazon.com)

The skill ID verification ensures that our Lambda handles only those queries that
are sent by the skill we actually want to interact with.

Please click on the Save button at the top-right of the screen and select the
greeterHelloWorldSkill under the designer tree:
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Services ~ Resource Groups ~ =) Alexa for Business ¥  N.virginia *  Support ~

Lambda Functions g oridSkil ARN - ar
greetEI’HeuO. o ‘ Throttle ‘ | Qualifiers » | | Actions ¥ | Select a test event. v
@ Congratulations! Your Lambda function "greeterHelloWorldSkill" has been successfully created. You can now change its code and X

configuration. Click on the "Test" button to input a test event when you are ready to test your function.

Configuration Monitoring

¥ Designer

Add triggers ﬁ

51 greeterHelloworldS

kill
APl Gateway
Alexa Skills Kit "|ﬂ AWS Lambda
AWS loT @ Unsaved changes
Alexa Skills Kit
Add triggers from the list on the left .. Amazon CloudWatch

~

Alexa Smart Home

CloudFront ‘ Amazon CloudWatch Logs
~

CloudWatch Events

Figure 2.28: Configuring the Lambda (source: console.aws.amazon.com)
We can now configure and start writing the Lambda.

14. Since our skill is very simple, our Lambda will be handling two basic requests:
e LaunchRequest: To handle the launch of a skill
e IntentRequest: To handle various intents (in our case just
one, GreetHelloWorldIntent, to greet Hello World)
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We will be editing the code inline on the Developer portal itself. We will start by
segregating each of the requests that our skill receives:

exports.handler = (event, context, callback) => {
switch (event.request.type) |
case "LaunchRequest":
break;
case "IntentRequest":
break;

}

As shown in the preceding code, this is how we segregate the launch and intent
event requests.

15. Next, we will define some helper functions that will help us to create speech
responses:

buildSpeechletResponse = (outputText, shouldEndSession) => {
return {
outputSpeech: {
type: "PlainText",
text: outputText
}I
shouldEndSession: shouldEndSession

generateResponse = (speechletResponse) => {
return {
version: "1.0",
response: speechletResponse
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16.

The generateResponse function will generate the response returned by the
Lambda function using the buildSpeechletResponse function. The
buildSpeechletResponse function will specify the output that Alexa will
eventually speak, in the form of plain text. It also takes another variable,
shouldEndSession, which specifies whether Alexa should end the session after
the response or not.

Once we have the helper functions configured, we can update the
LaunchRequest and IntentRequest cases to have Alexa say relevant
responses, as shown in the following code:

exports.handler = (event, context, callback) => {
switch (event.request.type) {
case "LaunchRequest":
context.succeed (generateResponse (buildSpeechletResponse ("Welcom
e to Hello World Greeter.", false)))
break;
case "IntentRequest":
switch (event.request.intent.name) {
case "GreetHelloWorld":
context.succeed (generateResponse (buildSpeechletResponse ("Hello
World", true)))
break;
}

break;

}

Now, when our Lambda receives a LaunchRequest, it can send a welcome
message back, as shown in the preceding code. Also, if it receives an
IntentRequest, it can filter down on an intent's name (although filtering is not
needed currently since we have only one custom intent). Please save your
progress by clicking Save at the top-right corner of the screen.
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17. We need to link the Lambda to our skill and, to do this we will need the ARN of
our Lambda.

ARN stands for Amazon Resource Number.

The ARN is located at the top-right corner of the Lambda function page, as shown
in the following screenshot (the ARN in the image has been obfuscated for
privacy and security reasons):

aWS,, Services v Resource Groups ~ =) Alexa for Business * X ; N. Virginia ~ Support ~

®

Lambda Functions

e~ N
greeterHeuo_ ‘ Throttle H Qualifiers w | | Actions ¥ | Select a test event v

® Congratulations! Your Lambda function "greeterHelloWorldSkill" has been successfully created. You can now change its code and X
configuration. Click on the "Test" button to input a test event when you are ready to test your function.

Configuration Monitoring
¥ Designer
Add triggers ﬂ
c [ltﬁ greeterHelloworldS
= kill
APl Gateway
Alexa Skills Kit ll]”";l AWS Lambda
AWS IoT @ saved =
Alexa Skills Kit
Add triggers from the list on the left g Amazon CloudWatch
Alexa Smart Home
CloudFront ‘ Amazon CloudWatch Logs
~

CloudWatch Events

Figure 2.29: Copying the ARN (source: console.aws.amazon.com)
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Once you have copied the ARN, please navigate to the previous browser tab,
where we were configuring the interaction model of our skill. Please select the
Endpoints tab and enter the ARN under Default Region, as shown in the
following screenshot:

damazon alexa Your Alexa Consoles

< Your Skills Hello World Greeter Build Test Distribution Certification Analytics Feedback forum

@3 English (US)) & &} Save Endpoints

CUSTOM

Endpoint

Interaction Model

Invocation

~ Intents (5) 0 Add

GreetHelloworld
~  Built-In Intents (4)

AMAZON Fallbackintent

Service Endpoeint Type
AMAZON Cancellntent .

Selact how you will host your skill's service endpoint
AMAZON. Helpintent

AMAZON.Stopintent O AWs Lambea ARN

s I
Slot Types (0) 0 Add & menc

Copy to Clipboard
JSON Editor

Interfaces Default Region a4

Figure 2.30: Linking the ARN of Lambda with the skill (source: developer.amazon.com)

Please click Save Endpoints and press the Build tab to land on the Skill builder
checklist. Please build the model again.
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18. Our setup is almost complete and we are ready to test our Hello World
Greeter skill. The skill can be tested via the actual Amazon Echo device or via
the Amazon Service Simulator. We will first test our skill via the Amazon Service
Simulator. Please click on the Test tab to launch the Simulator and enable the test
for the skill by flipping the Test Switch:

!:-—-) amazon al.exa Your Alexa Consoles

< Your Skills Hello World Greeter Build Test Distribution Certification Analytics Feedback forum
_—

|- Testis enabled for this smul‘i— Test Switch

Alexa Simulatar Manual JSON Voice & Tone

skill 1/0 Echo Show Display Echo Spot Display [ ] Device Log

Skill I/O is only available when you invoke a skill that you
created.

st, open your skill

invocation name. Then start testing

your dialog.

Terms Alexa Developer Blog Alexa Skills Kit

Figure 2.31: Alexa Test Simulator (source: developer.amazon.com)
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Please enter the requests, as shown in the following screenshot. The Lambda
should be invoked for each request and it should return the following responses:

) amazon al

@M Test is enabled for this skl P souvo P echoshowDisplay [ Echo Spot Display Device Log

S — )

Alexa Simulator Manual JSON Veice & Tone

English (US) 5

Figure 2.32: Lambda responses in the Service Simulator (source: developer.amazon.com)

You can even listen to the responses if the volume of the system is turned on.

Alternatively, you can test the skill using Amazon Echo. Providing the Echo is connected
and set up, if you utter: "Alexa, Launch Hello World Greeter," it should reply with
"Welcome to Hello World Greeter." If you then ask it to "Say hi" or "Say something," it
should reply "Hello World."

With this, we approach the end of this chapter.

Please find the code for the Lambda for this chapter at the following
link: nttps://github.com/madhurbhargava/AlexaSkillsProjects/blob/
master/Chapter2_HelloWorldGreeter_index.js.

In the next section, we will summarize what we have learned and what can be expected
from the upcoming chapters.
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Summary

Please give yourself a pat on the back if you made it this far, having created the Hello
World Greeter skill. Successful completion of this exercise proves that you just leveled up
from being a novice to a Padawan. We still have a lot of skills to design before you can
formally call yourself an Alexa Skills Jedi but we are off to a good start.

We hope that you now understand the anatomy of a basic Alexa Skill and the jargon
surrounding it, such as Lambdas, intents, and slots. Also, you should now be able to design
simple skills yourself.

In the coming chapters, we will gradually move on to slightly more complicated skills, each
with an increasing level of difficulty as we proceed through each of the chapters. For
example, in the next chapter, we will create an Alexa Skill that will enable us to use Alexa
as a messaging medium, and from there we will move on to design other complex voice
interfaces and skills, such as trivia games and smart home skills.

The future is voice!
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"The tongue can paint what the eyes can’t see.”
— Chinese Proverb

We moved on from learning about the details of Echo and Alexa to designing a basic Alexa
Skill. We also gained some familiarity with the anatomy of a basic Alexa Skill and how the
various moving parts in a skill interact with each other.

In this chapter, we take our design skills a little further and create a slightly more advanced
skill. Our skill is called Handsfree Messenger and it will allow the user to leverage Alexa to
send SMSes in a hands-free manner, just using Alexa and Echo, without any interaction
with his/her phone. We will use a custom service called Twilio, which allows a
user/developer to make/receive phone calls programmatically and send/receive text
messages using web service APIs, in addition to AWS, where we will be hosting our
Lambda.

We do this by covering the following topics in this chapter:

¢ Overview of the Handsfree Messenger Skill
¢ Configuring the Twilio Messaging Backend
¢ Configuring the Handsfree Messenger Skill

Without further ado, let's begin with an overview of the design of the skill.
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Overview of the Handsfree Messenger Skill

Before we go ahead and design the Handsfree Messenger skill, we will need to understand
a few things:

e What is the system's core functionality?
e What are all of its moving parts?
¢ How do these parts interact?

The Handsfree Messenger skill will work as follows:

1. The user will start the Alexa Skill by saying a start phrase—"Alexa, Start
Handsfree Messenger."

2. Alexa will launch the skill.

3. The user will voice the actual message that needs to be sent: "Send message — Get
milk!"

4. Now, this is where it gets interesting. When the user voices the actual message in
the previous step, a SendMessage intent will be created and the actual message

text will be passed as an argument to that intent.

We have already discussed intents in the previous chapter and so we are
assuming that the reader is already familiar with intents and their

functionality.

5. The intent is processed by the Lambda, where the Lambda extracts the message
from the intent and passes it to the Twilio backend, together with information
about the intended recipient of the message.

We will not go into many details about the communication between the

Lambda and the Twilio backend since it will be covered in the upcoming
sections.
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6. The Twilio backend passes the received message to its intended recipient and

passes a confirmation response to the Lambda.

7. The Lambda receives the confirmation and informs the sender by voicing the

phrase Message sent.

As you would have already gathered from the description of the system's functionality,

these are the major moving parts of our Handsfree Messenger skill:

e The actual Alexa Skill: Handsfree Messenger

e The skill's Lambda residing on the AWS backend

e The Twilio backend

If you were to compare this skill to the one that we created in the previous chapter, then
this skill would be a slightly more complex one, just due to the fact that it has more moving

parts.

The VUI flow of the Handsfree Messenger is as follows:

Alexa, launch
Handsfree Messenger

)

)

Alexa, Send Message,
Get Milk.

Message Sent

Figure 3.1: VUI flow for Handsfree Messenger
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VUI flows are defined using an Amazon-preferred template to depict the VUI design of an
Alexa Skill. However, VUI flows are limited to user interactions with Alexa, and so perhaps
an overview of the functional steps as a diagram may help you understand the workings of
the Handsfree Messenger skill better:

|A}exa, Send Message, Get M'”“| Intent is received and processed
l/ Intent is created
Actor

Lambda Calls Twilio Backend

ﬁ <: ) Twilio Backend

Twilio sends a message to the recipients mobile

Figure 3.2: Functional steps for Handsfree Messenger skill

The preceding diagram outlines the basic use of the skill; we can also compress the steps
into a flowchart to clarify the flow of information in the system:
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User says - "Alexa

launch Handsfree

Messenger"

!

Alexa launches Handsfree
Messenger SKill

l

User configures the text to send by
lsaylng - "Alexa, Send Message, Get Milk"

Alexa creates

P

P

.,

!

an Intent and

sends it to the Lambda

19
=,

",

e
~  Lambda tries to .

Parse failure
An Exception Occurs
b Intent -

recognise and parse the

>

i

l Parse success

Lambda passes the
to Twilio

parsed information
Backend

k,

r

Twillo Backend sends the message to
the recipient's mobile using the
information from the Lambda

Figure 3.3: Information flow for HandsFree Messenger

skill

We hope that it is now clear to the reader how our HandsFree Messenger skill will work

and how all of its moving parts will interact.
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In the next section, we will begin by configuring one of the moving parts, the Twilio
backend for our skill.

Configuring the Twilio Messaging Backend

Twilio is a cloud communications platform that was founded in 2007 and is based in San
Francisco. It allows a user/developer to make/receive phone calls programmatically and
send/receive text messages using web service APIs. For this chapter, we shall only be
demonstrating its messaging function; however, we request and anticipate that the reader
will extend the functionality of this skill by adding the phone call functionality as a
homework exercise.

To configure Twilio as our messaging backend, we shall be following these steps:

1. Please navigate to www.twilio.com in your web browser, as seen in this
screenshot:

USE TWILIO STUDIO, A VISUAL APPLICATION BUILDER, NOW (N BETA

-
® tw.ln Products Solutions Docs & Tools Customer Stories Pricing Talk te an expert

Build software that communicates

with everyone in the world.

Get a free APl key

QUESTIONS? TALK TO AN EXPERT.

Fig 3.4: Twilio landing page
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2. Please click on Get a free API key or Sign up (both will start the sign-up process
for a new user) to land on the Sign up for free page shown here:

Sign up for free

Figure 3.5: Twilio sign-up page
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3. Please fill in your personal details. As shown in the previous screenshot, there is
a small questionnaire towards the bottom of the page, which is built around use
of the Twilio service. Please choose the following details for that questionnaire:

SMS v
Other v
Node.js 7
Less than 100,000 v

Figure 3.6: Twilio - Filling in personal details while registering

4. After you have filled in the details, please select the Get Started button located
toward the bottom of the page. This should land you on this verification page:
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CONSOLE

We need to verify you're a human.

= v o s TS

‘We will send a verification code via SMS to number above

Or,we

thentication when you login to
y also use this number to reach

[<] The phone number you provide will be used f
Twilio Console. A Twilio enboarding special
out with free onboarding support. If you do not want to be contacted at this phone
number, plaase check this box

Figure 3.7: Twilio - verification process

Please select the appropriate country and enter your phone number in the space
provided, then click on Verify via SMS, after which you should receive an SMS

with a verification code on the phone number that you supplied.
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5. Clicking on Verify via SMS should bring you to the next screen, where you can
enter the verification code:

@ CONSOLE

We need to verify you're a human

Please enter the verification code we sent to your phone, If you didn’t

receive a code, you can fry again

Figure 3.8: Twilio - verification process
Please enter the verification code on this screen and click on Submit.

6. If you were able to verify the SMS code successfully, then you should be
presented with the project details screen where we will provide our project with
a name, as shown here:
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CONSOLE DOCS

Madhur Bhargava

AlexaHandsFreefkill

Create Project

Welcome to Twilio! Give Your Project a Name

Figure 3.9: Twilio - Naming your Project

Please name the skill AlexaHandsFreeskill and click on Create Project.

7. Clicking on the Create Project button should land us on this dashboard:

Madhur Bhargava

Programmable
SMS

Dashboard

Learn & Build

| Buitd

Features & Pricing

Me ging
Services

Short Codes

Tools

Add-ons
Beta

AlexaHandsFrees... v

Build with Programmable SMS

You have a Trial Account »

s 7?7 B

First let's get a Twilio phone number

In arder to make calls or send messages through the Twilio API, you need to get a Twilio phone number.

Choose a use case to build a production ready solution
Just Exploring e
Get Started with SMS

How it works: Send and receive text messages through the Twilic REST AP

Here's the high level scope of what we're building Keep these handy when vou build

Figure 3.10: Twilio — Dashboard
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There are a few things that are noticeable on the dashboard:

e We are using a trial account, which is fine for the purpose of this
skill.
e We need to get a Twilio number.

Firstly, let's try to understand why we need a Twilio number.

The way Twilio works is as follows—a developer initially requests a Twilio
number, and when they use the Twilio API to send SMSes or make calls, those
SMSes and calls are generated from this prerequested number. Each generated
Twilio number is tied to the country that you provided as a part of your details in
Step 2 and its communication laws.

8. Please click on the Get a number button on the dashboard screen shown in Step
7. This should generate a phone number, depending on the country details that
you supplied in Step 2:

Your first Twilio Phone Number

+3 1
31 Don't like this one? Search for a different number

= This Netherlands phone number has the following capabilities:

@ SMS: This number can send and receive text messages to and from mabile numbers.

Choose this Number

Figure 3.11: Getting a Twilio number

Our skill will be making use of the generated number for sending SMSes via
Twilio API calls.

9. When you select Choose this Number in the Twilio phone number dialog, which
is presented to the user in the previous step, depending on the country, the user
may be asked for additional details as shown in the following screenshot:
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Address Required

Due to local regulation, you or your customer must have a business or personal address from any country to

purchase +31 N

Enter an Address

= Netherlands v

{ Go back to your preselected number | Cancel | | Save and continue ‘

Figure 3.12: Twilio: Address requirement for the number

Please note that the dialog box shown here is dependent on the country
that the user selected as a part of the onboarding process, and depending
on the country, you may or may not see this dialog. If you are presented
with this dialog, then please provide the necessary details and click the
Save and continue button toward the bottom of the dialog.
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10. On clicking the Save and continue button, we should be presented with this
dialog box:

Congratulations!

Your new Phone Number is +3 1 N

For help building your Twilio application, check out the resources on the getting started page.
Once you've built your application, you can configure this phone number to send and receive calls and messages.

Done

Fig 3.13: Finally getting the Twilio number

The number selection process is finalized and we have now successfully selected
a phone number to send SMSes via Twilio API calls. Please click on the Done
button in this dialog box, and you should end up at the dashboard again.

11. Once you end up at the dashboard, toward the bottom there should be a Get
Started with SMS section with a Get Started button:

() Get Started with Twilio
Choose a feature and/or project type to get started with.
WHAT WOULD YOU LIKE TO USE FIRST?

Programmable SMS v

Get Started

Figure 3.14: Twilio - Getting started with Programmable SMS

Under this section, please select Programmable SMS from the dropdown and
click on the Get Started button.
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12. On clicking the Get Started button, you should end up on the Send a Message
page:

w Send a Message

Check this to show Auth Token

TWILIO API URL
Request Curl v
+31 — -
I || Show your Auth Token l k y B
curl | https://api.twilio.com/2010-04-01/Accounts/ »'Alf.—l
+ v —
0 ¥ | \

data-urlencode
--data-urlencode 'From=+31

-u A || [ AuthToken]

1

Make Request Sl

Response

Response will appear here after you make request

Figure 3.15: Twilio - Test setup for sending a message functionality
Please note that we need three important pieces of information from this page:

e SID: Marked in the previous screenshot

¢ Auth Token: If you check the box marked Show your Auth Token, the Auth
Token will become visible

e Twilio API URL: This is mentioned following the curl command

Please note down the SID and the Auth Token as we will be needing those in the Lambda
code. After you have noted these details down, please dismiss this page.

We have successfully configured the Twilio backend, which will help us send SMSes using
our Alexa Skill. In the next section, we will configure our Handsfree Messenger skill via the
Amazon Developer console.
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Configuring the Handsfree Messenger Skill

With our Twilio backend in place, we now need to configure the Alexa Skill. For this, we
will configure via the Amazon Developer portal.

We will assume that the reader knows and has already signed up to the Amazon Developer
portal, and is already aware of basic starter information about the Amazon Alexa Skills
Developer portal. We have already covered account creation and other basic details for the
Amazon Developer portal in the last chapter, hence we would not be repeating those here.

We will start with skill creation:

1. On the Create a new skill screen, please provide the skill with a name:

() amazon alexa

Create a new skill

Handsfree Messenger|

Skill created will default to

Figure 3.16: Creating the Handsfree Messenger skill

Please save these changes and move on to the next screen by using the Next
button at the top right of the screen.

2. In this step, we shall choose a model for our skill.
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We have already covered the specifics of choosing a model in chapter 2,
Hello World, Alexa!, so we won't be going into much detail here. Please
select a Custom model for the skill and move on to the next screen, the
Skill builder checklist, after creating the Skill.

We already know from chapter 2, Hello World, Alexa!, that an interaction model
consists of intents, slots, and sample utterances. The interaction model of the
Handsfree Messenger skill consists of all of those, which we will define in the
following steps by completing the Skill builder checklist.

3. As the first step in the Skill builder checklist, we will provide an Invocation
Name for our skill. The Invocation Name for our skill will be handsfree
messenger. This is the name that users use to invoke our skill. Please save the
model after providing the invocation name.

4. Next, we will need to configure an intent for our skill. Our skill consists of a
single intent, SendMessage. We define the intent as follows:

[ Save Model X Build Mode

CUSTOM

Add Intent

o
3 M
&3 Iericaion Model wesents an action that fulfills a user's spoken request about intents

Imvocation = :
O Create custom intent

~ Intents (4)

. Buile-in ftents (4) SONIMOEEIg0
AMAZON Fallbockintent
AMAZON Cancelintent
AMAZON Helpintent
AMAZON Stopintent
Slat Types (0) [+

JSOM Editor
B retaces
Y Endpaine

$49 weent History

ACCOUNT LINKING

Figure 3.17: Creating the SendMessage intent
Please click on the Create custom intent button to create the intent.

But that is not all; we will also need to include a slot in the intent schema so that
we can pass the message text as an argument to the Lambda.
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Slot: Simply stated, a slot contains the extra pieces of data that can be
passed with an intent. In our case, we will be defining a custom slot type,
which we use to pass message text with the SendMessage intent.

We will include a custom slot type in our intent schema in the next step, which
will hold the text for the SMS.

5. Once the intent is created, please scroll down the intent details screen and add a
custom slot with the name Text. Add the slot and provide it with a predefined
type of AMAZON.SearchQuery from the dropdown as shown in the following
screenshot:

[ SendMessage

21 mteraction Model

Sample Utterances (0)
Irvocation:

~ Intents (5) Lt
Text ]
w  Bult-in Mtents (4]
AMAZON Fallbockintent
AMAZON Concelintent
AMAZON Helpintent
AMAZON Stopintent This intent has no sample utterances

~ Slot Types (1) 4]

AMAZON SearchQuery

JSON Editoe 0-0el0 >

B reertaces Intent Slots (1)

% Endpoint

4% mtent History
AMAZON SearchQuery 1

ACCOUNT LINKING

Figure 3.18: Alexa Skill — Adding a custom slot to a skill

We have included a custom slot with the name Text and type
AMAZON.SearchQuery.

Although a confusing name, the AMAZON.SearchQuery slot type can be
used to pass any type of phrase to your Lambda by containing it in a slot.

This slot will hold the message text to be passed as an argument to the
SendMessage intent.
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To know more about slots, types, and custom slot types, please visit

https://developer.amazon.com/docs/custom-skills/custom—
interaction-model-reference.html#custom-slot-syntax.

6. Next up, we will need to define some sample utterances for the Handsfree

Messenger skill, which will, in turn, launch the sendMessage intent:

131 Interaction Model

Invocation

v itents 5) (+]

Text

v Bullr-in ntents (4)

AMAZON Follbockintent

AMAZON Concetlntent

AMAZON Helpintent

AMATON Stopintent
w Slot Types (1) &
AMATON SearchQuery

JSOM Editor
[ mertaces
© Endpint
149 intent Mistory

ACCOUNT LINKING

/ SendMessage

Sample Utterances (3)

send sms (Text}

send (Text}

send message (Text)

Intent Slots (1)

3

2 AMAZON SearchQuery

Intent Confirmation

1-30f3

Figure 3.19: Specifying sample utterances for a skill

If you notice, in the sample utterances shown, all of them contain a custom slot

type, { Text }, which will contain the spoken message/phrase.

Please click the Save Model button at the top left of the screen to save these

changes.

We will not move to the next step yet and configure our Lambda first. However, before
that, please copy our skill ID from the Endpoints section under the Skill builder checklist
and save it somewhere. We will need it in the next section to link it with the Lambda for

skill ID validation. Since we have also performed this step in chapter 2, Hello World, Alexa!,
we are not repeating the details here.
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Coding the Lambda function

Once the interaction model has been created, we will leave this screen as is and will focus
on creating the Lambda.

1. Please open a new browser tab and navigate to AWS console, the web URL for
which is mentioned here:

The AWS console can be found at https://console.aws.amazon.com.
Please note that you may need to create a new account if not already
created.

We have already covered the creation of a basic Lambda function in Steps 8-12 in
Chapter 2, Hello World, Alexa!, under the heading Hello Alexa — Building a Hello
World Alexa Skill, so we shall not be repeating the steps here. Please follow those
steps, name the Lambda function handsFreeMesssengerskill, and link the
skill ID with the Lambda, as previously described in chapter 2, Hello World,
Alexa! under the heading Hello Alexa — Building a Hello World Alexa Skill.

Since our skill is very simple, our Lambda will be handling two basic requests:

¢ Launch request: To handle launching the skill

¢ Intent request: To handle various Intents (in our case, just one,
SendMessage, to send the actual SMS)

We will be editing the code inline, in the index. js file in the developer portal
itself. We shall start by segregating each of the requests that our Skill receives. For
this, please declare the following handler:

exports.handler = function (event, context) {
try A
if (event.request.type === "LaunchRequest") {
} else if (event.request.type === "IntentRequest") {

}
} catch (e) {
context.fail ("Exception: " + e);
}
}i

This is how we segregate the launch and intent event requests.
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2. Next up, we will define some helper functions that will help us in creating
speech responses:

function buildSpeechletResponse (output, shouldEndSession) {
return {
outputSpeech: {
type: "PlainText",
text: output
}I

shouldEndSession: shouldEndSession

}i

function buildResponse (speechletResponse) {
return {
version: "1.0",
response: speechletResponse
bi
}

These functions help the Lambda to return the response to be spoken by Alexa
whenever it receives a specific intent/input.

The buildResponse function will generate the plainspoken response which shall
eventually be voiced by Alexa.

The buildSpeechletResponse function will specify the output that Alexa will
eventually speak, in the form of plain text. It also takes another variable,
shouldEndSession, which specifies whether Alexa should end the session after
the response or not.

3. Once we have the helper functions configured, we can update the handling
of LaunchRequest and IntentRequest cases to have Alexa speak with relevant
responses, as shown here:

exports.handler = function (event, context) {
try A
if (event.request.type === "LaunchRequest") {

onLaunch (function callback (speechletResponse) {
context.succeed (buildResponse (speechletResponse)) ;
b i
} else if (event.request.type === "IntentRequest") {
onIntent (event.request,
function callback (speechletResponse) {
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context.succeed (buildResponse (speechletResponse)) ;
)i
}
} catch (e) {
context.fail ("Exception: " + e);

}i

Now, when our Lambda receives a LaunchRequest, it will call the onLaunch
method to send a welcome message back, which we will implement in the next
step.

Also, if it receives an IntentRequest, it can call the onIntent method, which in
turn will filter down on the intent's name (although filtering is not needed
currently since we have only one custom intent).

Save your progress by clicking Save in the top-right corner of the screen.

4. We shall now implement the onLaunch and the onIntent methods that we
discussed in the previous step:

function onLaunch (callback) {
var output = "Welcome to HandsFree Messenger.";
var endSession = false;
callback (buildSpeechletResponse (output, endSession));

function onIntent (intentRequest, callback) {
var intent = intentRequest.intent,
intentName = intentRequest.intent.name;
if ("SendMessage" === intentName) {
var text = intent.slots.Text.value;
var recipient = '+31XXXXXXXXXX';
SendMessage (recipient, text,callback);
} else {
throw "Intent not recognized";

}

The onLaunch method is simple—it creates a welcome message and sends it back
after creating a speech response out of that message, using the helper methods we
defined earlier.
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The onIntent method is comparatively tricky—it filters out the intent based on
its name and if the intent is the SendMessage intent, then it extracts the SMS text
from the slot value before forwarding it to the recipient's hard-coded mobile
number via the SendMessage function.

We shall define the SendMessage function in the coming steps.

The sendMessage function is the juice of the whole skill. It is the one responsible
for passing the message to the Twilio backend. However, before defining

the SendMessage function, we need to declare a few constants that will be
required while interacting with the Twilio API.

If you remember, we noted down the SID and the Auth Token in the last step of
the previous section; it is time now to declare them. We will be using these
constants in the SendMessage function. Declare those variables as shown here:

var sid = "ACXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX';
var token = "4PXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXX';
var sender = "+31XXXXXXXXXX';

var https = require('https');
var queryString = require('querystring');

Define these constants at the very top of the index. js file on the AWS developer
portal. After defining them, the index. js file on the developer portal should
resemble the one shown here:

Function code info

Environment

Code entry type Runtime Handler Info
Edit code inline v Node.js 6.10 v index.handler
File Edit Find View Goto Tools Window ol G
v handsFreeMessengerSkill ‘a8 index s
index.js

var sid = 'ACHE
var token = "4b I
var sender = '+31 N ;

var https = require('https');
var queryString = reguire('querystring');

WO B W

Figure 3.20: Coding the Lambda
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Please note that we have declared the same Twilio number as the sender that we
generated in Step 11 in the previous section.

6. With our constants ready, we can now finally define the SendMessage function:

function SendMessage (to, body, callback) {
var message = {
To: to,
From: sender,
Body: body
}i
var messageString = queryString.stringify (message);

var options = {
host: 'api.twilio.com',
port: 443,

path: '/2010-04-01/Accounts/' + sid + '/Messages.json',
method: 'POST',
headers: {
'Content-Type': 'application/x-www-form-—
urlencoded',
'Content-Length':
Buffer.bytelLength (messageString),
'Authorization': 'Basic ' + new Buffer (sid
+ ':' + token).toString('base6d"')
I3
}i
var req = https.request (options, function (res) {
res.setEncoding ('utf-8");
var responseString = '';
res.on('data', function (data) {
responseString += data;
3
res.on('end', function () {
var speechOutput = "Message sent.";
var shouldEndSession = true;
callback (buildSpeechletResponse (speechOutput,
shouldEndSession)) ;
1)
3
reqg.write (messageString);
reqg.end();

[82]



Hands-Free Experience with Alexa Chapter 3

There is a lot going on in this function. The SendMessage function constructs a
message object, which contains information about the sender, the recipient, and
the text to send.

It then places a request to the Twilio backend with the SID, AuthToken, and
message string as parameters.

The successful sending of the message is marked by Alexa confirming it by saying
the phrase, "Message sent."

After you have added this code, please save your progress by clicking Save in the
top-right corner of the screen.

7. Now, we need to link the Lambda to our skill and for this purpose, we will need
the Amazon Resource Number (ARN) of our Lambda. The ARN is located in the
top-right corner of the Lambda function/Code Editor page. Please copy the ARN
and once you have copied it, please navigate to the previous browser tab, where
we were configuring the interaction model of our skill using the Skill builder
checklist. Please select the Endpoint section from the Skill builder checklist to
land on the Endpoint screen:

() amazon alexa

Harsdfre

CUSTOM

Endpoint

51 interaction Model

Ievocation
~ interas (5}
~ Sendessage
Text

 Buile-In fatents (4]

AMAZON Follbockintent
ARN 10 be pasted
here

AMAZON Cancetintent

AMAZON Melpintent l

AMAZON Stopintent

Default Fegicr
v Slot Types (1) o P rech |

AMAZON SearchQuery

JSOM Editor

B intertaces

Figure 3.21: Configuring the skill
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Please select AWS Lambda ARN as Service Endpoint Type and enter the ARN that we
copied earlier (obfuscated in the preceding screenshot for privacy and security reasons),
leave the other options on this screen as is and click the Save Endpoints button.

Please navigate back to the Skill builder checklist and build the interaction model.

Testing the Skill

Our setup is almost complete and we are ready to test our Handsfree Messenger skill. The
skill can be tested via the actual Amazon Echo device or via the Alexa Simulator.

Since we have already used the Alexa Simulator in chapter 2, Hello World, Alexa!, this time
you can test the skill using an actual Amazon Echo, provided you have one and the Echo is
connected and set up. Then, if you say "Alexa, launch Handsfree Messenger," it should
reply with "Welcome to Handsfree Messenger." If you then say, "Send message — Pick up
groceries," it should reply "Message sent" and an SMS with the text "Pick up groceries"
should be delivered to the recipient.

Please note that each free Twilio account comes with a small balance and,
hence, sending a few messages (10-20) will not incur any cost to you.

Our skill is now tested and ready to be played around with. You can find the code for the
Lambda from this chapter at the link mentioned in the information box.

Please find the code for the Lambda at the following URL https://
github.com/madhurbhargava/AlexaSkillsProjects/blob/master/

Chapter3_HandsFreeMessenger_index.js.

With this, we have reached the end of this chapter.
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Summary

We do hope you enjoyed creating the Handsfree Messenger skill, which was slightly more
evolved than our previous skill and oriented toward the practical use of Alexa/Echo
devices. The skill that we created in this section still has room for a lot of improvement. For
example, currently, our skill sends messages to predefined/hard-coded recipients, which
can be improved by passing the recipient details via a slot to the Lambda so that it does not
have to be predefined in the Lambda. We intentionally did not cover this and it is intended
to be an extension exercise, which we highly recommend that you undertake if you really
want to be an Alexa Skills Jedi sooner.

But, we again completed one more interesting Alexa Skill.

In the next chapter, we will extend our faculties regarding Alexa knowledge a little further
by creating an Alexa Skill that is more oriented towards entertainment, will use a slightly
more complex voice interface, and will be even more fun.

Can't wait to get started? Let's begin!

[85]



Let's Play Factly with Alexa

"The human voice is the most perfect instrument of all.”
— Arvo Part

We have been making progress by leaps and bounds in our quest to become an Alexa Skills
Jedi. We started by designing a Hello World Alexa Skill, which made us understand the
finer details of a basic Alexa Skill. Armed with that knowledge, we continued to expand
our arsenal by developing a slightly more advanced Alexa Skill, which also communicated
with a third-party backend (Twilio).

In this chapter, we will take a slight detour and create a self-contained skill called Factly.
Factly will be a trivia/quiz-oriented Alexa Skill that can quiz a user regarding various facts.
It will be a self-contained skill and will not be communicating to any third-party
APIs/backends.

We shall do this by covering the following topics in this chapter:

¢ Motivation for Designing Factly
¢ Designing the Factly Skill
e Building the Factly Skill

Without much further ado, let's begin with an overview of the design of the Skill.



Let’s Play Factly with Alexa Chapter 4

Motivation for Designing Factly

Before we dive deep into the details of the Factly Alexa Skill, let's try to understand the
reason for our choice of creating this Skill by understanding what people use voice
assistants for.

In a study done by Statista on smartphone users in the UK, it was revealed that people who
use voice assistants use them mainly for Amusement, which is second only to Search for
general information, as shown in the following diagram:

\loice assistants: always ready, rarely used?
Sha: { UK srmariphone users thal
S0 istant app and for whal purpose Most commeon reasons for use
Search for
general information 1%
Amusement 10%
Navigation 10%
Don't use the assistant
Weather update 9%
Calender entries &%
Use the assistant
Location based 5
0 2 4 6 8 10 12
Source: Deloitte Global Mobile Consumer Survey May-June 2016

Figure 4.1: Most common uses of voice assistants

With this insight, it is no surprise also that the lion's share of Alexa Skills on the Amazon
Alexa App Store belongs to games and trivia apps:
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Amazon Alexa App Store by Volume of Apps

Movelty & Humor B
Productivity
Food & Drink B News
Health & Fitness B Games, Trivia & Acc.
Sports [ 3y
N ] Eﬁucatlon & Reference
Local W W Lifestyle
Travel & Transportation [ . Weather
Business & Finance W

Movies & TV

Voicelabs Analysis of Amazon's Alexa App Store (December 2016)

Figure 4.2: Alexa Skills categorisation on Amazon Alexa App Store

Surprisingly or unsurprisingly, this is very similar to the distribution of apps in the
smartphone market:

GOOGLE PLAY STORE - SHARE BY APP CATEGORY - NOV 2014 APPLE STORE - SHARE BY APP CATEGORY - NOV 2014

Tools
&%

Lifestyle
&%

Games.
%

Cames
50%

Others
36%

Figure 4.3: App domain dominance on Google Play and Apple's App Store
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The majority of apps published are games, for both the Android and iOS platforms.

Users spent the most time on apps that fall into the category of Gaming and
Entertainment, as shown in the following chart:

90% of Time on Mobile is Spent in Apps

10% Facebook 19%
BROWSER

| Messaging/Soclal 123

YouTube 3%

Chrome 4% 3 HOURS - Entertalnment 17%

40 MINUTES

Saffari 6% —

Others 10%

Gaming 15%
Mews 2%

Productivity 4% Utilitias 8%

@ FLuRRY

Figure 4.4: Time spent by an average mobile user in individual apps (source: Flurry)
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A typical consumer spends 32% of their mobile phone time on Entertainment/Gaming

apps.

We do not have such similarly insightful statistics yet for the Skills market since it is still in
its nascent stages. However, we can make some fairly accurate decisions using what we can
learn from the distribution of apps in the smartphone market, given that the number of
Alexa Skills has grown quite rapidly from 2015 to 2017, as shown in the following chart:

= SEP
JUL
MAY

~N=0OmN

MAR
- JAN
= NOV
SEPT

- JUL

D=2 OoON

MAY
MAR
: JAN

NOV
SEPT

n=aoN
1

US ALEXA SKILLS TOTALS AS OF DECEMBER 2017

20015

17650

15069

12293

4000
———— 3000
——— 2000

= 1000
—

0
130
0

14

0 2500 5000

Source: Amazon

7500 10000 12500 15000 17500 20000 22500

Fig 4.5: Growth of Alexa Skills market (source: voicebot.ai)
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As shown above, as of September 2017, the total number of Alexa Skills in the US market
alone stands roughly at 20,000, out of which at least 25% of the skills are games, trivia, and
entertainment-oriented, that is, a ballpark figure of around 6,000, which is trivial when
compared to the number of apps in the global smartphone market:

3 500

3 000

2 500

2000

1500

Number of apps in thousands

1000

500

Jul'08 Jul'09 Jul'10 Jul'11 Julf2 Jul 13 Jul'14 Jul s Jul"1e Jul17

® Apps @ Games

Figure 4.6: Number of available apps in Apple App Store over a time period (Data source: Apple)

The number of apps in the Apple App Store grew from 0 to 1.5 million over a period of 7
years and is still growing. Anticipating a similar trajectory and considering even a
conservative growth rate, we can clearly hope for a similar growth in the voice skills
market.

The preceding analysis brings us to the following conclusions:

¢ Games/Entertainment skills are and will always be the most downloaded and
used skills, irrespective of the platform they are being developed for

e Compared to the smartphone apps market, the skills market is still in its infancy
and there is a lot of room to grow
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With the current count of Games/Trivia-oriented skills in the Alexa Skills store being
around 6,000, there is a lot more room to accommodate other Games/Trivia skills, which is
one of the major reasons that we decided to introduce our readers to the Factly Skill in this
chapter.

Designing the Factly Skill

We hope that the discussion in the last section should have given you a fair idea of the
motivation behind the Factly Alexa Skill. Now, we shall level up and design the actual
Factly Skill. It is always better to design before coding anything because it gives us a clarity
about the end goals of the software and the finer details, which we may otherwise miss
when we actually code the software.

The Factly Alexa Skill is a simple quiz skill. At the code level, the Factly Skill/Lambda will
contain a bank of questions that will be presented to the user one by one. The skill will
further perform depending on the user's reply.

Factly will work via the following steps:

1. The user will launch the Factly Skill via a standard Alexa Skill launch utterance.

2. Alexa will confirm the launch and provide a brief introduction to the skill and
play method:

Factly will ask you 3
questions.... Just say
the number of the

Alexa, Launch

Factly question....

Figure 4.7: Step 1 — Factly, launch

The skill that we will design will consist of three trivia questions and each
question will have four answer choices, with only a single choice being the correct
one.
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3. Alexa will begin the quiz by asking the first question:

Where was Adolf

Hitler born

User

Figure 4.8: Step 2 — Factly, questionnaire

4. The user can provide the answer by just saying the number of the correct answer,
for example: "The answer is 3" or just "3":

The answer Correct/rong

3 Answer.

User

Figure 4.9: Step 3 — Factly, answer acknowledgment

Depending on the user's answer, the skill will provide a response that the answer
is correct or incorrect.

5. The user can also end the session:

Your Final Score
is...

Alexa, Stop

Factly

User

Figure 4.10: Step 4 — Factly, conclusion
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6. Steps 4, 5, and 6 will be repeated until all the quiz questions have been exhausted
or the user decides to end the session.

The interaction flow can be expressed in terms of a VUI diagram:

Alexa, Launch Factly

The answer is 3

Figure 4.11: Factly, VUI flow

Also, the overall information flow of a typical quiz session can be mapped out as follows:

6. Alexa passes the user response back to
5. User answers the question the Lambda and the process continues until
the user decides to end the game.

1. User initiates the quiz 2. J\ka poesas Usaf

[
) > - > I
e

4. Alexa parses the response
from the Lambda, extracts 3. Lambda parses the input and passes
the question and poses it to appropriate question/response back
the user.

Figure 4.12: Factly, data flow
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Also, we can map out the flow of data in the skill as per the following diagram:

An Exception Occurs

Factly Exits

User launches the Factly Skill

l

Alexa parses the user

utterance and passes it as R
an input to the Lambda

Parse fail Lambda tries to

recognise and parse
the input

Parse success

Lambda formulates response and
the guestion and passes it back to
Alexa

l

Alexa poses the question to
the user

l

>
. Pl
User repligs to i

exit Factly User provides a

User provides an answer

reply o

Process continues until the user exits the
& skill or all questions are exhausted

Figure 4.13: Factly, information flow

With our data flow in place, now it is time to code the actual Factly Skill.
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Building the Factly Skill

Now, since we understand how data flows to and from our Factly Skill, it is time to actually
build it. For this purpose, we will build the actual Lambda via the Amazon Developer

portal.

We will assume that the reader knows about and has already signed up to the Amazon
Developer portal, and is already aware of the basic starter information about the Amazon
Alexa Skills Developer Portal, since this has also been already covered in detail in chapter
2, Hello World, Alexa!. We already covered account creation and other basic details for the
Amazon Developer Portal in chapter 2, Hello World, Alexa!, so we will not be repeating

those here.
We shall begin with the skill creation:

1. On the Skill builder checklist, select Invocation Name to navigate to the
Invocation name screen and provide the skill with an invocation name, as shown

in the following screenshot:

() amazon alexa

‘ @ Englsh (US) [ save Mode ¥ Build Mode
CUSTOM

121 iteraction Model

~ lintents (1)
~ Bulle-in atents (1)
AMAZON Stopintent
P Skill Ivvocation Name

JSON Editor
B tertaces

& Endpoint
14§ wtent Hissory

ACCOUNT LINKING

PERMISSIONS

Figure 4.14: Alexa Skills dashboard — Adding Invocation Name

Save these changes by clicking on the Save Model button. Once you have
successfully saved the changes, navigate back to the Skill builder checklist.
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2. In this step, we shall define the Intents, Samples, and Slots for the Interaction
Model for our skill. Our skill will be making use of two intents:

e Answer Intent: This intent will hold the user's answers to the quiz
questions posed by the Factly Skill. This intent will also include a
slot so that we can pass the answer as an argument to the Lambda.

e AMAZON.Stoplntent: This is a standard intent pre-provided by
ASK, through which the user can terminate the skill's execution at
any point in time.

To know more about standard built-in intents, please visit https://
developer.amazon.com/docs/custom-skills/standard-built-in-

intents.html.

From the Skill builder checklist, click on Intents, Samples, and Slots to land on
the Add Intent screen. Rather than directly defining an Intent, we will first define
a custom slot that we can later include in our Answer Intent:

() amazon alexa

CUSTOM
Add Intent
1) imteraction Model AN intent represents an action that futfills a user's spoken request about intents.
Ivocation
© Create custom intent

v Intents (1) @

~ Built-in dntents (1) |

AMAZON Stopirtent
l Slat Types ()
JSON Editor
B tertaces
& Endpaine

147 ttent Histoey
ACCOUNT LINKING

PERMISSIONS

Figure 4.15: Adding a New Slot Type
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As shown in the preceding screenshot, click on the Add button next to Slot Types
to land on the Add Slot Type screen.

To know more about slots, types, and custom slot types, please visit
https://developer.amazon.com/docs/custom-skills/custom—

interaction-model-reference.htmlf#custom-slot-syntax.

On the Add Slot Type screen, create a custom slot type by the name of
LIST_OF_CHOICES, as shown in the following screenshot:

& English (U5) 3 save Mode! X Build Mode

CUSTOM

7 Add Slot Type
553 materaction Model Siot types defing haw data in an intent slot is recognized and handied All intent slats must be assigned a slot type. about using slot types.

Ievogation
© Create custom slot type

~ intents (1) o

w Duile-In Matersts 1) LIST OF CHOICES

AMAZON Stopintent
Stot Types (8}

JSON Editor
B ntertaces

& Endpains
147 ntent History
ACCOUNT LINKING

PERMISSIONS

Figure 4.16: Naming the new custom Slot Type
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On the next screen, provide it with a list of values, 1, 2, 3, 4, since each of the
questions posed by the Factly Skill can have these four possible answers:

/ LIST_OF_CHOICES

o gr——

Invecation Slot Values (4)
[+ e (1) )
~ Builr-n bntents (1) +

AMAZON. Stopincent

v Shot Types (1)

B et 3 +
"
% Endpoim 5 . u
$44 insens vestery

. + a
ACCOUNT LINKING

T-aote

PLRMISSIONS.

Slots Using (LIST_OF_CHOICES)

Figure 4.17: Adding Slot Values to the custom Slot Type

With our slot type set up, click on the Add button to add an intent, as shown in
the following screenshot:

/ LIST_OF_CHOICES

T2 interaction Model
Invocation Slot Values (4)
] © i)
< e ) +

AMAZON Stopintent

v Siot Types (1) >
8 " -
B incertoces + 8
% Endpoim . + -
T49 meene Hestoey
. <

ACCOUNT LINKING
1-dols
PERMISSIONS.

Slets Using (LIST_OF_CHOICES)

Figure 4.18: Adding an Intent
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This should bring you to the Add Intent screen. Define an intent called Answer
on this screen, which is going to contain the answer provided by the user for the
questions posed by the Factly Skill, as shown in the following screenshot:

81 nteraction Model

oken request about Intents.

Tervocation

© Create custom intent

v intents (1)

~  Buile-in Mtents {7) Angwer

AMAZON Stopirdent
~ Slot Types (1)
LIST_OF_CHOICES

JSON Editor
W torfaces
& Endpoint
4% tatant History
ACCOUNT LINKING

PERMISSIONS.

Figure 4.19: Naming the Intent

Once you have defined the intent, click on the Create custom intent button to
land on the Sample Utterances screen. Before defining any sample utterances,
scroll down on this screen and create a new slot type called Choice. Give this slot
the type of LIST_OF_CHOICES, which we defined earlier from the drop-down
menu:
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Figure 4.20: Adding slot to the Intent

Once we have defined the slot, we can now go ahead and define a couple of
sample utterances for our intent.

3. Add a couple of Sample Utterances for the Answer intent which will, of course,
include the Choice slot, since that is what will contain the actual answer to the

questions posed by Factly:

l @ Engish (US) Jl
cusTOM

11 twsccion Mode

ireacation
 ingents (2) o
Cheice &8

v Busitln incents (1)
AMAZON. Stopintent

~ Siot Types (1) [+]
LIST_OF_CHOICES &

J5DN Editor
) nertaces

& Endpoint
168 intent Matory

ACCOUNT LINKING

ts [ Answer

Sample Utterances (2)

the answer is [Cholce}

[Choice)

Intent Slots (1)

LIST_OF_CHOIKES

1-202

Figure 4.21: Adding Sample Utterances for the Intent
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Once you have defined and saved the model, you can also click on the JSON
Editor option in the left menu pane and verify that your JSON configuration
matches this one:

{
"interactionModel": {
"languageModel": {
"invocationName": "factly",
"intents": [
{
"name": "Answer",
"slots": [
{
"name": "Choice",
"type": "LIST_OF_CHOICES"
}
]I
"samples": [
"the answer is {Choice}",
"{Choice}"
]
}I
{
"name": "AMAZON.StopIntent",
"samples": []
}
]I
"types": [
{
"name": "LIST_OF_CHOICES",
"values": [
{
"name": {
"value": "1"
}
}I
{
"name": {
"value": "2"
}
}I
{
"name": {
"value": "3"
}
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"name": {
"Value": "4"

}

}

After confirming the JSON configuration, navigate back to the Skill builder
checklist.

4. From the Skill builder checklist, navigate to the Endpoint screen, copy the skill
ID from the Endpoint screen, and save it somewhere. We will be needing it
shortly.

Configuring the Lambda function

Once the Interaction Model is created, we will leave the configuration screen as it is for
now and we will focus on creating the Lambda:

1. Open a new browser tab and navigate to the AWS Console, the web URL for
which is mentioned in the following information box:

The AWS console can be found at https://console.aws.amazon.com.
0 Please note that you may need to create a new account if one is not

already created.

Name the Lambda function fact1ySkill and fill in the details as shown in the
following screenshot:
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Author from scratch e

Name*

factlySkill

Runtime®

Node.js 6.10 v

Role*

s the missiol of your function. Note that new may not be av ble for 3 few minut after creation. Leam more about Lambda
Choose an existing role v

Existing role*

lambda_basic_execution A4 J

Cancel Create function

Figure 4.22: Naming the Lambda
Click on the Create function button after filling in the details.

2. On the next screen, under the Designer section, you will need to add a trigger to
invoke the Lambda function:

Configuration Monitoring

v Designer

Add triggers ‘p
Click on a trigger from t t belaw l@ factlySkill
o 80d ¥ Lo |
AP Gat
Cateway Add triggers from the list on the left ; Amazon CloudWatch Logs
AWS loT
Alexa Skills Kit Resources the function's role has access to will be shawn

here
Alexa Smart Home

CloudFront

Figure 4.23: Configuring the Lambda
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From the list of triggers on the left, select Alexa Skills Kit since Alexa will be
invoking and supplying input to our Lambda function:

Configuration Monitoring

v Designer

Add triggers
i ' at 'ln factlySkill

AP Gateway O Alexa Skills Kit & Amazen CloudWatch Logs

AWS loT @ Configuration required

Resources the function's role has access to will be shown
here

Alexa Skills Kit Add triggers from the list on the left

Alexa Smart Home

CloudFront

Figure 4.24: Adding a trigger for the Lambda

Once we have added the trigger, the next step will be to add the Skill ID that we
copied in the previous section. Add the Skill ID in the section shown in the
following screenshot:

Configure triggers

(@ skill ID verification is an easy way to verify the Skill ID in an incoming request from a Skill. To set this up, enter the Skill ID (also called Application ID) of your skill X
located in your Alexa Skills Kit dashboard. Learn more.

Skill 1D verification
© Enable {recommended)
Disable

Skill ID
amzn.ask.skill. I

Lambda will add the necessary permissions for Amazon Alexa to invoke your Lambda function from this trigger. Learn more about the Lambda permissions model

Cancel Add

Figure 4.25: Adding the Skill ID to the Lambda

Adding the Skill ID ensures that the Lambda responds to only those requests
that are generated by the verified skill. After adding the Skill ID, click on the
Add button at the bottom of the screen and then on the Save button on the top-
right corner of the screen.
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3. Once you have clicked the Save button, select the fact1lyskill box under the
Designer section, as shown in the following screenshot:

Configuration

Monitoring

v Designer
Add triggers ;& =
k ana trigger fr |||,*¢ factlyskill
AP| Gatew,
d O Alexa Skills Kit g’ Amazon CloudWatch Logs
AWS 10T ® Saved
Alexa Skills Kit Resaurces the function's role has access to will be shown

Add triggers from the list on the left

here

Alexa Smart Home

CloudFront

Figure 4.26: Concluding the Lambda configuration

This should bring up a code editor at the bottom where we will add the code for the
Lambda.

Coding the Lambda function

We will be editing the code inline, in the index. js file in the developer portal itself:

1. First of all, we shall define an array of JSON, which will contain the quiz
questions to be posed by the trivia skill. This can be defined right at the top of the
index. js file, even before the exports.handler:

//questions is an array of json objects
var gquestions = [
{
"World War I began in which year?": [

111923",
"1938",
"1917",
"1914"

"Adolf Hitler was born in which country?": [
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"France",
"Austria",
"Hungary",
"Germany"

"The battle of Hastings was fought in which country?":

"France",
"Russia",
"England",
"Norway"

17
var correctAnswerSlots = [3, 1, 2]1;

As shown in the preceding code, apart from the questions array, we have also
defined another array called correctAnswerSlots, which contains the index of
the correct answers for each question defined in the questions array.

Confused? We can elaborate this with an example. It can be deduced from the
correctAnswerSlots array that the answer to the first question, World wWar I
began in which year?,is 1914, which is located at index 3 (or is the fourth
choice). Hence, we have 3 in the first position in the correctAnswerSlots array.

2. Now, we can go ahead and implement the handling of events in
exports.handler. Our Lambda will be handling two basic requests:
e LaunchRequest: To handle the launch of the skill

¢ IntentRequest: To handle various Intents (in our case, we have just
two intents, the first one being the Answer intent, which indicates the
answer of the quiz question posed by Factly, and
AMAZON. StopIntent, which indicates an exit from the skill)

We shall start by segregating each of the requests that our skill receives. For this,
declare the following handler:

exports.handler = function (event, context) {
try A
if (event.request.type === "LaunchRequest") {
} else if (event.request.type === "IntentRequest") {
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}
} catch (e) {
context.fail ("Exception: " + e);

bi
This is how we segregate the Launch and Intent event requests.

3. Next up, we will define some helper functions that will help us in creating
speech responses:

function buildSpeechletResponse (output, repromptText,
shouldEndSession) {
return {
outputSpeech: {
type: "PlainText",
text: output
b
reprompt: {
outputSpeech: {
type: "PlainText",
text: repromptText

}l

shouldEndSession: shouldEndSession

bi

function buildResponse (sessionAttributes, speechletResponse) {
return {
version: "1.0",
sessionAttributes: sessionAttributes,
response: speechletResponse
i
}

These functions help the Lambda in returning the response to be spoken by Alexa
whenever it receives a specific intent/input.
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The buildResponse function will generate the plain-spoken response to be
spoken by Alexa.

The buildSpeechletResponse function will specify the output that Alexa will
eventually speak, in the form of plain text. It also takes another variable,
shouldEndSession, which specifies whether Alexa should end the session after
the response or not.

4. Once we have the helper functions configured, we can update the handling of
LaunchRequest and IntentRequest cases to have Alexa speak relevant
responses, as shown in the following code:

exports.handler = function (event, context) {
try A
if (event.request.type === "LaunchRequest") {

onLaunch (event.request,
event.session,
function callback (sessionAttributes,
speechletResponse) {
context.succeed (buildResponse (sessionAttributes,
speechletResponse)) ;
)i
} else if (event.request.type === "IntentRequest") {
//TBD

3
} catch (e) {
context.fail ("Exception: " + e);

}i

When the Lambda receives a LaunchRequest, it will call the onLaunch method
to send a welcome message back:

function onLaunch (launchRequest, session, callback) {
getWelcomeResponse (callback);

}
We shall be implementing the getWelcomeResponse method in the next step.

Please save our progress by clicking the Save button in the top-right corner of the
screen.
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5. The getWelcomeResponse method is responsible for formulating the launch
response and posing the first question to the user:

var ANSWER_COUNT = 4;
var GAME_LENGTH = 3;

function getWelcomeResponse (callback) {

var sessionAttributes = {},
speechOutput = "Factly will ask you " +
GAME_LENGTH.toString ()
+ " questions, try to get as many right as you can.
Just say the number of the answer. Let's begin. ",
shouldEndSession = false,

gameQuestions = populateGameQuestions(),

currentQuestionIndex = 0,

correctAnswerIndex =
correctAnswerSlots[currentQuestionIndex],

answers = populateAnswers (gameQuestions, 0),

spokenQuestion =

Object.keys (questions[gameQuestions[currentQuestionIndex]]) [0],
repromptText = "Question 1. " + spokenQuestion + " ",
i;

for (i = 0; i1 < ANSWER_COUNT; i++) {

repromptText += (i+l).toString() + ". " + answers[i] +
" mw

}

speechOutput += repromptText;

sessionAttributes = {
"speechOutput": repromptText,
"repromptText": repromptText,
"currentQuestionIndex": currentQuestionIndex,
"correctAnswerIndex": correctAnswerIndex + 1,
"questions": gameQuestions,
"score": O

bi
callback (sessionAttributes,

buildSpeechletResponse (speechOutput, repromptText,
shouldEndSession)) ;

}
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As shown in the preceding code, before defining the getWelcomeResponse
function, we declare two variables, ANSWER_COUNT and GAME_LENGTH, which
indicate the number of answers per question and the total number of quiz

questions in the game. These variables will be used by the getWelcomeResponse
function.

Next, we define the getWelcomeResponse function, which first creates a launch
response using the GAME_LENGTH variable. It then loads all the indices for
gameQuestions using the populateGameQuestions method:

function populateGameQuestions () {
var gameQuestions = [];
var index = questions.length;

if (GAME_LENGTH > index) {
throw "Invalid Game Length.";

for (var j = 0; j < GAME_LENGTH; j++){
gameQuestions.push (j);

return gameQuestions;

}

It later uses this to populate the answers for each question using the
populateAnswers method:

function populateAnswers (gameQuestionIndexes,
correctAnswerIndex) {
var answers =

questions[gameQuestionIndexes[correctAnswerIndex]] [Object.keys (
questions[gameQuestionIndexes[correctAnswerIndex]]) [0]];

var index = answers.length;
if (index < ANSWER_COUNT) {

throw "Not enough answers for question.";

return answers;
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It also sets the currentQuestionIndex to 0 (since this is the very first question
to be posed by the Factly Skill) before creating the sessionAttributes and
finally creating the speechletResponse to be passed back to Alexa.

6. With the handling of the onLaunch method in place, we will now focus on the
onIntent method, which gets called once the Lambda receives an

IntentRequest:
exports.handler = function (event, context) {
try |
if (event.request.type === "LaunchRequest") {

onLaunch (event.request,
event.session,
function callback (sessionAttributes,
speechletResponse) {
context .succeed (buildResponse (sessionAttributes,
speechletResponse));
)i
} else if (event.request.type === "IntentRequest") {
onIntent (event.request,
event.session,
function callback (sessionAttributes,
speechletResponse) {
context.succeed (buildResponse (sessionAttributes,
speechletResponse));
i
}
} catch (e) {
context.fail ("Exception: " + e);

by
The onIntent method handles the only two intents raised by the Factly Skill:

function onIntent (intentRequest, session, callback) {

var intent = intentRequest.intent,
intentName = intentRequest.intent.name;
if ("Answer" === intentName) {
handleAnswerRequest (intent, session, callback);
} else if ("AMAZON.StopIntent" === intentName) {
handleFinishSessionRequest (intent, session, callback);
} else {

throw "Invalid intent";

[112]



Let’s Play Factly with Alexa Chapter 4

We shall first see the simpler of the two, which is AMAZON. StopIntent, raised
once the user decides to prematurely end the skill's execution by saying a phrase
such as "Alexa, Stop Factly." This causes handleFinishSessionRequest to be
called:

function handleFinishSessionRequest (intent, session, callback)
{
callback (session.attributes,
buildSpeechletResponse ("Factly will Exit. Good bye!",
""", true));

}
This says a goodbye phrase to the user before the Factly Skill exits.

The Answer intent request is a significantly more complicated one, as it has
multiple information flow paths and is handled by the handleAnswerRequest
method:

function handleAnswerRequest (intent, session, callback) {
var speechOutput = "";
var sessionAttributes = {};
var gameInProgress = session.attributes &&
session.attributes.questions;
var answerSlotValid = isAnswerSlotValid(intent);
var userGaveUp = intent.name === "DontKnowIntent";

var gameQuestions = session.attributes.questions,
correctAnswerIndex =
parselnt (session.attributes.correctAnswerIndex),
currentScore = parselnt (session.attributes.score),
currentQuestionIndex =
parselnt (session.attributes.currentQuestionIndex),
correctAnswerText =
session.attributes.correctAnswerText;

var speechOutputAnalysis = "";

if (answerSlotValid &&

parselnt (intent.slots.Choice.value) == correctAnswerIndex) {
currentScore++;
speechOutputAnalysis = "correct. ";
} else {
if ('userGaveUp) {
speechOutputAnalysis = "wrong. ";
}
speechOutputAnalysis += "The correct answer is
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" + correctAnswerIndex;

}

// if we reached end of quiz and can exit the game

session
if (currentQuestionIndex == GAME_LENGTH - 1) {
speechOutput = userGaveUp ? "" : "That answer is
"
speechOutput += speechOutputAnalysis + " . . You
got . . . " + currentScore.toString() + " out of "

+ GAME_LENGTH.toString () + " questions correct.
Thank you for playing!";
callback (session.attributes,
buildSpeechletResponse (speechOutput, "",
true));
} else {
currentQuestionIndex += 1;
var spokenQuestion =
Object.keys (questions[gameQuestions[currentQuestionIndex]]) [0];
correctAnswerIndex =
correctAnswerSlots[currentQuestionIndex];
var answers = populateAnswers (gameQuestions,
currentQuestionIndex),

questionIndexForSpeech = currentQuestionIndex +
1/
repromptText = "Question " +
questionIndexForSpeech.toString() + ". " + spokenQuestion + "
"
for (var i = 0; i < ANSWER_COUNT; i++) {
repromptText += (i+l).toString() + " . " +
answers[i] + " . "
}

speechOutput += userGaveUp ? "" : "That answer is

speechOutput += speechOutputAnalysis + "
Your score is " + currentScore.toString() + ". . ." +
repromptText;

sessionAttributes = {
"speechOutput": repromptText,
"repromptText": repromptText,
"currentQuestionIndex": currentQuestionIndex,
"correctAnswerIndex": correctAnswerIndex + 1,
"questions": gameQuestions,
"score": currentScore

bi

callback (sessionAttributes,
buildSpeechletResponse (speechOutput,
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repromptText, false));
}
}
}

The preceding method first checks whether the answer/choice provided by the
user is actually a valid one using the isAnswerSlotValid method:

function isAnswerSlotValid(intent) {

var answerSlotFilled = intent.slots && intent.slots.Choice
&& intent.slots.Choice.value;

var answerSlotIsInt = answerSlotFilled &&
!'isNaN (parselnt (intent.slots.Choice.value));

return answerSlotIsInt &é&
parselnt (intent.slots.Choice.value) < (ANSWER_COUNT + 1) &&
parselnt (intent.slots.Choice.value) > O;

}

This basically checks whether the answer provided by the user is a valid integer
and is within the valid answer range.

Then, it goes on to verify the answer is actually correct using the
correctAnswerIndex variable associated with the session attributes that we
created in Step 5. It then checks whether the game has actually ended or the user
is continuing to another question before creating the final speechletResponse.

After we have added the final piece of code in the index. js file, save progress by
clicking the Save button in the top-right corner of the screen.

7. Now, we need to link the Lambda to our skill and, for this purpose, we will need
the ARN of our Lambda. The ARN is located in the top-right corner of the
Lambda function/code editor page. Copy the ARN and once you have copied the
ARN, navigate to the previous browser tab, where we were configuring the
Interaction Model of our skill via the Skill builder checklist. Select the Endpoint
section to navigate to the Endpoint screen:
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Endpoint

143 mnteraction Model
Ivozation
~ intents (2}
~ Answer
Choice

w Built-in Antersts (1)

AMAZON Stopintent
v Slot Types (1)
LIST_OF_CHOICES

JSON Editor

B wnertaces
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4% intent History

Figure 4.27: Adding the Lambda ARN to the Factly Skill

As shown in the preceding screenshot, select AWS Lambda ARN as Service
Endpoint Type and enter the ARN that we copied earlier (shown obfuscated in
the preceding screenshot due to privacy and security reasons).

Select the Save Endpoints button, navigate to Skill builder checklist and rebuild
the model again.

Adding Persistence to Factly

When it comes to games (and also to life), persistence is the key. Seriously, if we had no
way to save the progress of Mario at different levels, we would have never ended up
saving the princess eventually.

To know more about Mario, please visit https://en.wikipedia.org/

wiki/Mario.
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We can also add persistence to any Alexa Skill for saving the current state or the user's
progress. Saving state can be used as a delighter or it can also be a necessity, especially in
Game/Entertainment-oriented skills where it is critical to save the user's progress.

In this section, we shall demonstrate adding persistence to Factly; we shall be informing the
user of the number of times they have played Factly up until now, and for this we will be
storing the launch count using DynamoDB, which is a NoSQL database service provided
by AWS.

To read more about DynamoDB, please navigate to https://aws.amazon.
com/dynamodb/.

We will be accessing DynamoDB via our Lambda code to persist and retrieve the launch
counter. However, our Lambda, in its current state, cannot connect to DynamoDB. You
may now ask: why so? The reason is that our Lambda, in its current state, is executing in
lambda_basic_execution mode, which we chose while creating it, and this mode only
allows the Lambda to execute some basic code and log some data. To connect to
DynamoDB, we will need to elevate lambda_basic_execution mode so that it can access
DynamoDB and we will do this via IAM, which is an Amazon Web Service for Identity
and Access Management.

To know more about IAM, please visit https://aws.amazon.com/iam/.

Let's get started:

1. Navigate to https://console.aws.amazon.com From the list of provided
services, select IAM and, if you cannot find it, then just search for it in the search
box provided, as shown in the following screenshot:
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Figure 4.28: Navigation to IAM on AWS console
Please select IAM to navigate to the IAM dashboard.

2. Once on the IAM dashboard, please select Roles from the left menu:

9
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Figure 4.29: IAM roles
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On the Roles screen, you should have a pre-existing lambda_basic_execution
role, since we have been using it for all our Lambda functions. Click on it; we are
going to augment it with a policy so that we can access DynamoDB with this role.
This way, we will not need to make any additional configuration changes (for
example, creating a new role from scratch).

3. On the next screen, click the Attach policy button:

1 Summary Delste rale

Aole ARN L4d
Rale descriptien
Instance Profilo ARNs ()
Path
Crestion time 2
Maximum GLUAP session duration I

Credlential report Permissions  Trusireiaionships  Access Advisor | fevoke seasions

[ recesvoicon:

Policy name ~ Policy typs =

Ercryption keys

© Add intine policy

® Foodback @ English (US) A ; . - s s Prvacy Potey  Taems ol Use

Figure 4.30: Attaching a policy
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You will land on the policy list. Search using DynamoDB to find the list of available
policies for accessing DynamoDB:

Typo Attachments v Description
[+ AWS managed 1 Prowvices full sccess 1o Amazon DynamcDB via the AWS Management Console.
AWS managed 0 Provides full access 1o Amazon DynamoDB including Expertimport using AWS Data Pipeline via the

AWS managed a Amazon DynamoDl via the AWS Managemert Conscle.

AWS managod ] DynamoDB streams and wiite permissions to GioudWatch logs

AWS managed 0 ad actess 16 DyramoDB Streams.

@ Foecback () English (US)

Figure 4.31: Choosing the correct policy for DynamoDB access

Select the AmazonDynamoDBFullAccess policy. Finally, click on the Attach
policy button at the bottom of the screen.

Now, our Lambda function should be able to access DynamoDB. Next up, we
shall create a table in DynamoDB to store the launch counter values.
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4. Now, navigate to https://console.aws.amazon.com again and, from the list of
provided services, select DynamoDB. If you cannot find it, then just search for it
in the search box provided:
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Figure 4.32: Navigating to DynamoDB
Select DynamoDB to navigate to the DynamoDB dashboard.

5. On the DynamoDB dashboard, click the Create table button to land on the
Create DynamoDB table screen:
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Create DynamoDB table Tutorl @
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Figure 4.33: Creating the DynamoDB table

As shown in the preceding screenshot, provide the table name
factlylaunchcount and the primary key count. Click on the Create button
when done.

6. Clicking on Create should create the table after a momentarily delay and should
bring up the details screen for the factlylaunchcount table:

ynamoDB facthiaunchcount Close
e .. ... [ y ' Fialile
Dasntoan
= Overview [flems| Metrics Alanms  Capacity indexes  GiobalTables Backups  Triggers  Accesscomtl  Tags
Taties Q Filter by table name x
Backu
P . Recentalerts
Faserved Capacey il e h alarms Pavo been Irggersd for this table.
Pratarsnces [
Stream dotails
DAX
Dashboard Stream enabled Mo
View type
Chistiw Latost atream ARN
Subret groups Manage Stream
Parameter groups
Evarss Table detafis

Table name  factyiaunchoount
Primary partition kay  court (String)
Primary sort koy
Point-in-time recovery  DISABLED Enable
Encryption  DISABUED
Time to live attritute  CESABLED Manage TTL
Table status  Acive
Creation date (I
read capsoity umits Dimailech
Provisicned write capacity usita 5 (Auto Scaing Disasite)
Last decrease timo -
Last inorease time
Siorago size fin bytes] [ bybes
lemcount 0

Figure 4.34: DynamoDB table configuration
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The table by default is configured to 5 read/writes per second, which is OK for
our developmental purposes but should be updated as we scale up our skill.

We now need to add the actual launch counter variable, which will store our
launch count. Click on the Items tab highlighted in the preceding screenshot.

7. Under the Items tab, click on the Create item button to bring up the Create item
window:

Figure 4.35: Adding items/keys to DynamoDB table

In the Create item window, provide the count primary key with a value of
counter, as shown in the preceding screenshot.

8. Next, in the same window, select the + button to Insert a new column in the table
with the type Number, as shown in the following screenshot:
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Figure 4.36: Adding new columns to DynamoDB table

Please name this new column launchcounter and give it an initial value of 0:

Figure 4.37: Naming the new columns in the DynamoDB table
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Click on the Save button at the bottom of the Create item window when done.

The factlylaunchcount table schema should now be automatically updated to
reflect the changes that we just made:

DynamoDB

factiylaunchcount Ciose
... [p— * 0as e
Deshboard

Overview  ftems Mebics Alwms Capacly Indexes  Global Tables  Backups  Triggers  Accessconbol  Tags
Q Fitter by table name x

- - -

@  tfacthtminchoount Sean: [Table] factiylsuncheount: count A

e O

Viewing 1 1o 1 Rems

Paramater groups

Figure 4.38: Changes being reflected in DynamoDB table

We can now start updating our Lambda code so that it can persist the launch counter.

Navigate back to our Lambda code, so that we can update it to include the persistence of
launch counter.

Updating the Factly Lambda Code to Introduce
Persistence

We shall start the modification of the Lambda code by including the AWS dependency first:

1. Add the following lines of code in the very beginning of the Lambda code (the
index. js file):

var AWS = require('aws-sdk');
var docClient = new AWS.DynamoDB.DocumentClient ();

Here, we include the AWS SDK and then use it to get an instance of the

DynamoDB.DocumentClient instance, which will help us in reading and writing
data to and from DynamoDB.
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2. Next, modify the onLaunch method from the one given in the following code
(which we wrote earlier):

function onLaunch (launchRequest, session, callback) {
getWelcomeResponse (callback) ;

}

Modify it to this:
function onLaunch (launchRequest, session, callback) {
var paramsGet = {
TableName: 'factlylaunchcount',
Key: {
count: "counter"

bi

docClient.get (paramsGet, function(err, data) {
if (err) {

console.log("Error occurred:" + err);
} else {

var initiallLaunchCount = data.Item.launchcounter;
var updatedCount = initialLaunchCount + 1;
var paramsUpdate = {

TableName: 'factlylaunchcount',

Key: {

count: "counter"

b
AttributeUpdates: {
launchcounter: {
Action: "PUT",
Value: updatedCount

}
docClient.update (paramsUpdate, function(err, data) {
if (err) {
console.log ("Error occurred:" + err)
} else {
console.log("Data Put Success:" + data);
}

getWelcomeResponse (callback, initialLaunchCount) ;
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Let's break down the preceding piece of code to understand what we are doing.
So, earlier, when we launched the app, we provided a hardcoded response to the
user via the getWelcomeResponse method. However, with the introduction of
persistence, things are a little different now. We first define some parameters, that
is, paramsGet, to fetch the data from the table. These parameters include the
following;:

e The TableName from where the data should be fetched

¢ The specific item to be fetched based on a Key; we are essentially
saying "Please fetch the item from the factlylaunchcount table
where primary key is counter”

Once the item is fetched, we extract the value of 1aunchcounter from that item,
which happens in this line:

var initiallLaunchCount = data.Item.launchcounter;

Next, we increment the launch count by 1 and update it in the
factlylaunchcount table via the call in the following code:

docClient.update (paramsUpdate, function(err, data)

After the update call, we pass initialLaunchCount to the
getWelcomeResponse function.

3. Next, what remains is to update the signature of the getWelcomeResponse
function from this:

function getWelcomeResponse (callback)

Update it to the one shown in the following code:

function getWelcomeResponse (callback, count)

We can now update the static response in the getWelcomeResponse function
from the one shown in the following code:

speechOutput = "Factly will ask you " + GAME_LENGTH.toString()
+ " questions, try to get as many right as you can.
Just say the number of the answer. Let's begin. "
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We update it to a dynamic response that takes into account the count variable:

speechOutput = "You have played Factly "+count.toString()+"
times. Factly will ask you " + GAME_LENGTH.toString/()
+ " questions, try to get as many right as you can.

Just say the number of the answer. Let's begin. "

Now, the Factly Skill will be able to remember how many times it has been played by the
user and will be able to notify the user about this.

Please find the code for the Lambda that specifically includes persistence

at the following URL: https://github.com/madhurbhargava/
AlexaSkillsProjects/blob/master/Chapterd_Factly_Persistence_

index. js.

With our Lambda code now complete, now is the time to test it.

Testing the skKkill

Our skill is now complete and we are ready to test it. The skill can be tested via the actual
Amazon Echo device or via the Amazon Service Simulator. We shall first test our skill via
the Amazon Service Simulator and then via an actual Amazon Echo device.

On the Test page, scroll down to the Service Simulator and enter the Alexa, Launch
Factly text, as shown in the following screenshot:

W Tes b enabled for this skl K s F] ewshowDiplsy [ Echo Spot Display Device Log

Mdexa Simulator Manual JSON Voice & Tone

You have piayed Factly 5 times. Factly wil nmx-mq-—-—y

Tight s you can. Nust say tha mumber of the answee. Lets begin. Question 1, World c
War | bogan in which year? 1, 1525, 2. 1958, 5. 1977, 4. . .

| Enginms - [l

Skill 10

1L a - 4o 1. Marle Mo § begen (n which yeee?
{ 1 e 1. World Wor T began in which yeer?

Figure 4.39: Testing the Factly Skill via the Amazon Service Simulator, step 1
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If you look closely at Alexa's response, then you can already see that it has included the
launch count, which it has fetched from DynamoDB along with the response launch phrase
and the first question.

Then, you can simply enter an answer number (for example, 4 and the test simulator will
let you know whether the answer is correct or not along with the next question, as shown in
the following screenshot:

alexa, launch factly
l

5 You have played Factly 3 times. Factly will ask
you 3 guestions, try to get as many right as you
can. Just say the number of the answer. Let's
begin. Question 1. World War | began in which

year? 1. 1923. 2. 1938. 3. 1917. 4. 1914.

That answer Is . . correct. . ... Your score is 1..
.Question 2. Adolf Hitler was born in which

country? 1. France . 2. Austria. 3 . Hungary . 4
. Germany .

Figure 4.40: Testing the Factly Skill via the Amazon Service Simulator, step 2

Alternatively, you can also test the skill using Amazon Echo, provided the Echo is
connected and set up:

e If you say: "Alexa, launch Factly," it should reply with: "You have played Factly n
times. Factly will ask you three questions, try to get as many right as you can.
Just say the number of the answer. Let's begin. Question 1. World War I began in
which year? 1. 1923; 2. 1938; 3. 1917; 4. 1914."
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e Then it will continue depending on your reply.
* You can end the gameplay at any point in time by simply saying: "Alexa, stop
Factly."

Our skill is now tested and ready to be played around with. You can find the code of the
Lambda for this chapter at the link mentioned in the following information box.

Please find the code for the Lambda at the following URL: https://
github.com/madhurbhargava/AlexaSkillsProjects/blob/master/

Chapter4_Factly_index.js.

Summary

We do hope that you enjoyed creating the Factly Skill. As with the previous skills, the
Factly Skill still has room for a lot of improvement. For example, currently it only hosts
three questions, which can be extended to 30 or even 300 questions, and that alone will
convert this skill to a serious quiz game.

Also, we are only handling two intents. We can extend the skill to handle even more
intents, which can deal with the repetition of questions and other sorts of replies from users
(for example, "I don't know," "Pass," or "Next question").

Persistence with DynamoDB was something brand new that we introduced and learned
about in this chapter, and the idea itself can be extended to persist multiple things such as
user scores, user progress, and overall game state. We left these improvements as an
exercise for the user to hone their skills even further.

In the next chapter, we will extend our Alexa knowledge even further by creating an Alexa
Skill that is more oriented towards something that is currently taking the whole world by
storm.

Can you guess what it is? Turn to the next chapter to find out.

[130]


https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js
https://github.com/madhurbhargava/AlexaSkillsProjects/blob/master/Chapter4_Factly_index.js

Making Alexa Talk About
CryptoCurrencies

"The future is here. It's just not widely distributed yet.”
— William Gibson

We designed a trivia game, called Factly, with Alexa in the last chapter. In this chapter, as
promised, we are going to work on something that, at the time of writing this book, has
taken the whole world by storm and, as you may have guessed from the chapter's title, it is
cryptocurrencies.

In this chapter, we will be building a Skill called cryptoOracle (yes, we do understand it
is a bad naming choice both in terms of syntax, semantics, and Alexa Skill-naming rules,
but since we are not going to publish it yet, we are going to stick with this name) that can
make Alexa talk about the latest prices of various cryptocurrencies. We will cover the
following topics in this chapter:

¢ A Brief Introduction to Cryptocurrencies
¢ Designing the CryptoOracle skill
e Building the CryptoOracle skill

Let's begin.
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A Brief Introduction to Cryptocurrencies

For those who came late and missed the massive hype that Bitcoin and other similar
cryptocurrencies, generated especially during 2017 and onward: cryptocurrencies are
digital/virtual currencies, that is, unlike physical currencies, such as the dollar, euro or
rupee, cryptocurrencies exist just as entries in a distributed database (usually). Various
cryptographic techniques are deployed to record cryptocurrency transactions and their
generation, and so these digital currencies are generically known as cryptocurrencies.

Since cryptographic techniques are beyond the scope of this book, we
won't be covering them here.

As of the time of writing this chapter, there are more than 1,500 cryptocurrencies available,
and the better cryptocurrencies out of those 1,500 cryptocurrencies serve a unique purpose.

You can check the number of known/traded cryptocurrencies by
navigating to CoinMarketCap at https://coinmarketcap.com/.

Some cryptocurrencies are used as a medium of exchanging value, such as Bitcoin, Litecoin,
Monero, and Dash. Other cryptocurrencies, such as Ethereum, are used to power
distributed systems, such as the Ethereum Virtual Machine:

Currency Purpose

Bitcoin Medium of value exchange

Monero Medium of value exchange focused on privacy
Ethereum Used to power the Ethereum Virtual Machine
Litecoin Faster and improved version of Bitcoin

One of the major reasons why cryptocurrencies are drawing so much attention is due to the
speculative nature of their prices. Cryptocurrency prices rise and fall just like stock prices,
and this draws a lot of attention from the general public and investors who speculate on the
prices.

Please note that the information presented in this section, regarding
speculation on cryptocurrency prices, is just to provide information to our
readers and is not investment advice.
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Due to the preceding reasons, cryptocurrencies have become all the rage, hence we decided
to focus this chapter on designing a skill that can help an Alexa user to enquire about
cryptocurrency prices on the fly.

Designing the CryptoOracle skill

Now that we know what cryptocurrencies are and why are they are getting all the attention
lately, we can design the CryptoOracle skill.

CryptoOracle will work via the following steps:

1. A user launches the skill:

CryptoOracle can tell
you latest prices of
the hottest
cryptocurrencies

Alexa, launch

CryptoDracle

A L

User

Figure 5.1: Launching the CryptoOracle skill

The launch response is fetched from the Lambda and played to the user, as
shown in the preceding diagram.

2. A user asks Alexa about the price of any cryptocurrency:

What is the
price of

The price of
Monero is xocyy

Monero?
dollars

il ,

User

Figure 5.2: Querying the cryptocurrency price via the CryptoOracle skill
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This request will do in the following;:

e Launch an intent to fetch the price with the cryptocurrency name
as a parameter

e The Lambda receives the intent and extracts the cryptocurrency
name

e The Lambda fetches the cryptocurrency price via the
coinmarketcap API using the currency name

To know more about the coinmarketcap API, navigate to https://
coinmarketcap.com/.

Finally, the response from the Lambda, which contains the cryptocurrency price,
is played to the user.

3. Optionally, the user can also ask CryptoOracle to stop/exit at any point of time
during the dialog;:

The price of

Alexa, Stop

S

User

Figure 5.3: User-initiated exit from the CryptoOracle skill

In that case, the skill will stop its response midway and exit.
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The complete interaction can be mapped out via a VUI-flow diagram:

Alexa, launch
CryptoOracle

&)

0 )

What is the price of
Monero?

Figure 5.4: VUI-flow diagram for the CryptoOracle skill

The overall information flow of a typical session can be mapped out as shown in
the following diagram:

2. A price intent is passed to
1. User asks price of a Lambda which extracts the
cryptocurrency currency name and fetches the
price
4, Alexa speaks the fetched 3. Lambda returns back the
price to the user price response

Figure 5.5: Information flow in the CryptoOracle skill

With our data flow in place, it is now time to code the actual CryptoOracle skill.
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Building the CryptoOracle skill

As of the time of writing this chapter, Amazon has recently updated its Alexa Skills Kit
(ASK) developer console. We will be making use of the updated developer console for the

purpose of developing our CryptoOracle skill:

1. Navigate to the ASK console at https://developer.amazon.com/alexa, Sign In
to the portal, and go to the Skills creation page (we have already done this
exercise in the previous chapters, hence we won't be repeating those steps):

() amazon alexa

Feedback forum

Good news! Developers can earn money for the most engaging skills

o the new Alexa Skills Kit Developer Cansole

Alexa Skills

Figure 5.6: Alexa Skills Portal - ASK Console
Click on the Create Skill button located at the bottom of the screen.

2. The Create a new skill screen requires a SkillName to proceed further, as shown
in the following screenshot:

() amazon alexa

Create a new skill B3

CrytpoOracle

Skill ereated will default to

Figure 5.7: Naming the CryptoOracle skill

Name our skill CryptoOracle and click on the Next button.
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3. The next page will display the types of pre-built interaction models that can be
added to the skill. Click on the Select button under the Custom model to select it,
and click on the Create Skill button in the top-right corner of the screen.

4. After skill creation, we will need to configure its Interaction Model via the
dashboard shown in the following screenshot:

() amazon alexa

< Your Skills CrytpaOracle Buitd Test Launch Measure Feedback forum

[‘ & English (US) 2
How to get started W skill builder checklist

Com
the

be able to vest your skill using the simulator in
ur echo e

@ Interaction Model

Invocation

~ Intents (3} -+ 3

(O ama7rn alexa

~  Built-in Intents (3}

REQUIRED:

AMAZON.Cancelintent

AMAZON. Helpintent

AMAZON Stopintent

REQUIRED

Resources
Slot Types (0) & A
Documentation
JSON Editor Refer to our technical documents for detalled guides on building custom
skils. g
nl kbataces Sample Alexa Projects
Whatever your experience, you can get started quickly using one of our
g Alexa projects on GitHub.
@ Endpaint

Figure 5.8: Interaction Model dashboard

We will configure the Interaction Model by completing the Skill builder
checklist.
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5. Select the first option, Invocation Name, under the Skill builder checklist to get
to the screen shown in the following screenshot:

Your Alexa Consoles H Q

() amazon alexa

Feedback forum

< Your Skills CrytpoOracle Build Test Launch Measure

‘ & English (US) [ save Model! ¥ Buid Mode
CUSTOM
_ Invocation
e Lisers say a skill's invocation name to begin an interaction with a particular custom skill,
_ For example, if the invocation name is "daily horoscopes’, users can say:
oroscopes for the horoscope for Gemini

v Intents (3) © Add | e o
~ Built-in Intents (3)
AMAZON Cancelintent

AMAZON Helpintent Skill Invecation Name

AMAZON.Stopintent cryptooracle
Slot Types (0) [+
JS0ON Editor
[l interfaces @ Invocation name requirements
LS on name should ic ita , t
v Eﬂdpﬂiﬂl via’ d CxNar

Figure 5.9: Adding the Invocation Name

Enter the Skill Invocation Name as cryptooracle and click on Save Model
button in the top-left corner.
6. Click on the Build tab item to end up on the Skill builder checklist, which
should have the Invocation Name option as marked and selected since we just
completed setting it up:
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() amazon alexa

< Your Skills CrytpoOracle Build Launch Me
1
‘ & English (U.S.)
' How to get started
_ ® ~
£ Interaction Model
Invocation -~ l.
¢ N alexd
~ Intents (3) e »
~  Built-In Intents (3) g
AMAZON.Cancelintent ]
AMAZON Helpintent
AMAZON. Stopintent g
Resources
Slot Types (0) 0 # :
Documentation
M Edioe Refer to our technical documents for detailed guides on building custom
skills. g
(] tnverfaces Sample Alexa Projects €
Whatever your experience, you can get started quickly using one of our
@ Endpoint Alexa projects on GitHub,

e5t tab, or with your echo device.

ete these steps to be able to test your skill using the simulator in

1. Invocation Name >

Figure 5.10: Successful Setup of the Invocation Name

Now, as our Invocation Name is set up, select the Intents, Samples, and Slots
item from the checklist to get to the following screenshot:

Your Alexa Consoles

Feedback forum

Launch Measure
rg English (15} | E save Modal ¥ Build Model
CUSTOM
Add Intent
KE! intacacthon Mocet An intent represents an action that fulfills a user's spoken request.
Invocation
O Create custom intent
v Intents (3} L+
v Built-in Intents (3) fetehPrice Create custom intent
AMAZON.Cancellntent
AMAZON. Helpintent
AMAZON Stopintent
Slot Types (0) @
JS0N Editor

fm] Interfaces
Books
& Endpoint

about intents

Figure 5.11: Setting up a custom intent
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Name the intent fetchPrice and click on Create custom intent button.

7. Clicking on the Create custom intent button should get you to the Sample
Utterances page for the fetchPrice intent, as shown in the following

screenshot:

! & English {US) [ EP— .’*‘- 8

CUSTOM

& — ntents / fetchPrice

Sample Utterances (0)
Imvocation

~ Intents (4) N
~  Built-In Intents (3)
AMAZON.Cancelintent
AMAZON. Helpintent

AMAZON. Stoplntent

Slot Types (0) @ g
JSON Editer This intent has no sample utterances
[ﬁ Interfaces A sample utterance is a phrase a user might speak to
= mvoke the intent.
% Endpoint 0-00f0 »

Figure 5.12: Naming the custom intent

Since all of our Sample Utterances will require a slot, through which we can pass
the cryptocurrency name to the Lambda, we will add a slot before implementing

the utterances.

Select the Add button next to the Slot Types under the Intents menu:
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() amazon a Your Alexa Cansoles

< Your Skills CrytpoOracle  Build Feedback forum

| & English {US.) 3 save M ¥ g
L

CUSTOM

ts / fetchPrice

@ Interaction Model
Sample Utterances (0)

Imvecation
v Intents (4) & ndd '
~  Built-In Intents (3)

AMAZON.Cancelintent

AMAZON. Helpintent Adding a custom slot type

AMAZON.Stoplntent

[ slot Types (0} D 4o I

JSON Editor This intent has no sample utterances

[ﬁ Interfaces A sample utterance is a phrase a user might speak to
. mvoke the intent.

% Endpoint 0-00f0

Figure 5.13: Adding a slot type to the custom intent

These should get you to the Add Slot Type page, as shown in the following
screenshot:

@ English (US) v

CUSTOM

Add Slot Type

@ Intaraction bodet Slot types define how data in an intent slot is recognized and handled. All intent slots must be assigned a slot type. about

using stot types.
Invecation o ¥e

v Intents (4) © 4 © Create custom slot type
fetchPrice B

CURRENCY_NAME
~  Built-In Intents (3)

AMAZON.Cancellntent
AMAZON. Helpintent
AMAZON.Stopintent

Slot Types (0) & Add

JSON Editor

96/96 built-ins

Figure 5.14: Naming the custom slot type for the intent
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Under Create custom slot type, add a new slot type name as CURRENCY_NAME
and click on the Create custom slot type button.

8. Clicking on the Create custom slot type button brings up the Slot Values screen:

Your Alexa Consoles

() amazon alexa

£ Your Skills CrytpoOracle Build est Launch Measune Feedback forum

| @ English (US) v EA Save Mode X

CUSTOM

” es / CURRENCY_NAME
Izl Interaction Model
Slot Values (0)

Invocation
~ Intents (4) D ad
fetchPrice -
~  Built-In Intents (3)
AMAZON.Cancelintent
AMAZON Helpintent
AMAZON, Stopintent

~ Slot Types (1) & Add

This slot type has no slot values

JSON Editor

A custom slot type defines a list of possible values for this slot. This is used for items that are not covered by
Amazon's built-in set of types and is recommended for most use cases

M‘ Interfaces

Figure 5.15: Adding slot values — step 1
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Since our CURRENCY_NAME slot will hold the cryptocurrency name, the price of
which the user needs to retrieve:

Interaction Model
Invocation
~ Intents (4)
fetchPrice
~ Built-In Intents (3)
AMAZON Concellntent
AMAZON.Helpintent
AMAZON Stopintent
~ Slot Types (1)
CURRENCY_NAME

JSON Editor
[ﬂ Interfaces

& Endpeint
ACCOUNT LINKING

Slot Values (7)

Cardano

Tron

Dash

Monera

Ethereum

Litecoin

s / CURRENCY_NAME

RADETIINAL SYNONYMS (OPTIONAL)

=3

Figure 5.16: Adding slot values — step 2

As shown in the preceding screenshot, add all the cryptocurrency names that you
know under the Slot Values option. Note: this addition of slot values is optional

as our Lambda will be able to extract any slot value and fetch its price.
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9. With our Slot Types set up, we can now use the slot type to create a custom slot.
Click on fetchPrice under the Intents dropdown:

O amazon alexa Your Alexa Consoles

€ Your Skills Crytp acle es! Launch Measure

| & English (US) . 1 Save M & g

CUSTOM
ntents / fetchPrice
@ Interaction Model f
Sample Utterances (0)

Imvecation

~ Intents (4) A | +

~  Built-In Intents (3)

AMAZON Cancelintent
AMAZON. Helpintent

AMAZON Stoplntent

~ Slot Types (1) 0 Ad
CURRENCY_NAME I This intent has no sample utterances
JSON Editor A sample utterance is a phrase a user might speak to

Figure 5.17: Configuring the custom intent with the slot — step 1

Now, scroll toward the bottom of the page:

Intent Slots (0)

ORDER NAME (7 SLOT TYPE (3 ACTIONS

Figure 5.18: Configuring the custom intent with the slot — step 2

Under the Intents Slots option, create a new slot called currencyName and give
it a custom type of CURRENCY_NAME, which we created earlier:
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Intent Slots (1)

ORDER NAME (7 SLOT TYPE ACTIONS
~ g |
v currencyName CURRENCY_NAME v

|
2 +

Figure 5.19: Configuring the custom intent with the slot — step 3

We can now use this slot in our fet chPrice intent schema.

10. With our Intent Slots set up, we are now ready to define the sample utterances
for the fetchPrice intent. Scroll up the page and, before we do anything else,
save the Interaction Model by clicking on the Save Model button:

Your Alexa Consoles

() amazon alexa

< Your Skills CrytpeOracle Build £5t Launch Measure Feedback forum

‘ & English (U5) - 1 save Mod ¥

CUSTOM

s [/ fetchPrice

KE‘, Interaction Model
Sample Utterances (0)

Invocation
~ Intents {4) @ add
currencyName i
~  Built-in Intents (3)
AMAZON.Cancelintent
AMAZON. Helpintent
AMAZON. Stoplntent
v Slot Types (1) Q@ ad This intent has no sample utterances

CURRENCY_NAME T A sample utterance is a phrase a user might speak to
invoke the intent.

JSON Editor

Figure 5.20: Configuring the sample utterances — step 1
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After saving the model, we can add a couple of utterances for our model, as
shown in the following screenshot:

Your Alexa Consoles

Launch Measure Feedback forum

CrytpoOracle

& English (US.) - E save Mod XK

CUSTOM

Intents / fetchPrice
Interaction Madel /

sample Utterances (1)

Invocation
+

~ Intents (4} O ade fetchPrice what is the price of {currencyName}

currencyName fetchPrice get the price of {currencyName}

~  Built-in [ntents (3)
1=-10f1
AMAZON Concellntent
AMAZON. Helpintent
Intent Slots (1)

AMAZON.Stopintent

~ Slot Types (1) © Add
CURRENCY_NAME
~ . . X g9l
JSON Editar ey cyName CURRENCY_NAME

Figure 5.21: Configuring the sample utterances — step 2

All these utterances will use the currencyName slot that we defined earlier.
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11. Once you have finished setting up the utterances, go ahead and select the Build
tab to get to the dashboard:

() amazon alexz o Al oS

< You Is Crytp

‘ &3 English (U.5.)

@ Interaction Model

ecten O ama7rn alexa oo

W skill builder checklist

Complete these steps to be able to test your skill using the simulator in
the test tab, or with your echo device.

~  Intents (4) [+

i g el 2. Intents, Samples, and Slots >
(urren(yNamﬂ: t one intent and one sampile o

~  Built-in Intents (3)

AMAZON.Cancellntent g
Resources
AMAZON. Helpintent

Documentation
AMAZON. Stopintent Rﬂf‘ to our technical documents for detailed guides on building custom E
skills.
&

~ Slot Types {1) @ ad

[ » Alexa Projects

Whatever your experience, you can get started guickly using one of our
Alexa projects on GitHub,

CURRENCY_MAME

JSON Editor

Weekly Office Hours

Figure 5.22: Building the interaction model

Finally, select the Build Model option to build the Interaction Model. The
process should take a few minutes. The Build Model button on the dashboard
should turn green after the build finishes successfully.
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12. After the Interaction Model has finished building, we need to supply it with a
Lambda Endpoint to connect to. We will postpone this step while we code our
Lambda. But before we start configuring the Lambda, click on the Endpoint
button on the dashboard shown in the preceding screenshot to navigate to the
Endpoint screen:

@ English (1S} v | [ save Endpoints
]

CUSTOM

Endpoint

:‘E} Interaction Model

Invocation .
o

~ Intents (4) @
~ fetchPrice
currencyMame
~  Built-in Intents (3) Service Endpoint Type

AMAZON.Cancelintent Select how you will host your skills service endpoint

AMAZON. Helpintent o AWS Lambda ARN
AMAZON.Stopintent : = Your Skill ID amazn ask skil| S

~ Slot Types (1) © A

Figure 5.23: Copying the skill ID

Select AWS Lambda ARN from the given options, copy the skill ID from this
page, and save it somewhere. We will need it shortly.

Configuring the Lambda function

Once the Interaction Model is created, we will leave the configuration dashboard as it is
and focus on creating the Lambda:

1. Open a new browser tab and navigate to the AWS console.

The AWS console can be found at https://console.aws.amazon.com. You
may need to create a new account if you don't already have one.
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Select Lambda under the Compute options. Click Create function on the next
screen, name the function cryptoOracleSkill, and fill in the details:

Author from scratch inis

Name

eryptoOracleSkill

Runtime
Nodejs 6,10 v
Role
e eam mar
Choose an existing role v
Existing role
lambda_basic_execution v

Figure 5.24: Naming the Lambda
Click on the Create function button after filling in the details.

2. Under the Designer section, you will need to add a trigger to invoke the Lambda
function:

cryptoOracleSkill Throttle Qualifiers ¥ Actions ¥ Select o test event v Test

Configuration Monitoring

¥ Designer

Add triggers y
k on 8 trigg re list below ﬂtﬂ cryptoOracleskill

API Gatewa:
Y Add triggers from the list on the left ; Amazon CloudWatch Logs

AWS loT

Alexa Skills Kit Resources the function’s role has access to will be shown
here

Alexa Smart Home

CloudFront

Figure 5.25: Configuring the Lambda
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From the list of triggers on the left, select Alexa Skills Kit since Alexa will be
invoking and supplying input to our Lambda function:

Configuration Mg

v Designer

Add triggers »
e - [lll-l cryptoQracleSkill

APl Gateway O Alexa Skills Kit & Amazon CloudWatch Logs

AWS loT (@ Configuration required

Alexa Skills Kit Resources the function’s role has access to will be shown

Add triggers from the list on the left
here

Alexa Smart Home

CloudFront

Figure 5.26: Adding a trigger for the Lambda

Once we have added the trigger, the next step is to add the skill ID that we copied
in the previous section. Scroll to the bottom of the screen and add the Skill ID in
the section shown in the following screenshot:

Configure triggers

(@ Skill ID verification is an easy way to verify the Skill ID in an incoming request from a Skill. To set this up, enter the Skill ID (also called Application ID) of your skill X
located in your Alexa Skills Kit dashboard. Learn mare.

Skill ID verification
© Enable (recommended)
Disable

Skill ID

amzn1.ask.skil|. I

Lambda will add the necessary permissions for Amazon Alexa to invoke your Lambda function from this trigger. Learn more about the Lambda permissions modet.

Cancel Add

Fig 5.27: Adding the Skill ID to the Lambda

Adding the skill ID ensures that the Lambda responds to only those requests that
are generated by the verified skill. After adding the Skill ID, click on the Add
button at the bottom of the screen. Our Lambda configuration should have some
unsaved changes now:
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~  Resource Groups ~ * a Support =

Lambda Functions cryptoOracleSk ARN - arm:aws|
cryptoOracleSkill Throttle Qualifiers ¥ Actions ¥ Sefect a test eve v | Test j
Configuration

v Designer
Add triggers »
k¢ t below 'FI cryptoOracleSkill
API Gatewa: [ o |
y O Alexa Skills Kit & Amazon CloudWatch Logs
AWS 16T @ Unsaved changes
Alexa Skills Kit Resources the function's role has access to will be shown

Add triggers from the list on the left
here

Alexa Smart Home

CloudFront

Figure 5.28: Saving changes to the Lambda

Save the recent changes by clicking on Save button in the top-right corner of the
screen.

3. Once you have clicked the Save button, select the cryptoOracleskill box
under the Designer section:

Configuration Monitoring

* Designer

Add triggers "9 3
Click on a trigger from the list betow li"ﬁ cryptoQOracleSkill

AP| Gateway Alexa Skills Kit ; Amazon CloudWatch Logs

AWS IoT © Saved

Resources the function's role has access to will be shown
here

Alexa Skills Kit Add triggers from the list on the left

Alexa Smart Home

CloudFront

Figure 5.29: Concluding the Lambda configuration

This should bring up a code editor where we will add the code for the Lambda.
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Coding the Lambda function

We will be editing the code inline, in the index. js file on the developer portal itself:

1. Implement the handling of events in exports.handler. Our Lambda will be
handling two basic requests:

e LaunchRequest: To handle the launch of the skill

e IntentRequest: To handle various intents (in our case we have
just two intents, the first one being the fetchPrice intent, which
asks the Lambda to fetch the price of a specific cryptocurrency, and
AMAZON. StopIntent, which indicates an exit from the skill)

We'll start by segregating each of the requests that our skill receives. For this,
declare the following handler:

exports.handler = function (event, context) {
try {
if (event.request.type === "LaunchRequest") {
} else if (event.request.type === "IntentRequest") {

}
} catch (e) |
context.fail ("Exception: " + e);
}
bi

As shown in the preceding code, this is how we segregate the launch and intent
event requests.

2. Define some helper functions that will help us create speech responses, as shown
in the following code:

/] - Helper functions —-—-—-—-—-—-—

function buildSpeechletResponse (output, repromptText,
shouldEndSession) {
return |
outputSpeech: {
type: "PlainText",
text: output
s
reprompt: {
outputSpeech: {
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type: "PlainText",
text: repromptText

b
shouldEndSession: shouldEndSession

bi

function buildResponse (sessionAttributes, speechletResponse) {
return {
version: "1.0",
sessionAttributes: sessionAttributes,
response: speechletResponse
}i
}

These functions help the Lambda to return the response to be spoken by Alexa
whenever it receives a specific intent/input.

The buildResponse function will generate the spoken response to be uttered by
Alexa.

The buildSpeechletResponse function will specify the output that Alexa will
eventually speak, in the form of plain text. It also takes another
shouldEndSession variable, which specifies whether Alexa should end the
session after the response.

3. Once we configure the helper functions, we can update the handling of the
LaunchRequest and IntentRequest cases to have Alexa say relevant

responses:
exports.handler = function (event, context) {
try {
if (event.request.type === "LaunchRequest") {

onLaunch (event.request,
event.session,
function callback (sessionAttributes,
speechletResponse) {
context.succeed (buildResponse (sessionAttributes,
speechletResponse)) ;
)i
} else if (event.request.type === "IntentRequest") {
//TBD
}
} catch (e) {
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context.fail ("Exception: " + e);
}i

As shown in the preceding code, when the Lambda receives a LaunchRequest, it
will call the onLaunch method to send a welcome message back:

function onLaunch (launchRequest, session, callback) {
getWelcomeResponse (callback);

}

We will be implementing the< getWelcomeResponse method in the next step.
Save your progress by clicking the Save button in the top-right corner of the
screen.

4. The getWelcomeResponse method is responsible for formulating the launch
response:

function getWelcomeResponse (callback) {

var sessionAttributes = {},
speechOutput = " Crypto Oracle can tell you latest
prices of the hottest cryptocurrencies",
shouldEndSession = false,
repromptText = "";

callback (sessionAttributes,
buildSpeechletResponse (speechOutput, repromptText,
shouldEndSession)) ;

}

As shown in the preceding code, the method formulates a simple plain-text
response for the launch message.

5. With the handling of the onLaunch method in place, we will now focus on the
onIntent method, which gets called once the Lambda receives an

IntentRequest:
exports.handler = function (event, context) {
try {
if (event.request.type === "LaunchRequest") {

onLaunch (event .request,
event.session,
function callback (sessionAttributes,
speechletResponse) {
context.succeed (buildResponse (sessionAttributes,
speechletResponse)) ;

)i
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} else if (event.request.type === "IntentRequest") {
onIntent (event.request,
event.session,

function callback (sessionAttributes,
speechletResponse) {

context.succeed (buildResponse (sessionAttributes,
speechletResponse)) ;

)i
}
} catch (e) {

context.fail ("Exception: " + e);
bi

The onIntent method handles the only two intents raised by the CryptoOracle
skill:

function onIntent (intentRequest, session, callback) {
var intent = intentRequest.intent,
intentName = intentRequest.intent.name;

if ("fetchPrice" === intentName) {
handleRequest (intent, session, callback);
} else if ("AMAZON.StopIntent" === intentName) {

handleFinishSessionRequest (intent, session, callback);
} else {

throw "Invalid intent";

}

We will first see the simpler of the two, AMAZON. StopIntent, which is raised
once the user decides to prematurely end the skill's execution by saying a phrase
such as, "Alexa, stop CrypoOracle." This causes handleFinishSessionRequest

to be called:
function handleFinishSessionRequest (intent, session, callback)
{
callback (session.attributes,
buildSpeechletResponse ("CryptoOracle will Exit. Good
bye!", "", true));
}

This utters a goodbye phrase to the user before the skill exits.
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6. The fetchPrice intent request is slightly more complicated as it has multiple
information-flow paths and is handled by the handleRequest method:

function handleRequest (intent, session, callback) {
console.log ("INSIDE Handle Request");
var options = {
host: 'api.coinmarketcap.com',
port: 443,
path: '/vl/ticker/' + intent.slots.currencyName.value +
n/n
method: 'GET',
headers: {
'Content-Type': 'application/json'
3
}i

var req = https.request (options, function (res) {
res.setEncoding ('utf-8");
var responseString = '';
res.on('data', function (data) {
responseString += data;
1)

res.on('end', function () {
var resp = JSON.parse (responseString);
console.log(resp);
var sessionAttributes = {},
speechOutput = "The price of " +
intent.slots.currencyName.value + " is . . " +
resp[0] .price_usd + " dollars",
shouldEndSession = false,
repromptText = "";
callback (sessionAttributes,
buildSpeechletResponse (speechOutput, repromptText,
shouldEndSession)) ;
1)

I

reqg.end();

}

The handleRequest method extracts the slot from the intent and makes the
request to the CoinMarketCap API, which then returns the information for the
requested cryptocurrency.

[156 ]



Making Alexa Talk About CryptoCurrencies Chapter 5

If you need more information on the CoinMarketCap API, navigate to
https://coinmarketcap.com/.

Finally, the Lambda parses and formulates the received information from the
CoinMarketCap API into a speech response.

As you can see, the preceding method uses the ht tps variable, which is
facilitating the retrieval of information from the CoinMarketCap API; we will
declare it in the beginning of the index. js file, even before defining
exports.handler:

var https = require('https');

After we have added the final piece of code in the index. js file, save your
progress by clicking the Save button in the top-right corner of the screen.

7. We need to link the Lambda to our skill. For this purpose, we will need the ARN
of our Lambda. The ARN is located in the top-right corner of the Lambda
function/code editor page:

Services ¥  Resource Groups ~ *

Lambda > Functions > cryptoOractes ARN - arnavs S

Cryptooracleskiu Throttle Qualifiers w Actions ¥ ol 5t ave v Test

@ Congratulations! Your Lambda function “cryptoOracleSkill” has been successfully created. You can now change its code and configuration. Click on the “Test” buttonto X
input a test event when you are ready to test your function.

Configuration Monitaring
v Designer
Add triggers y
ger from the list below ﬂ'ﬁ_ cryptoOracleSkill
" @ saved
APl Gateway
O Alexa Skills Kit 5 Amazon CloudWatch Logs
AWS loT
Alexa Skills Kit Add triggers from the list on the left Resources the function's role has access to will be shown

here

Figure 5.30: Copying the ARN
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Copy the ARN and then navigate to the previous browser tab, where we were
configuring the Interaction Model of our skill:

| & English U5} h |

@ Interaction Model

e B Oamepnalexa Umodkolows:,. o B

v Intents (4) 4]

o~

~ fetchPrice

2, Intents, Samplcs and Slots > o

currencyName

~  Buitt-in Intents {3}

AMAZON Cancelintent 3. Build Model » o
Resources

AMAZON. Helpintent
Documentation

AMAZON.Stopintent Refer to our technical documents for detalled guides on building custom

i
~ Slot Types (1) < -

Sample Alexa Projects

CURRENCY_NAME Whatever your experience, you can get started quickly using one of our
Algx projccts oo Githul

Figure 5.31: Updating the endpoint with ARN-step 1

Click on the Endpoint button under the Skill builder checklist, which should
navigate you to the Endpoint, as shown in the following screenshot:

Feedback forum

Launch M

| & English (U5} | [ -]
CUSTOM
Endpoint

T30 interaction Model

Invocation

@ T

[~ Intents (4) LEE
~ fetchPrice
currencyName

~ Built-in intents (3

AMAZON Cancelintent dpoer

AMAZON Helpintent 0 aws ARN

AMAZON Stopintent ; Your Sidl ID armzn ac I
[+ siot Types (1) [+ T

CURRENCY_NAME

JSON Editor

Figure 5.32: Updating the endpoint with ARN — step 2
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Select AWS Lambda ARN; under the Default Region option, add the ARN that
we copied from the previous screen, and click on the Save Endpoints button in
the top-left corner of the screen.

After clicking on the Save Endpoints button, click on the Build tab to navigate to
the dashboard.

8. On the dashboard, all the items in the Skill builder checklist should now be
green:

() amazon alexa Your Alexa Consoles

€ Your Skills CrytpoOracle est Launch Measure Feedback forum

| & English {US.) o i
' W skill builder checklist

be able to test your skill using the simulator in
ur echo device.

Com
the

@ Interaction Model

Invocation 1. Invocation Name >

v Intents (4) O A

O amea3rn alexa

~ fetchPrice 2. Intents, Samples, and Slots >

currencyName intent and one sample

~  Built-In Intents (3)

© 0 0 ¢

AMAZON.Cancellntent 3. Build Model »
Resources i e
AMAZON.Helpintent ¥
Documentation
AMAZON.Stopintent Refer to our technical decuments for detailed guides on building custom .
skills. 4. Endpoint >
~ Slot Types (1) Q add Se b service endpoint to handle skill

sample Alexa Projects

CURRENCY_NAME Whatever your experience, you can get started quickly using one of our
Alexa projects on GitHub.

Fig 5.33: All steps green — skill ready

This indicates that our skill is now ready to be tested. Click on the Test tab, as
shown in the preceding screenshot.
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Testing the skKkill

The Test tab should bring up the Alexa simulator:

Your Alexa Consoles

() amazon al

Launch

@ Testisenabled for this skill Skill 1O Echo Show Display Device Log

Alexa Simulator Manual JSON Voice & Tone

English {US) L}

1en you invoke a ¢

® English

Fig 5.34: ASK simulator

The Alexa simulator greatly reduces the need for an actual Amazon Echo since you can
easily test the CryptoOracle skill using just the simulator.
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Enter Alexa launch CryptoOracle in the text box, as shown in the following screenshot,

and press Enter:

O amazon alexa

< Your Skills CrytpoOracle Measure Feedback forum
@ | Testis enabled for this skill skill 1/0 Echo Show Display || Device Log
Alexa Simulator Manual JSON Voice & Tone
: = Crypto Oracle can tell you latest prices of the hottest cryptocurmencies °
English (US) | A
Skill /O
Alexa, launch CryptoOracle JSOM Inpat JSON Output
1= o
Crypto Oracle can tell you latest prices of the 3. 1 b B o
hottest cryptocurrencies 4 = i q
5 5. : {
. “PlainText”,

* Crypto Oracle con tell

- {
PlainText",

Figure 5.35: Launching the skill via the skill simulator

Alexa should reply with the correct response and, if the volume of your computer is turned
on, you can even hear Alexa speaking that response.
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You can now ask CryptoOracle for the price of your favorite cryptocurrency which it
should successfully fetch and respond with:

5 &
Launch Measure Feedback forum
@ Testis enabled for this skill B suuyo Echo Show Display | | Device Log
Alexa Simulator Manual JSON Voice & Tone
The price of ethereum is . . 531.642 dollars o
English (US} ~ (]
Skill /O

Alexa, launch CryptoOracte JSON Input
i=f

atest prices of the 3.

‘What s the price of ethereum 'I
The price of ethereum Is.. . 531,642 dollars

Figure 5.36: Querying the skill via the skill simulator

Our skill is now tested and ready to be played around with.

You can find the code for the Lambda at https://github.com/
madhurbhargava/AlexaSkillsProjects/blob/master/Chapter5_index.

js.
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Summary

We hope you enjoyed creating the Crypto skill. As with the skills from the previous
chapters, the CryptoOracle skill still has room for a lot of improvement. For example,
currently it just fetches the price of a cryptocurrency, but you could easily modify it to fetch
a lot of other parameters too. Hence we urge you to please take a closer look at the
CoinMarketCap API to find out what all other parameters(for example, market cap, total
supply, max supply, and so on) for a cryptocurrency it can be fetched so that you can
augment the skill with more information.

Also, we are only handling two intents; we could extend the skill to handle even more
intents that could deal with other user interactions.

We have left these improvements as an exercise for the user to hone their skill even further.

In the next chapter, we will extend our Alexa knowledge even further by creating an Alexa
Skill that is oriented toward integrating Alexa with other smarthome devices.
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"Communication must be HOT. That’s Honest, Open, and Two-Way."”
— Dan Oswald

As we progress through this book, the skills we create are evolving too. We started with a
simple Hello World Skill and went on to create an SMS sender, a trivia game, a skill that
talks about cryptocurrencies, and in this chapter, we will be working on Ambience
Manager, which can tell us the ambience parameters, such as the temperature and
humidity, of our homes.

We will be designing this skill by covering the following topics:

e Introduction to Home Automation and Ambient Sensors
¢ Designing the Ambience Manager Skill

¢ Developing the Mobile App

¢ Developing the Ambience Manager Skill

This chapter will be covering a lot of ground since our Ambience Manager Skill will be
communicating with an ambient sensor, hence it will also involve the details regarding the
ambient sensor as well as a mobile app, which will help us in uploading the temperature
data to the cloud.
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Introduction to Home Automation and
Ambient Sensors

For introductory purposes, home automation is a concept whereby a user can control
standard home fixtures such as lights, music systems, televisions, and even climate, using
an array of intelligent sensors rather than the traditional flipping of switches for each
individual fixture. Home automation intends to keep the physical interaction of the user
with the actual hardware as minimal as possible. In the recent present and the not-so-
distant past, the concept of home automation was built on top of mobile operating systems
(mostly Android or iOS), where the user was able to control the whole house using just a
mobile device or a tablet rather than interacting with the switches of each individual device
present in the house.

With the advent of Interactive Voice Assistants, the concept of home automation has
transcended to the level where a user can control a home with just their voice. The actual
concept of home automation is very broad and a complete solution will include a wide
array of sensors. In this chapter, we will demonstrate the concept of home automation with
respect to Voice-Based Personal Assistants using a key feature provided in almost every
automated home, which is the gathering of information regarding climate/ambience
(temperature, humidity, and so on). We will create a solution that includes an ambient
sensor, a mobile app, and Alexa, from which a user can get the ambience details of their
house by just asking Alexa.

Ambience monitoring solutions are not only used for home automation, but also in various
warehouses (where it is imperative that the products are maintained at a certain
temperature/humidity) due to the fact that they can transmit ambience data over long
ranges, both over Wi-Fi and/or Bluetooth (BLE). However, those solutions are also more
expensive and difficult to procure. Hence, for our needs, we will be using a popular sensor-
prototyping solution called CC2650STK (popularly known as SensorTag) manufactured by
Texas Instruments, that is small, easily available, perfectly fits with the home automation
concept, and can be easily purchased from hobby/electronics stores or online from

the Texas Instruments Inc. (TT) website, or Amazon, for a mere US$45-50.

For more information, please refer to: http://www.ti.com/tool/
CC2650STK
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Chapter 6

The CC2650STK, or the SensorTag, is even smaller than a credit card, operates on a single
coin cell battery, and includes 10 low-power, tiny MEMS sensors:

e Light

e Digital microphone
e Magnetic sensor

e Humidity

e Magnetometer

e Pressure

e Accelerometer

¢ Gyroscope

e Ambient temperature

Object temperature

All these sensors are assembled in a small package, the details of which are shown in the

following diagram:

Power Button
* Report to app: click once
+  On/Off: hold three seconds

*  RESET to Bluetooth Smart
mode: hold power button +
user button 10 seconds

Sensors Interface

s Plastic material perforated for humidity sensor
and microphone

* Optical vVelcro strap mounting

¢ Clear plastic material for infrared temperature
and ambient light sensors

Keychain Mounting

User Button
Toggle (Bluetooth
Smart/6LoWPAN/ZigBee):
hold three seconds

¢ Beacon mode: hold six seconds

¢ RESET to Bluetooth Smart mode:
hald power button + user button
10 seconds
Green LED/Red LED
»  Service discovery: Green blinking
rapidly
+  Advertising: Green blinking slowly
» Sensing: Red blinking quickly
Buzzer
*  Connect/Disconnect: Short beep

Figure 6.1: Elements of a CC2650STK

This sensor kit/SensorTag can sense a lot more than temperature, however, for the purpose
of prototyping our skill, we'll just limit ourselves to interrogating the ambient temperature

sensor.
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The overall system that we will eventually develop will also include a mobile app, which
will interact with the CC2650STK SensorTag over BLE and will upload the temperature
readings to the Firebase backend.

practical sensors are fully capable and configured to upload data to
backends over Wi-Fi. However, since we are prototyping, we are resorting
to this solution.

0 At the production level, we won't need the mobile app at all, as most

Those readings can then be fetched from the Firebase backend by the Lambda and
presented to the user when the user prompts Alexa for them.

Designing the Ambience Manager Skill

Our Ambience Manager Skill will have at least five moving parts, including a User that
interacts with Amazon Echo, which in turns communicates with the AWS Lambda, which
in turn fetches the temperature information from the Firebase cloud. The temperature
information will be pushed to the Firebase cloud via the Mobile Device, which reads it
from the Ambient Sensor. The flow of information is shown in the following diagram:

AWS Lambda

O— g — B

Amazon Echo
User

-

Ambient Sensor

Firebase

Mobile Device

Figure 6.2: Data flow in Ambience Manager Skill
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The ambient sensor will communicate the ambient parameters, that is, temperature and
humidity, to a mobile app over BLE.

To learn more about BLE, visit https://www.bluetooth.com/news/
pressreleases/2009/12/17/sig-introduces-bluetooth-low—-energy—
wireless-technologythe-next—-generation-of-bluetooth-wireless-

technology.

This will eventually upload the ambient parameters to the Firebase backend.

Firebase is a real-time database by Google. To learn more about Firebase,
visit https://firebase.google.com/.

Once the data is available on the Firebase backend, the user will be communicating with the
skill as follows:

Alexa, ask
Ambience
Manager
about room
temperature

¥

Figure 6.3: One-Shot Launch for Ambience Manager Skill

Do you notice something different?

If you have not already noticed, we did not launch the skill (as we did for all the previous
Alexa skills that we created), and yet went ahead to ask about the room temperature
directly. This is what is known as One-Shot Launch, which is when a user launches a skill and
requests some information from it. We will be covering the One-Shot Launch/Invocation in
detail once we design/code the actual skill.
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If the One-Shot Launch was successful, the Ambience Manager should reply with the
correct temperature:

The room
temperature

Is...

A

Figure 6.4: Dialog flow For Ambience Manager Skill

So much for the user interaction. The overall information flow of a typical session can be
mapped out as shown in the following diagram:

1. User does a one shot launch 2, An invocation intent Is sent
asks for the room temperature with requested information

3. Lambda connects to the
firebase backend and fetches
the temperature

|
éfi ||. i] {=——=> M Firebase
[

5. Alexa speaks the fetched 4. Lambda returns back the
temperature to the user temperature as response

Figure 6.5: Skill operation for Ambience Manager Skill
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With our data flow in place, we now take the next step: creating an Android app that will
read data from the ambient sensor via BLE and then push that data to the Firebase backend.

Developing the Mobile App

We will be creating an Android app that will communicate with the ambient sensor over
BLE.

If you do not know much about developing Android apps and BLE, don't worry, you can
simply download the source code from the link provided toward the end of this section.
Alternatively, you can check out the Android Developer website regarding the
development of Android apps.

If you are interested in exploring Android, navigate to https://
0 developer.android.com/ to find more information on Android app

development.

The following are the prerequisites for this section:

e Android:

Latest Android Studio

An up-to-date Android device (preferably a Samsung Galaxy S8,
since it has support for Bluetooth 5, otherwise any device with an
API Level of 23 (Android M) is fine)

Basic familiarity with Java, Android, Android Studio, and BLE

e Hardware:
¢ Texas Instruments CC2650 STK SensorTag

We'll begin by creating an empty project. Please choose a name for it.

For the purpose of consistency, and since this project has already been covered in another
book of mine (titled IoT Projects with Bluetooth Low Energy published by Packt Publishing), I
will call it AndroidWarehouseMonitor.

Since we are about to implement a lot of code for our Android app, for your convenience,
we have broken down the functionality of the Android app in the following flowchart:
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| App Starts |

onCreate called

| Ul is displayed |
onResume called

b
h
k.

Bluetoath hardware\\_ Mo

(
presant on device? ! App Exits

User does not
i
Yes, then checkPermissions called Siart Blustodth

ls Bluetoothon? —— M0 Start Blustooin Settings
and wait for user input .

i Yes, then ensureLocationPermissions called

Ap o _l Location perm\ssion refused Usér starts Bluotooth
| meExs

Is Location on?

-

Location permission granted and location turmed on

| Start Scanning |
| Find SensorTag and connect 1o it |

!

| Discover Services |

onServicesDiscovered called

¥

| Read Temperature Characteristic ‘

onCharacteristicRead called

| Enable Notifications |

v

Repeat the last 2 steps for Temperature Configuration Characteristic and
finally for Humidity Data and Configuration Characteristic

onCharacteristicChanged called

Upload data to Firebase and show
the same on Ul

Figure 6.6: Android application flow
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Please use the preceding flowchart as a guiding tool while implementing/reviewing your
application code implemented in this section. It will give you a bird's-eye view of the code
that we are about to implement.

Let's start:

1. Define the user interface to display the current temperature and humidity values
on the screen. To do this, we define our UI by updating the activity_main.xml
file. Remove whatever code is present in this file and you can either add the
following code directly to the activity_main.xml file or add the Ul via the Ul
editor:

<?xml version="1.0" encoding="utf-8"?>
<android.support.constraint.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res—-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"

tools:context="android.packt.com.androidwarehousemonitor.MainAc

tivity">

<TextView

android:id="@+id/textView"

android:layout_width="0dp"

android:layout_height="217dp"
android:layout_marginEnd="8dp"
android:layout_marginLeft="8dp"
android:layout_marginRight="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:text="Temperature:"
android:textAppearance="@style/TextAppearance.AppCompat .Large"
app:layout_constraintHorizontal_bias="0.526"
app:layout_constraintLeft_toLeftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app:layout_constraintTop_toTopOf="parent" />

<TextView
android:id="@+id/textView2"
android:layout_width="match_parent"
android:layout_height="219dp"
android:layout_marginBottom="8dp"
android:layout_marginLeft="8dp"
android:layout_marginRight="8dp"
android:layout_marginTop="8dp"
android:text="Humidity:"
android:textAppearance="@style/TextAppearance.AppCompat .Large"
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app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintLeft_toLeftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app:layout_constraintTop_toBottomOf="@+id/textView" />
</android.support.constraint.ConstraintLayout>

Adding and executing the preceding code should result in the following UI:

AndroidWarehouseMonitor

Temperature:

Humidity:

d O ]

Figure 6.7: Temperature and humidity data UT for the corresponding mobile app

If you ran the app and were able to see the preceding UlI, congratulations, you just
completed the simple Ul layer of the app.

2. Since our Ul is ready, we will now move on to add the code, which will enable
our app to request for Bluetooth and Location permissions, which are
mandatory for BLE communications.

To learn more about the Android permissions model, navigate to https:/

/developer.android.com/guide/topics/permissions/overview.
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For this, add the ensurelocationPermissionIsEnabled method to the
MainActivity class, as follows:

private void ensurelocationPermissionIsEnabled() {

if (Build.VERSION.SDK_INT >= 23 &&
ContextCompat.checkSelfPermission (this,

android.Manifest.permission.ACCESS_COARSE_LOCATION) !=
PackageManager .PERMISSION_GRANTED) {
ActivityCompat.requestPermissions (this, new String[]{

android.Manifest.permission.ACCESS_COARSE_LOCATION},
REQUEST_LOCATION) ;

return;

I3

I3

After adding the preceding code and compiling the project, you will get an error
regarding REQUEST_LOCATION not being found. For that error to go away, add
the following member variable to the MainActivity class:

private static final int REQUEST_LOCATION = 1;

The ensureLocationPermissionIsEnabled method checks whether the
location permission is granted, and if not, it requests the permission from the
system.

Note that Android Marshmallow (API Level 23) introduced the runtime
permission model, which allows the apps to request user permissions in
Android at runtime, rather than at compile time, which is also the reason
why we check for API Level in the preceding code before requesting
runtime permissions. To read more about the runtime permission model,
visit https://developer.android.com/training/permissions/

requesting.html.

The preceding method uses the ActivityCompat class, which does all the hard
work for us all in a single line of code.
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3. The ActivityCompat class also provides the callback method, which gets
called with the user's selection result (whether or not the user granted the
permission). Depending on the result, we can take appropriate action. We will
also implement this callback method, which is called
onRequestPermissionResult, to listen for results of the permission request
presented to the user. Add the following method to your MainActivity class:

@Override
public void onRequestPermissionsResult (int requestCode,
String permissions]|],
int[] grantResults) {
switch (requestCode) {
case REQUEST_LOCATION: {
// If request is cancelled, the result arrays are
empty.
if (grantResults.length > 0
&& grantResults[0] ==
PackageManager .PERMISSION_GRANTED) {
Log.i(TAG, "Permission Granted");
} else {
Toast .makeText (getApplicationContext (),
"Location Permission Not granted",
Toast .LENGTH_LONG) .show () ;
finish();
}
break;

}
default:

}

The preceding method simply logs it to the console if the permission has been
granted; otherwise, it finishes the activity and exits the app. We have added the
necessary methods, now we need to call them too.

4. For calling the methods that we added in Step 2 regarding enabling of location
permissions, add a checkPermissions method to the MainActivity class:

private void checkPermissions (BluetoothAdapter
bluetoothAdapter) {
if (!bluetoothAdapter.isEnabled()) {
Intent enableBtIntent = new
Intent (BluetoothAdapter .ACTION_REQUEST_ENABLE) ;
startActivityForResult (enableBtIntent, REQUEST_ENABLE_BT) ;
return;

}
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ensurelLocationPermissionIsEnabled();

}

For the code to compile successfully, define the following member variable in the
MainActivity class

private static final int REQUEST_ENABLE_BT = 0;

The preceding checkPermissions method will be responsible for enabling
Bluetooth and location permissions.

5. In the previous step, we started the System Default setting activity for the user
and let the user decide whether they wanted to switch the Bluetooth on.
However, we are interested in knowing the user's decision, for which we
override the onActivityResult method in the MainActivity class:

@Override
protected void onActivityResult (int requestCode, int
resultCode, Intent data) {
if (requestCode == REQUEST_ENABLE_BT && resultCode == -1) {
ensurelLocationPermissionIsEnabled();
return;

}

Toast .makeText (this, "Bluetooth not turned on",
Toast .LENGTH_LONG) .show () ;
finish();

}

The result of the user's choice (whether the user decided to turn on the Bluetooth
or not) will be returned in this method. We finish the activity directly if the user
does not turn on the Bluetooth since there isn't much left to do.

6. Let's handle another case, where a device might not have Bluetooth support at
all. For that, please update the onRe sume method to the one shown as follows:

@Override
protected void onResume () {
super.onResume () ;
BluetoothManager btManager = (BluetoothManager)

getSystemService (BLUETOOTH_SERVICE) ;

BluetoothAdapter btAdapter btManager != null ?
btManager.getAdapter () : null;
if (btAdapter == null) {

Toast .makeText (getApplicationContext (),
"No Bluetooth Support found",
Toast .LENGTH_LONG) .show () ;
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finish();
return;

}

checkPermissions (btAdapter) ;

}

The onResume method in the MainActivity class first checks whether there is
Bluetooth support available on the device itself and, if not, finishes the activity.
However, if Bluetooth support is found, then it checks for other permissions.

7. We are almost done with the implementation of our new way of requesting and
handling Bluetooth and Location permissions. However, do remember to add
the necessary permissions—Access Coarse Location, Bluetooth, Bluetooth
Admin, and the internet to the Android Manifest, otherwise our app will not
work as expected.

To read more about permissions related to BLE on the Android platform,
visit https://developer.android.com/guide/topics/connectivity/
bluetooth-le.html#setup.

Locate the AndroidManifest .xml file (which can be found under the Manifests
folder located in the root/near the top of the Project) in the project explorer of
Android Studio, and add the following lines to AndroidManifest .xml directly
inside the <manifest> tag:

<uses-permission android:name="android.permission.BLUETOOTH"
/>

<uses-permission
android:name="android.permission.BLUETOOTH_ADMIN"/>

<uses-permission android:name=
"android.permission.ACCESS_COARSE_LOCATION" />
<uses-permission android:name=

"android.permission.ACCESS_FINE_LOCATION" />
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8. We are making an assumption here, that is, the App will be operated in a
scenario where the SensorTag (attached to warehouse shelves) is turned on and
is always sending out advertisements over Bluetooth Low Energy, so as soon as
the app begins its operation, it tries to filter out the SensorTag from the list of
broadcasting devices, connect to it, and read temperature and humidity data
continuously. For this, add the start Scanning method to the MainActivity
class:

protected void startScanning() {
bluetoothManager =
(BluetoothManager)getSystemService (Context .BLUETOOTH_SERVICE) ;
bluetoothAdapter = bluetoothManager.getAdapter();
bluetoothLeScanner =
bluetoothAdapter.getBluetoothLeScanner () ;
AsyncTask.execute (new Runnable () { @Override public
void run() { bluetoothLeScanner.startScan(leScanCallback); }
)i
}

The startScanning method makes use of quite a few variables, so declare those
in the MainActivity class:

BluetoothManager bluetoothManager;
BluetoothAdapter bluetoothAdapter;
BluetoothLeScanner bluetoothLeScanner;

We now need to call the startScanning method from two places, first,
immediately after the user grants the location permission. For this, add the
method call to the startScanning method to the
onRequestPermissionResult method (which we implemented in Step 3) as
shown next:

if (grantResults.length > 0 && grantResults[0] ==
PackageManager .PERMISSION_GRANTED) {

Log.1(TAG, "Permission Granted");
startScanning () ;

}

Second, if you have already granted all the permissions during the initial run of
the app, we also add the method call for the startScanning method to the
ensurelLocationPermissionIsEnabled method (which we implemented in

Step 2):

private void ensurelocationPermissionIsEnabled() {
if (Build.VERSION.SDK_INT >= 23 &&
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ContextCompat.checkSelfPermission (this,
android.Manifest.permission.ACCESS_COARSE_LOCATION)
!= PackageManager .PERMISSION_GRANTED) {
ActivityCompat.requestPermissions (this, new Stringl[]{
android.Manifest.permission.ACCESS_COARSE_LOCATION},
REQUEST_LOCATION) ;
return;
}
startScanning () ;

}

We have implemented our device scan code. Now, we need to define a callback
that handles the devices found.

9. If you were able to accomplish the previous step successfully, your
implementation of the startScanning method will make use of ScanCallback,
where the results of the scan get delivered. Please define ScanCallback in the
MainActivity class:

// Device scan callback.
private ScanCallback leScanCallback = new ScanCallback() {
@Override
public void onScanResult (int callbackType, ScanResult
result) |
if (result.getDevice() !'= null) {
if (result.getDevice().getName () '= null &&
result.getDevice () .getName () .contains (NAME_TAG)) {
Log.i(TAG, result.getDevice().getName());
if (connected == false) {
connected = true;
bluetoothLeScanner.stopScan(leScanCallback);
result.getDevice () .connectGatt (MainActivity.this, true,
gattCallback);

bi

Examine the preceding piece of code closely, which is filtering available devices
on the basis of names of the devices found. The previously mentioned piece of
code uses a few variables, which need to be declared in the MainActivity class:

private static String NAME_TAG = "SensorTag";
private boolean connected = false;
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We will need to match the name of each device found with the name of the
SensorTag, and the NAME_TAG variable will help us do exactly that. Once the
correct match is found, we initiate a connection by calling the connectGatt

method and indicate that the connection request has been made by updating the
state of the connected variable.

10. The call to the connectGatt method takes three arguments. The last argument is
a callback method, which can be used for:
¢ Monitoring connection-state changes
e Service discovery
¢ Characteristic changes

We will initially implement this callback in the MainActivity class for listening
to connection-state changes:

protected BluetoothGattCallback gattCallback = new
BluetoothGattCallback () |
@Override

public void onConnectionStateChange (BluetoothGatt gatt, int
status, int newState) {

super.onConnectionStateChange (gatt, status, newState);
if (newState == BluetoothGatt.STATE_CONNECTED) {

Log.1(TAG, "onConnectionStateChange() -
STATE_CONNECTED") ;

gatt.discoverServices () ;

}i

As per the preceding implementation, if the connection succeeds, then we initiate
service discovery.

11. We are interested in two services: IR_ TEMPERATURE_SERVICE and
HUMIDITY_SERVICE. We first define their UUID(s) in the MainActivity class:

private static final String UUID_IR_TEMPERATURE_SERVICE =
"f000aa00-0451-4000-b000-000000000000";
private static final String UUID_HUMIDITY_SERVICE =
"f000aa20-0451-4000-b000-000000000000";
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Please note that although we define the UUIDs for both TEMPERATURE_SERVICE
and HUMIDITY_SERVICE, we only demonstrate reading data from
TEMPERATURE_SERVICE in the Android code sample. Reading data from
HUMIDITY_SERVICE is similar and is left for you to do as an exercise. Going
forward, we will focus specifically on the details of TEMPERATURE_SERVICE.

TEMPERATURE_SERVICE on the SensorTag consists of two important
characteristics: the data characteristic and the configuration characteristic.

Visit the following link to get insights regarding characteristics exposed
by the SensorTag Temperature Service: http://processors.wiki.ti.
com/images/a/a8/BLE_SensorTag_GATT_Server.pdf.

As the name suggests, the data characteristic holds the temperature data and
supports reading that data and enabling/disabling notifications for the temperature
data. We will be interacting with both of these characteristics. Define them in
the MainActivity class:

//Characteristic UUIDs

private static final UUID UUID_CHARACTERISTIC_TEMPERATURE_DATA
= UUID.fromString ("f000aa01-0451-4000-b000-000000000000") ;
private static final UUID
UUID_CHARACTERISTIC_TEMPERATURE_CONFIG =

UUID.fromString ("£000aa02-0451-4000-b000-000000000000") ;

Our results of service discovery, which we initiated in the last step, will be
delivered in the onServicesDiscovered method. Override the
onServicesDiscovered method as a part of BluetoothGattCallback:

@Override
public void onServicesDiscovered(final BluetoothGatt gatt, int
status) {

super.onServicesDiscovered (gatt, status);
gatt.readCharacteristic (gatt.getService (UUID_IR_TEMPERATURE_SER
VICE) .getCharacteristic (UUID_CHARACTERISTIC_TEMPERATURE_DATA));
}

Once the service discovery is finished, we instruct BluetoothGatt to read the
temperature data characteristic through the preceding code mentioned.
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12. As already pointed out, the temperature data characteristic supports
notifications, and we can enable these notifications for periodic data updates for
temperature data. Once we have successfully read the temperature data
characteristic, we can enable notifications for this characteristic while overriding
the onCharacteristicRead method in the BluetoothGattCallback
implementation:

@Override

public void onCharacteristicRead (BluetoothGatt gatt,

BluetoothGattCharacteristic characteristic, int status) {
super.onCharacteristicRead (gatt, characteristic, status);

if
(characteristic.getUuid () .equals (UUID_CHARACTERISTIC_TEMPERATUR
E_DATA)) |

//Enable local notifications
gatt.setCharacteristicNotification (characteristic, true);
//Enabled remote notifications
BluetoothGattDescriptor desc =
characteristic.getDescriptor (CONFIG_DESCRIPTOR) ;
desc.setValue (BluetoothGattDescriptor.ENABLE_NOTIFICATION_VALUE
)
gatt.writeDescriptor (desc);
I3
3

Once Notifications are enabled, whenever the temperature data is updated on the
SensorTag, the app will receive the updated value in the
onCharacteristicChanged method.

13. As already pointed out in the last step, we will override the
onCharacteristicChanged method so that we can receive the updated
temperature value in order to parse and print it on the console:

@Override

public void onCharacteristicChanged (BluetoothGatt gatt,

BluetoothGattCharacteristic characteristic) {
super.onCharacteristicChanged (gatt, characteristic);

if
(characteristic.getUuid() .equals (UUID_CHARACTERISTIC_TEMPERATUR
E_DATA)) |

double ambient =
Utilities.extractAmbientTemperature (characteristic);
I3
3
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The temperature data is in the following format:
ObjectLSB:ObjectMSB:AmbientLSB:AmbientMSB, . For extracting the data, we
have created a separate class called Utilities. Add a

separate Utilities class to the project and introduce the following
extractAmbientTemperature method in it:

public static double

extractAmbientTemperature (BluetoothGattCharacteristic c) {
int offset = 2;
return shortUnsignedAtOffset (c, offset) / 128.0;

}

The extractAmbient Temperature method makes use of the
shortSignedAtOffset method, hence we will also add that to the Utilities
class:

/**
* Gyroscope, Magnetometer, Barometer, IR temperature
* all store 16 bit two's complement values in the awkward
format
* LSB MSB, which cannot be directly parsed as
getIntValue (FORMAT_SINT16, offset)
* because the bytes are stored in the "wrong" direction.
*
* This function extracts these 16 bit two's complement values.
* */
private static Integer
shortSignedAtOffset (BluetoothGattCharacteristic ¢, int offset)
{
Integer lowerByte = c.getIntValue (FORMAT_UINT8, offset);
Integer upperByte
c.getIntValue (BluetoothGattCharacteristic.FORMAT_SINT8, offset
+ 1); // Note: interpret MSB as signed.
return (upperByte << 8) + lowerByte;
}

The preceding code snippet has been sourced from http://processors.wiki.ti.

com/.
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We have enabled Notifications for the data characteristic and, theoretically, we
should be able to sit back and just wait for the temperature sensor to read, update,
and notify the latest temperature values to us via the
onCharacteristicChanged method. However, this is not the case, as we are
still missing a key step before we can get temperature updates successfully.

14. If you were able to go over the documentation link, which we pointed out in
Step 11, there is a key detail mentioned in that document:

0x29 41 0xAAD2 IR Temperature 00 RW Write "01"to start Sensor and
Config Measurements,"00" toput to sleep

Figure 6.8: Details of the temperature-configuration characteristic

As per the preceding details, please note that by default, the temperature sensor is
not enabled to record measurements. Hence, by default, our temperature sensor is
in sleep mode; we need to bring it to active mode so that we can receive periodic
notifications. We do so by overriding the onDescriptorWrite method in the
BluetoothGattCallback implementation in the MainActivity class:

@Override

public void onDescriptorWrite (BluetoothGatt gatt,

BluetoothGattDescriptor descriptor, int status) {
super.onDescriptorWrite (gatt, descriptor, status);
enableConfigurationForCharacteristic (gatt,

descriptor.getCharacteristic());

}

As per the implementation of onDescriptoririte, we will also need to
implement the enableConfigurationForCharacteristic method in
the MainActivity class:

private void enableConfigurationForCharacteristic(BluetoothGatt
gatt, BluetoothGattCharacteristic characteristic) {

if
(characteristic.getUuid() .equals (UUID_CHARACTERISTIC_TEMPERATUR
E_DATA)) {
gatt.readCharacteristic (gatt.getService (UUID_IR_TEMPERATURE_SER
VICE) .getCharacteristic (UUID_CHARACTERISTIC_TEMPERATURE_CONFIG)
)

I3

}
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This is where the second important characteristic, the configuration characteristic,
which we mentioned earlier, comes into play.

15. Following up from the last step, we'll read the configuration characteristic (and
update it as a next step) so that we can eventually configure our temperature
sensor to move from sleeping to active mode. For updating the configuration
characteristic, update the preimplemented onCharacteristicRead method to
the following:

@Override

public void onCharacteristicRead (BluetoothGatt gatt,

BluetoothGattCharacteristic characteristic, int status) {
super.onCharacteristicRead (gatt, characteristic, status);

if
(characteristic.getUuid () .equals (UUID_CHARACTERISTIC_TEMPERATUR
E_DATA)) |

//Enable local notifications
gatt.setCharacteristicNotification (characteristic, true);
//Enabled remote notifications

BluetoothGattDescriptor desc =
characteristic.getDescriptor (CONFIG_DESCRIPTOR) ;
desc.setValue (BluetoothGattDescriptor.ENABLE_NOTIFICATION_VALUE
)

gatt.writeDescriptor (desc);

} else if
(characteristic.getUuid() .equals (UUID_CHARACTERISTIC_TEMPERATUR
E_CONFIG)) |

characteristic.setValue (new byte[] {0x01});
gatt.writeCharacteristic(characteristic);

I3
}

After the successful read, we write 0x01 to the configuration characteristic so that
our temperature sensor is set to active mode.
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16. We are done with our implementation and now the
onCharacteristicChanged method should be called for every temperature
value update on the SensorTag. As a final step, we can update the
onCharacteristicChanged method to display live temperature updates to the
user. Also, we can set up and include the data upload to the Firebase backend so
that our app can keep uploading periodic data updates to the remote server. Our
final code for the Ul updates and upload to the backend is as follows:

@Override

public void onCharacteristicChanged (BluetoothGatt gatt,

BluetoothGattCharacteristic characteristic) |
super.onCharacteristicChanged (gatt, characteristic);

if
(characteristic.getUuid () .equals (UUID_CHARACTERISTIC_TEMPERATUR
E_DATA)) {

final double ambient =
Utilities.extractAmbientTemperature (characteristic);
//Upload to Firebase Backend
FirebaseDatabase database = FirebaseDatabase.getInstance();
DatabaseReference myRef =
database.getReference ("Temperature");
myRef.setValue (ambient) ;
//Update the UI

runOnUiThread (new Runnable () {
@Override
public void run() {
((TextView)
findViewById (R.id.textView)) .setText ("Temperature: " + ambient

+ "\u00bO0" + "C");
}
)i
}
}

Please note that we still need to set up Firebase on both the client and server sides, due to
which the preceding code may fail to compile, as we are referring to Firebase but have not
yet set it up. We will set it up in the next step.
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Setting up Firebase

We now have the data, and all that remains is to upload it to a server so that it can be
remotely accessible to Alexa as it will need to read/access it. For this, we will integrate
Firebase into our Android app and upload the temperature measurement to the Firebase
Cloud. We will integrate Firebase into our mobile app by walking through the following
steps:

1. To integrate Firebase, in the Android Studio, on the top Menu bar, navigate
to Tools | Firebase. This should bring up the Firebase Assistant window:
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Figure 6.9: Firebase Assistant

2. Under the Firebase Assistant window, navigate to Realtime Database | Save
and retrieve data. This should bring up the Save and retrieve data window.

3. Click on Connect your app to Firebase. The Firebase connection should ask you
to choose an existing project or create a new one.
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4. Choose to create a new one, provide it with a relevant name, and click on

Connect to Firebase:
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& 06-92 91:55:37.882 553-560/packt.com. androidbleserviceexplorer Wiart: Suspending all threads took: 29.256ms
PaRun @ 3Oebug 27000 | WEAnGroldManiter | W O Messages [ Terminal @ Eventlog [ Gradie Console
Gradle build finisked in 709 (ioday 00:28) 891 LF: UTF-82 Comext <nocomtext o

= e

sypesn (5

[apon prospuy ds

Figure 6.10: Creating a new Firebase project

5. The process will take a few minutes and, on successful completion, the
following Connect your app to Firebase indicator in the Assistant window will

turn green:

@ Connect your app to Firebase
Connected

Figure 6.11: Firebase app connection status
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6. Click on the second item in the Assistant window, which says Add the Realtime
Database to your app. A prompt comes up, which is essentially asking whether
necessary changes regarding the inclusion of Firebase can be made to the project.
Click on Accept Changes in this prompt:

;

<] I Sirucare |8l

& Captures

& Bulkd Variants

% 2 Favoreer

# Anaroid = Ok B © MamAchiyva x Assistant o e
Laapp << | gartCaliback | new BluetcothGattCallback | onCharacteristicch & Firebase » Realtime Database
) manifests
B AndroidManifest.xml eOverride Save and retrieve data
v Dijava s ot public void onCharacteristicChanged(BluetoothGatt gat
£ packt.com,androldbleserviceexplorer if icharacteristic.getbuid(). voString().contains{ Our eloud database stays synced to all connected clients in realtime &
: 2 lable when your app goes offline. Data is stored in -~ £
€ MainActivity e o Add the Reattimo Database to your app e g
&1 packt.com.androidbleserviceexplarer (ancroldTest :;):[’Ql;::;: rather than a table, eliminating the need for 5
B packt, coum androtdblesenicetaplores (test) Performing this action will make the following changes 1o your project. -
v Gires | brows et
£ drawable build.gradle (project-level)
* Elayout nect your app to Firebase
B activity_main.xml Add Firebase Gradle buildscript dependency y ud
» EImipmap classpath ‘com.google.gesigoogle-services:3.8.8' lonnecred
v Evalues
B colors.xmi | the Realtime Database to your app
= dimens xmi app/build.gradle
& strings. xml d the Realtime Database to your app
= atyles xml Add Firebase plugin for Gradle
3 Gradle Scripts apply plugin: ‘com.google.gms.google-services’ figure Firebase Database Rules
:bulld,grwlt Proj Aot build.gradle will include these new dependencies: Realtime Database provides a declarative rules language that
2 build.gradle (Module compile 'com,google.firebase:firebase-database:10.0.1° s you to define how your data should be structured, how it
(s gradie-wrapper.properties Ald be indexed, and when your data can be read from and
[2) proguard-rules.pro ( fen to. By default, read and write access to your database is
[ gradie.properties (P Hicted 50 only authenticated users can read or write data. To
 sertings.aradle (F This will also enable the firebase-core library which includes Firebase Analytics. Learn more  §tared without setting up Authentication , you ean configur
o I‘J 9" b Loules for public access . This does make your database
a local.properties (UK Location] c 1 Cranges 110 anyone, even people Aot using your app, so be sure to
fict your database again when you set up authentication,
Arcroi Monitar : - L
B LCE Nexus § Androld 6.0, AP 23 B packicom 553) a s
>
3
B e logear  Momsors +* verbose [ Q- Regex Show only selected application [ %
B e e &
o e6-a2 01 (438 S53-884/packt. con. sndroidbleserviceexplorer E/Surface: getslotFrosdufferLocked: unknown buffer: 8xsds783128
06-82 91:55:37.882 553-580/packt.com.androidbleserviceexplorer W/art: Suspending all threads took: 20.256ms

Figure 6.12: Adding Firebase to the project

7. After accepting the changes, a Gradle Sync will start.

8. Post the Gradle Sync, and click on Configure your rules for public access under
Step 3 in the assistant window. This step will open the browser with some
Firebase documentation.

9. Click on Go to Console on the top-right corner of this screen. This should open
up a dashboard/gallery of existing applications.
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10. Choose a relevant application name:

MyApplication

AndroidBLEServiceExplorer

Figure 6.13: Firebase apps console

11. You should be taken to a details console. From here, click on Database in the left
pane and select the Rules tab from the list of horizontal tabs.

12. What you should be seeing in front of you is a JSON file signifying rules as key-
value pairs:

1. Change the .read key from auth != null to true.
2. Do the same for the .write key.
3. Hit the Publish button at the top.

This configuration is for demo purposes only, which means anyone can
read or write to your database. In the real world, your rules will be more
advanced and sophisticated than this.
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The security rules JSON should look like the one shown as follows when you
have done the above-mentioned changes:

A Overview Realtime Database

DATA RULES BACKUPS USAGE
S Analytics
== Authentication SIMULATOR
&2 Dotabase
- A\ Your security rules are defined as public, anyone can read or write to your database LEARN MORE DISMISS
Py Starsge :
& Hosiing 8 rules®: {

read”: true,

() Functions 4 write™: true
E Testiab }

£ CrashReporting

B notifications

I3 Remote Config

Figure 6.14: Firebase detailed console and rules

13. Once you have made these changes, our Android app already has the code to
upload the readings to the Firebase backend. If you launch the app now, turn on
the SensorTag, and keep it advertising near the app, you should see dynamic
temperature updates coming in and the Ul getting updated:

AndroidWarehouseMonitor

Temperature: 29.4375°C

Humidity:

< O O

Figure 6.15: Dynamic temperature updates
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Phew, that was something! And we are done with our Android implementation.

Please note that if you run the app and are not able to see the devices
getting discovered (in the logs or while debugging), make sure that your
phone has location services switched on.

You should also be able to see the live updates on the Firebase backend, which match the
data being shown on the app:

A Ovendew Realtime Database
DATA RULES BACKUPS USAGE
4l Anatytics
a2 Authertication I G2 htps.wandrosdwarehousemanitor firebaseso com/ | = Firebase DB URL ° @
B oaabase A\ Your security rules are defined as public, anyone can read or write 1o your database LEARN MORE DISMISS
By Swage
® Hosting androldwarehousemonitor
() Funetions Temperature: 294375
B TestLab
& Crash Reporting
@ Performance
B nNotifications

spark i

<

Figure 6.16: Dynamic updates to Firebase

Copy the Firebase DB URL (it may be different in your case, depending on how you named
your Firebase db) and save it somewhere. We will need to reference it from the Lambda

code.

You can find the code for AndroidWarehouseMonitor at https://

github.com/madhurbhargava/AndroidWarehouseMonitor.

We will now go ahead and implement the actual Ambience Manager Skill.
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Developing the Ambience Manager Skill

As always, we will be making use of the Alexa Skills Kit (ASK) Console to configure the
Ambience Manager Skill:

1. Navigate to https://developer.amazon.com/alexa, and click on the Sign
In button located in the top-right corner of the screen:

Alexa Blog

Accelerate Launching Alexa-
Enabled Products

ODMs JUNLAM, Narui, and Adition introduce newly-qualified Alexa-enabled
solutions that device makers can white-label.

Learn More »

Connect Devices to Alexa
Alexa Smart Home & Alexa Gadgets

Integrate Alexa into Your Device
Alexa Volce Service

Figure 6.17: Alexa Skills portal

2. After signing in, click on the Alexa Skills Kit menu item on the top-left, and
from the menu, select Get Started | Alexa Skills Kit:
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Alexa Skills Kit

AS!(.ir.\ Ibﬁ l:r(
S A
ol
iksx ur' Ja?a.nl
ik

Integrate Alexa into Your Device Connect Devices to Alexa
g 5 B A

A 5 e tH

ASK in France

Figure 6.18: Alexa Skills Portal — signing in

3. On the screen that appears next, click on the Start a Skill button, located in the
center of the screen:

Alexa Skills Kit

Give Your Vision a Voice and Reach More Customers

Alexa Skills Kit Leam Design Build Launch m

What Is an Alexa Skill?

Alexa is Amazon's voice service and the brain behind tens of millions of devices like the Echo family
of devices including Echo Show and Echo Spot. Alexa provides capabilities, or skills, that enable
customers to create a more personalized experience. There are now tens of thousands of skills from
companies like Starbucks, Uber, and Capital One as well as other innovative designers and
developers.

Figure 6.19: Alexa Skills Portal — starting a skill
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4. This should land you on the ASK Console:

Your Alea Consoles

() amazon alexa
Feedback forum

maoney for the most engaging skills

Good news! Developers can e

Alexa skills that customers love most!

lcome to the new Alexa Skills Kit Developer Cansole

Curipus about what's new

Alexa Skills

Figure 6.20: Alexa Skills Portal — ASK Console

Click on the Create Skill button located at the bottom of the screen.

5. The next screen is the Create a new skill screen, which will require a SkillName

to proceed further:

Create a new skill

Ambience Manager

Shill created will detault to

Figure 6.21: Naming the skill

Please name the skill Ambience Manager and click on the Next button.

6. The next page will display the type of prebuilt interaction models that can be
added to the skill:
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Choose a model to add to your skill m

& l ® &

Custom Flash Briefing Smart Home

Figure 6.22: Choosing a Custom interaction model for the skill

Click on the Select button under the Custom model to select it, and click on
the Create skill button in the top-right corner of the screen.

7. After skill creation, we will need to configure its Interaction Model via the
dashboard:

How to get started W Skill builder checklist

e St 1 o DA 15 SR ol Ling) e SHTRAIO i Ehe LESE L, 00 WA youur 6

- l

(O amaznn alexa
AMAZON Follbockintene \

AMATON. Conceilient

AMATON. Helginrent

AMAZON Stopintest

Slot Types )
HOH R Resources
[ s
Petar 1 st tachwical Siummants 0 SeLNHS Quides o1 BUASg CUSLom el
& Endpoim

Whateves your experience, you tan et stted gelckly using ane of cur A projects on GHL
[T re— A
Dre in with your question and thoughes. We're heee to help you.

ACCOUNT LINKING

Figure 6.23: Ambience Manager Skill dashboard
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We will configure the Interaction Model by completing the Skill builder
checklist.

8. Select the first option, Invocation Name, under the Skill builder checklist to
land on the following screen:

Oamaznr lexa

< Your Siilis

@ English [U5)

CUSTOM

- Invacation
131 Interaction Model Us

h a particular custom sk

a ski

users can sy

. tevtents [4)
v Bollt-in Intenes (4)
AMAZON. Follbackintent
AMAZON. Cancellrtent =kl imvocation tame
AMAZON.Helpintent ambience manager
AMAZON. Stopintent
Slot Types (0)

JSON Editor iy Mo tion Nname reauirerments

I irvertaces

&

9 Endpoint

7549 intent Hestory

ACCOUNT LINKING

Figure 6.24: Providing an Invocation Name

Enter the Skill Invocation Name as ambience manager and click on the Save
Model button in the top-left corner.

9. Click on the Build tab item to end up on the Skill builder checklist, which
should have the Invocation Name option marked and selected since we just
completed setting it up:
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) amaz

Chapter 6

€ Your Skalls

@ English (US.)

151 imtevaction Model

W skill builder checklist

Imvocation

atce in the test
v Intents (4)

~ Built-In intents (&)
AMAZON Follbockintent
AMAZON Cancetintent

AMATON Helpintent

AMAZON Stopintent

Slat Types [0) L]
JSON Editor

Resources
W rtetsces I
9 Endpoint

fiefer to our technical documents for detailed guides on buliding custom skills.

Whatever your experience, you can get started quickly using one of our Alexa projects on Github,
T4 imtent Histary W .

Drop in ;.im your questions and theughis. Wirre here ta help you
ACCOUNT LINKING
Figure 6.25: Setting up Intents, Samples, and Slots after setting up Invocation Name
Now, as our Invocation Name is set up, please select the Intents, Samples, and
Slots item from the checklist to land on the Add Intent screen:
1 alexa

Amiience M

‘ @ English (U5.)

Foectiack forum
CUSTOM

- Add Intent
B Interaction Model

Anin
vecation

at fulfills a users spokes

Intents (&)

about intents.

© Create custom intent

o Buile-in intents (4]

CrushotFote

AMAZON Fallbockintent

AMAZON Cancelintent.

AMAZON Melpintent
AMAZON Stopintent
Slot Types (0}

JSOM Editor

B wtetaces

n.

¥ Endpoint

141 mntent History

Figure 6.26: Creating the One-Shot Intent
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Name the intent OneShotFetchTemperatureIntent and click on the Create
custom intent button.

10. Clicking on the Create custom intent button should land you on the Sample
Utterances page for the OneShotFetchTemperatureIntent intent:

& English {US)

CUSTOM

/ OneShotFetchTemper:

151 Interaction Model
Sample Utterances (0}

Ivocation

~ lintents (S}

w  Bile-In fotents (4}
AMAZON Fallbackintent
AMAZON Cancetintent
AMAZON Helpntent
AMAZON Stopinsent

Stat Types. (0} This intent has no sample utterances

JSON Editor

B estaces
0-00f0 >
& Endpaine

Figure 6.27: Configuring the One-Shot Intent

Did you notice how we called our intent as a One Shot. .. intent. The One-

Shot intents are different than regular intents due to the fact that One-Shot intents
launch your skill and ask it to do some work (fetch some data, and so on). Please
note that the naming convention of starting the name of the intent with

OneShot. .. is not mandatory and you can name it what you like, however it is a
good practice that the intent name reflects its purpose. One-Shot intents are
simply a different way of launching a skill. You will also notice this difference
when we write our Lambda code.

To read more about One-Shot Intent/Launch, navigate to https://
developer.amazon.com/docs/custom-skills/voice-interface—and-

user—-experience-testing-for-a-custom-skill.html.

We can now add a few utterances for our model, as shown in the following
screenshot:
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/ OneShotFetchTemper:

Sample Utterances (3)

11 interaction Model
ivocatian

~ intents (8] o )

e Boltin Incents (4)

OneShotFetchTemperatureintent get amblent temperature

AMATON Follbockintent

get ream =
AMAZON Cangellatent

AMALON, Helplotent s
AMAZON, Steyiatent
Shat Types (1) 4
JSON Editr Intent Slots (0)

[ —

& Endpoiet

4% intent History

i=30f%

Figure 6.28: Adding Sample Utterances for the One-Shot Intent

Please click on the Save Model button after configuring the utterances.

11. Once you have finished setting up the utterances, select the Build tab (as seen in
Figure 6.28) to land on the dashboard:

@ Eaglhn (US)

How to get started W skill builder checklist

Comglenn these

E 1. Invacation Name »

2. Intents, Samples, and Slots »

e 1o b able 10 st y
T8 wteraction Madel

Imvocation
~ Itents {5) o
FeachTemperature
v Built-in Intents 4

AMAPON Follbackintne

AMATON Concelintent

AMATON Halpintent

AMAZON Scopiatent

Slat Types 40} )
Resources
J50M Editor g
o Refer to our technical documents for detalled guides o bulding custom siils
Intarfaces

B e Whatever your experience, you can get started quickly using one of our Alexa projects on Gitksh

v point
44 et Mistoey Drop in with your questions and thoughts. We're here to help you

Figure 6.29: Building the Model
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Finally, select the Build Model option to build the Interaction Model. The
process should take a few minutes. The Build Model button on the dashboard

should turn green after the build finishes successfully.

12. After the Interaction Model has finished building, we now need to supply it
with a Lambda endpoint to connect to. We will postpone this step for a little bit
while we code our Lambda. But before we start configuring the Lambda, click on
the Endpoint button on the dashboard shown in the preceding screenshot to
navigate to the Endpoint screen:

CUSTOM

Endpoint

G ieteraction Mode!
Irvocation
¥ intents (S)
fetchTemperature
~  Buile-in fntents (4)

AMAZON Follbockintent

AMAZON Cancelintent

AMAZON Stop)
Stat Types (D)

JSOM Editor

W interfaces

4% intent History

Figure 6.30: Copying the ARN endpoint

Select AWS Lambda ARN from the given options, and copy the Skill ID from this
page and save it somewhere. We will need it shortly.
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Configuring the Lambda function

Once the Interaction Model is created, we will leave the Configuration Dashboard as it is
and focus on creating the Lambda:

1. Open a new browser tab and navigate to the AWS console.

The AWS console can be found at https://console.aws.amazon.com.
Please note that you may need to create a new account if you do not
already have one.

Select Lambda under Services | Compute options. Click Create a function on the
next screen, name the Lambda function ambienceManagersSkill, and fill in the

details as shown in the following screenshot:

Create function

Author from scratch [+] Blueprints

Choase a preconfigured template a5 3 starting point for your Lambda

ication Repository

apps published by developers, companies

Start with a simple *hello world® example.

]
9
7

a

Author from seratch

Name

amblenceManagerSkill

Rusntiene

Nodes 6.10
Rele

Choose an existing role
Existing role

lambeda_basic_execution

oance

Figure 6.31: Setting up the Lambda function

Click on the Create function button after filling in the details.
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2. On the next screen, under the Designer section, you will need to add a trigger to
invoke the Lambda function. From the list of triggers on the left, please select
Alexa Skills Kit since Alexa will be invoking and supplying input to our
Lambda function:

ambien ceManagerSki[[ Thrattle Qualifiers ¥ Actions ¥ : v || Test
5! Your Lambda function "ambienceManagerSioll” has been successhully created. You £2n now change its zode and eonfiguration. Click e the "Test” Button to INPUt 3 1St event wien you ae resdy to test your X
onfiguration Monitering
» Designer
Add triggers »
Ilﬁ ambienceManagerSkill
p
API Gat
— C Alexa Skills Kit ; Amazon CloudWatch Logs
AWS 10T (® Configuration required
Alexa Skills Kit A0 e e ek Wk i e Nt Resources the function's role has access to will be shown here

Alexa Smart Home

ClewdFrant

Figure 6.32: Adding the trigger to the Lambda function

Once we have added the trigger, we need to add the Skill ID that we copied in the
previous section. Scroll to the bottom of the screen and add the Skill ID in the
section shown in the following screenshot:

Configure triggers

(@ Skill 1D verification is an easy way to verify the Skill ID in an incoming request from a Skill. To set this up, enter the Skill ID {alsa calted Application 10) of your skill located in your Alexa Skills Kit dashboard. Leam more, X

Skill 10 verification
© Enable [recommended]
Disable

Skill 1D

B =
Lamnbda will add the necessary permissions for Amazon Alexa to invoke your Lamida function from this trigger. Learn mare about the Lambda permissions model

Cancel Add

Figure 6.33: Configuring the trigger
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Adding the Skill ID ensures that the Lambda responds to only those requests
that are generated by the verified skill. After adding the Skill ID, please click on
the Add button at the bottom of the screen. Our Lambda configuration should
have some unsaved changes now. Please save the recent changes by clicking

on Save button in the top-right corner of the screen.

3. Once you have clicked the Save button, select the ambienceManagerSkill box
under the Designer section. This should bring up a code editor at the bottom
where we will add the code for the Lambda.

Coding the Lambda function

Following the Lambda setup, it's time to code the actual Lambda function. We will be
editing the code inline, in the index. js file on the Developer Portal itself, following these

steps:

1. Implement the handling of events in exports.handler. Our Lambda, in this
case, will be handling only a single intent, that
is, OneShotFetchTemperatureIntent. Since we are implementing a One-Shot
Launch, this single intent will launch our skill and fetch the temperature data.

Before we move on to write the functional logic, declare the following variables,
which will be used by our functional logic:

var https = require('https');
var firebaseHost = "androidwarehousemonitor.firebaseio.com";

firebaseHost is the same URL (it may be different in your case, depending on
how you set up Firebase for the Android app) that we copied earlier when we
were setting up Firebase. Since we will be connecting to Firebase via a REST call,
we will need its firebaseHost URL and https.

Then, update the code of exports.handler, as shown here:

exports.handler = (event, context, callback) => {
try A
if (event.request.type === "IntentRequest") {

if ("OneShotFetchTemperaturelntent" ===
event.request.intent.name) {
} else {
throw "Invalid intent";

}
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}
catch(e) {
context.fail ("Exception: " + e);

bi

As shown and discussed previously, we have discarded all the other intents (even
the Launch Intent, which we have handled religiously so far) and handled

just OneShotFetchTemperatureIntent to facilitate the One-Shot Launch of our
skill.

2. We will define some helper functions that will help us create speech responses,
shown as follows:

function buildSpeechletResponse (output, repromptText,
shouldEndSession) {
return {
outputSpeech: {
type: "PlainText",
text: output
}I
reprompt: {
outputSpeech: {
type: "PlainText",
text: repromptText

b
shouldEndSession: shouldEndSession

}i

function buildResponse (sessionAttributes, speechletResponse) {
return {
version: "1.0",
sessionAttributes: sessionAttributes,
response: speechletResponse
bi
}

These functions help the Lambda to return the response to be spoken by
Alexa whenever it receives a specific intent/input.
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The buildResponse function will generate the plain-spoken response to be
spoken by Alexa.

The buildSpeechletResponse function will specify the output that Alexa will
eventually speak, in the form of plain text. It also takes another variable,
shouldEndSession, which specifies whether Alexa should end the session after
the response.

Define the fbGet function, which will take a key parameter and fetch the data
from a provided host via a REST call:

function fbGet (key) {

return new Promise ((resolve, reject) => {
var options = {
hostname: firebaseHost,
port: 443,

path: key + ".json",
method: 'GET'
}i
var req = https.request (options, function (res) {
res.setEncoding ('utf8"');
var body = '';
res.on('data', function (chunk) {
body += chunk;
3
res.on('end', function() {
resolve (JSON.parse (body) )
3
3
reg.end() ;
reqg.on('error', reject);
3
}

The preceding function will take the parameter for the key that holds the
temperature data (in our case, that key is Temperature) and fetches the data from
the Firebase Host. The data is received in JSON format and hence needs to be
parsed.

3. Once we have added this method, we will need to call it
from exports.handler. Update exports.handler with the call to fbGet, as
shown in the following code:

exports.handler = (event, context, callback) => {
try A
if (event.request.type === "IntentRequest") {
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if ("OneShotFetchTemperaturelntent" ===
event.request.intent.name) {
fbGet ("/Temperature") .then (res => {
context.succeed (buildResponse (buildSpeechletResponse ("The

temperature is . . " + res + " . degrees", true)));
})
} else {
throw "Invalid intent";
}
}
}
catch(e) {
context.fail ("Exception: " + e);
}

i
Upon a successful fetch, we create a speech response and pass it back to be

spoken by Alexa. This completes our Lambda implementation.

4. We need to link the Lambda to our skill and for this purpose, we will need the
Amazon Resource Number (ARN) of our Lambda. The ARN is located in the
top-right corner of the Lambda function/code editor page:

Funttions ‘ ARN -

ambienceManagerSkill Throttts | | quatifiers v | [ Actioms ¥ v [ e
Configuration Manitoring
* Designer
Add triggers y

“ﬂ amblenceManagerSkill
" @) Saved

AP Gatewsy

C‘ Alexa Skills Kit ! Amazon CloudWateh Logs
AWS kT

Alexa Skills Kit he st on the left Resources the function’s role has access o will be thown here

Alexa Senart Home

Cloudfront
Function code

Cod Hardler

Edit codde inline v Blode js 6.10 ¥ Index handier

Figure 6.34: Copying the ARN
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Copy the ARN. Once you have copied it, navigate to the previous browser tab
where we were configuring the Interaction Model of our skill:

How to get started W skill builder checklist

E 1. Invocation Name > @

2. Intents, Samples, and Slots »

E 3. Build Model » @

1 Inceraction Model

Imaeation

« ieteens (5)

() amaznn alexa

OnesecaFecchtempersiureingent

@

v Boill-tr Intients (4]

AMAZON.Fafibockinbent

AMAZON Concelintent

AMAZON. Heipintent

AMAZON Steplntent

Slot Types {0} +] I
e Tt 4 Resources
ISON Estod
Refer to our technical documents for detaied guides. on bulding custom sklls.
W intertaces
Whatever your experience, you can get started one of cur
% Endpaint

o In with your guestions and thoughts. We're her Ap you,
T S—— Drop in with your guestions and thoughts. We're here ta elp you

Figure 6.35: Updating the Endpoint with ARN — step 1

As seen in the preceding screenshot, click on the Endpoint button under the Skill
builder checklist, which should navigate you to the Endpoint screen, as shown in
the following screenshot:

@ Erglish [US)

CUSTOM

Endpoint

151 mseraction Model
Invecation
L]
OneShatfetehTomper stuntintert
v Bualtdn intents (4)

AMAZON Follbackintest

AMAZON Cancelintent

AMAZON Helphesterst

AMAZON Seopintent

Slot Types (09

1SON Ednor
[ eeortoces

Figure 6.36: Updating the Endpoint with ARN- step 2
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Select AWS Lambda ARN, under the Default Region option, add the ARN that
we copied from the previous screen and click on the Save Endpoints button in
the top-left of the screen.

After clicking on the Save Endpoints button, please click on the Build tab again
to navigate to the dashboard.

5. On the dashboard, all the items on the Skill builder checklist should now be
green, as shown in the following screenshot:

How to get started W Skill builder checklist

Complet these staps to be abie 10 test your skill using the simulator in the test taby, or with your acha
Alexa Skills Kit Devele sole o ~ b o :
£33 mteraction Model
rvetation 1. Invocation Mame >
iy (O amaznn alexa
OneShotfetchTemperatunelntent e
2 Bl 2. Intents, Samples, and Slots >
e Bule-in dntents {4) B Tan nor | r B A
: £ ne |
AMAZON Falbockirtent
AMAZON Cancelintent : 3. Build Model >
3

AMAZON Heipintent

AMAZON Stopirtent

O 0 0 ¢

i . End >
Stot Types (0) H 4. E mp‘o m.

Resources

JSON Editor

pun— Refer to our technical documents for detailed guides on bullding custom skills.
B ntertaces

& gndpoint Whatever your experience, you can get started quickly wsing one of our Alexs projects on GitHub.

s h y 3
44 Wntent History Drop in with your questions and thoughts. We're hero to help you,

Figure 6.37: Completing the Skill builder checklist

This indicates that our skill is now ready to be tested. Please click on the Test tab shown in
the preceding screenshot.

Testing and debugging the Skill

The Test tab should bring up the Alexa Simulator:
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@I | Testis enabled for this skill Bl sityo [ EhoShowDplsy [ Echo St Dinplay Device Log

Algea Simulator Manual 50N Voice & Tone

English [US) i

Figure 6.38: Alexa Simulator

Alexa Simulator greatly reduces the need for an actual Amazon Echo since you can easily
test the Ambience Manager Skill using just the Simulator.

Please enter Alexa ask ambience manager to get temperature in the text box, as
shown in the following screenshot, and press Enter:

W Testbs enabied for this skill Fl semijo [P choShowDisplay [ Echo Spot Diplay Device Log

Mdexa Simulator anual SSON Vole & Tone

English {US) ’

e ik ambience Manuger 10 Get temparatury

Skill /O

28,7075 | degrees”

Figure 6.39: Launching the skill via the Skill Simulator
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Alexa should reply with the correct response of "The temperature is....", and if the volume of
your computer is turned on, you can even hear Alexa speaking that response.

Our skill is now tested and ready to be played around with. You can find the code of the
Lambda for this chapter at the link mentioned in the information box.

Please find the code for the Lambda here: https://github.com/
madhurbhargava/AlexaSkillsProjects/blob/master/Chapter_6_Smart_

Home_Index.js.

However, what happens if an error occurs and the skill does not behave the way we
wanted it to?

One of the effective debugging tools for an Alexa skill is Amazon CloudWatch.
CloudWatch can show you the complete log details of what happens when you launch
your skill and how it handles various intents. If you have Log Statements in your Lambda
code, you can also check the program flow via the output of those Log Statements in
CloudWatch.

CloudWatch can be accessed from the AWS console.

To access CloudWatch, visit https://console.aws.amazon.com.

To check the status of your skill's execution, select CloudWatch from the list of AWS
services on the AWS Console, as shown in the following screenshot:
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Figure 6.40: Launching CloudWatch

This should land you on the CloudWatch dashboard, shown in the following screenshot,
which offers a lot of functionality apart from just the Logs:

| CloudWatch Metric Summary Additional Info
Dashboards
Alsrrs 4 Amazon CloudWatch monitors operational and performance matrics for your AWS cioud resources and appiications. You curmntly have 18 o s

CloudWatch metrics availabie in the US Esst (N. Virginia) region

Browse or search your metrics to get staried graphing data and creating akams.

Bilrg :

Events.

Alarm Summary c

You do not have any alarms created in the LS East (N. Virgnaa) region. Alanms aliaw you 10 send notifications or execute AoScaling Actions in responss 10 Croate Alarm
any CloudWatch matric

Yiou 40 ow Use Amazon CloudWatch BIBITS 10 Mortor th estimated CAaREs o your AWS Bl Brd Faceis Bmal Ales whanews chirmes ascesd a
Favor threshoid you define.

© Add a dashboard You can 581 up biling aiams 19 receive a-mal ks when your AWS charges exceed a threshoid you choose. To get staned, visit the Account Biling
conache, click Preferences in the laft navigation pane and check the Fecsi Biling Alerts box, then netum her to the CloudWatch console.

Service Health c
r—— p—
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Figure 6.41: CloudWatch dashboard
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However, what we are interested in is the Logs, so click on the Logs option:

Fiter:| Log Group Hame Peofix = Log Greupa 14
Log Groups Expira Eveets After Matric Fitara Setacnptorn
fsng mwvambdara arag e .
Evertis
vt B
| Logs
Matrics

Figure 6.42: Launching Logs from the CloudWatch dashboard

This should show you the list of skills that you have and for which there are logs available.
Clicking on the skill of your choice should bring you the list of the available logs, sorted
chronologically. You can click on any of those and see the detailed logging with a complete
list of events that your skill has responded to:

CloudWach CloutWetch + Log Greups © Sirasma for Ameaumboin/amblancebanagersi
Uashboa
Aarms 4+ EE AT Create Log Stream  Delste Log Stream o o o
Fittor: Sarmamn Noerw Prafix " Lag Stresms 1-11
Lo Streama Last Evert Time
Biing 2018
Events s
Rubes 2018
Event Buses 2018
Logs 8
Matrics. 2018
2018
2018

O At a dashiboard

Figure 6.43: Logs list in CloudWatch
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Summary

We hope you enjoyed creating the Ambience Manager Skill. This skill had a lot of moving
parts that were not Alexa-specific, such as Firebase, the ambient sensor, and the mobile
app. We also covered the One-Shot Launch, and skill debugging via CloudWatch.

As with the previous skills, the Ambience Manager Skill still has room for improvement,
such as handling humidity data and the introduction of additional intents.

We have left the improvements as an exercise for the user to hone the skill even further.

We also hope that you are now a little more confident with your knowledge regarding
Alexa skills and can't wait to see what you create next.

In the last chapter, we will explore the future of Voice-Based Assistants.
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Personal Assistants

"Do or do not. There is no try.”
— Master Yoda

We have completed six chapters, during which we have focused solely on Alexa. In this
chapter, which is also the last chapter, we will still focus on Alexa and some of its most
popular skills, but in comparison with its various competitors. We will also discuss the
future of various voice-computing technologies available out there, including Alexa. In this
chapter, we will cover the following topics:

e Popular Alexa Skills
e Comparing Various Voice-Based Assistants
e Future of Voice-Based Assistants

We are looking at these topics to consolidate the information that we have covered so far,
and to brainstorm how the future of voice computing will look.
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Popular Alexa Skills

At the time of writing, the total count of Alexa Skills available in the US, which is also the
biggest market for Amazon Alexa, has surpassed 30,000, with an average of 50 new skills
getting published each day. Each of these skills is available under a specific category, and
the Alexa Skills Store is currently letting the developers and users choose from 23 different
major categories, as shown in the following screenshot:

B Kids B Connected Car

B Social W Utilities

W 'Weather B Travel and Transport
Smart Home B Novelty and Humor

Education and Reference

Games and Trivia Music and Audio

Categorical Skill Distribution

B Home Services Shopping B Communication

B Movies and TV B Local B Food and Drink

B Sports B Health and Fitness M Business and Finance

B Productivity B Lifestyle W Education and Reference

Novelty and
Humar Productivity

Travel and
Transport

Lifestyle i Food and Drink

Figure 7.1: Alexa Skills — categorical distribution

At the time of writing (mid-2018), the most popular categories (the ones that have the most

skills) among developers are:

o Games and Trivia: Hosts over 6,000 skills
¢ News: Hosts over 3,000 skills

Music and Audio: Hosts over 3,000 skills
Education and Reference: Hosts over 3,000 skills
Lifestyle: Hosts over 2,000 skills
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Among the top five, the distribution is as follows:

DEVELOPER'S POPULAR CATEGORIES

M Lifestyle W Education and Reference M Music and Audio B News B Gamesand Trivia

Lifestyle
12%

Games and Trivia
35%

Education and Reference
17%

Music and Audio
18%

Figure 7.2: Alexa Skills — most popular categories
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This should not come as a surprise, since these categories are equally as popular for
smartphone apps. However, the difference arises when we go over the list of all 23
available categories (see Figure 7.1) and find a few specific categories, such as:

e Connected Car: Hosts over 34 skills
e Smart Home: Hosts over 972 skills
e Home Services: Hosts over 36 skills

These categories are pretty niche and hence have a lot more accommodation room and
fewer competing skills. The lowest five categories, which have a lot of room for growth, are
depicted as follows:

CATEGORIES WITH LEAST NUMBER OF SKILLS

Kids
0% Connected Car
11%

Home Services
12%

Communication
43%

Shopping
34%

Figure 7.3: Alexa Skills — least popular categories
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Surprisingly, at the time of writing, the Kids category has the fewest skills, which makes it
developers' least favorite category to develop for, but on the bright side, it has the lowest
amount of competition and a lot of room for growth.

So far, we have seen the various categories on the Alexa Skills Store and also outlined the
most and least popular categories of all the available categories. Now, delving deeper into
the categories, let's identify the best of the best, that is, the skills that are most
downloaded/used among the top major categories.

Games and Trivia

One of the top downloaded skills under the Games and Trivia category is Would You
Rather For Family, which has over 3,000 ratings and user reviews.

Visit https://www.amazon.com/Would-You-Rather-For-Family/dp/

To learn more about the Would You Rather For Family Alexa Skill, please
0 BO6WGV16HR.

It is the voice-computed version of the popular game Would You Rather, which has Alexa
asking the players tricky/trivial questions and the players replying to those. To keep the fun
in the game, new questions are continuously added by the developers.

Other popular skills in this category include Question of the Day, Jeopardy, and Twenty
Questions. We suggest that you check them out on the Alexa Skills Store.

News

No surprise here, some of the top news-providing skills are from the channels and media
houses that we are already familiar with:

e BBC

o CNN

e ESPN

e Fox News
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Some channels even have different options for their skills, depending on the user's
requirement. For example, CNN has developed and provided two different skills, one for
providing flash briefings and the other for regular news. We suggest that you check them
out on the Alexa Skills Store.

Music and Audio

The top official skills under this category are for Ambient Sounds, which provide Alexa
with the capability of playing rain, thunderstorm, and ocean sounds, which can help users
relax and sleep better. However, Alexa can also be linked to your Spotify account, if you
have one, and can double as an excellent music player.

www.spotify.com/us/amazonalexa/.

0 To learn more about Spotify and Alexa integration, navigate to https://

Hence, Spotify with Alexa is one of the top contenders in this category.

Education and Reference

One of the top downloaded skills under this category is Word of the Day, which has over
900 ratings and promises to teach the user a new word, and how to use it in a sentence,
every day.

To learn more about the Word of the Day skill, visit https://www.amazon.
0 com/Volley-Inc-Word-the-Day/dp/BO6VTHH5MW/.

As per the developers of the skill, it is updated daily with new content.
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Lifestyle

The most popular skills under this category are for Meditation/Zen Sounds, which provide
Alexa with the capability of playing soothing sounds, which can help the users to meditate.

Another popular skill in this category is Fitbit; using this skill, a user can keep track of their
details recorded via the Fitbit fitness tracker and fitness goals using Alexa.

We have seen the best skills under the top five categories offered by the Alexa Skills Store.
Now, a question to you: did you notice any common traits among the top-selling skills?
Take a few minutes to think this over before moving ahead to read the answer.

Well, we hope you have given it some thought by now. Here is the answer: all the top skills
in these categories have one common feature—dynamism. This means they are updated
with new features very frequently, and some are even updated daily. Take any skill (with
the exception of the News skills, since their daily content is already dynamic in itself);
whether it is a Games/Trivia skill or an educational skill, if it is in one of the top spots, then
it stays one step ahead of its users by always providing them with something new to
discover, which keeps the users hooked to the Skill, and they keep coming back to discover
more content. Dynamism of content is the key if you want your skill to be a leader in its
category.

We've looked at various categories and Alexa Skills; let's now move on to analyze and
compare various voice-based personal assistants.

Comparing Various Voice-Based Assistants

Although we have already discussed and compared various voice-based assistants to some
extent in Chapter 1, What is Alexa?, in this section we will limit our discussion to voice-
enabled speakers that host these assistants.
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As of 2018, there are only a few major players in the voice-enabled speaker market (source:
voicebot.ai), namely Amazon, which holds the lion's share of 52%, then Google Home,
standing at 32%, Apple's HomePod at 12%, and the rest of the market is divided between
several other players, as depicted in the following pie chart:

DISTRIBUTION OF SMART SPEAKER MARKET

Apple HomePod
12%

Amazon Echo
52%

Google Home
32%

Figure 7.4: Alexa Skills — distribution of smart speaker market

We will cover three of the major players in this section; Amazon Echo, Google Home, and
Apple HomePod.
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Amazon Echo

Introduced in November 2014, the Echo series of smart speakers by Amazon had the first
mover's advantage in the voice-computing market, which enabled it to grab the lion's share
of 70% of the complete market. But that is not the only thing going for it; Amazon offers the
widest range of voice-enabled speakers, each with its own distinctive usage, some of which
are mentioned as follows:

¢ Echo Dot: Smallest and most affordable.
Echo: Mid-range product, slightly better sound quality than Echo Dot.

Echo Plus: Bigger than Echo with best sound quality. Has a Zigbee hub built in
for better smart-home integration.

Echo Spot: Circular Echo with a screen.

Echo Spot: Echo with a larger screen, ideal for video chatting.

The wide range of products ensures that there is something for every need and taste. Also,
the cheapest Echo product is around $50, which makes it one of the major affordable
choices out of the three brands.

The screen-based Echo already adds the video playback functionality to the smart speaker,
which is a big add-on. None of the other two major players(Google and Apple) has such a
device that has the combined functionality of a smart speaker powered with video
playback.

Also, Amazon has already created a skills-based ecosystem for the Echo products, which
enables the Echo to seamlessly integrate with various third-party services, such as Uber and
Domino's.

Google Home

Introduced in late 2016, Google Home was launched to directly compete against Amazon
Echo, with the Google Assistant being Alexa's counterpart. The Google Home devices have
a slightly narrower range as compared to the Echo series of devices:

¢ Google Home Mini: Smallest, most affordable, and priced similarly to Echo Dot.

¢ Google Home: Original Google flagship smart speaker. Has better sound quality
than Google Home Mini.

¢ Google Home Max: Largest, best sound quality, and most expensive of the three.
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All three are powered by the Google Assistant, and so the differentiating points come down
to form factors, voice quality, and pricing between the Home Mini, Home, and Home Max:

Google Home

Figure 7.5: Google Home, Mini, and Max (Source: speakerfanatic.com)

Compared with Amazon Echo, since Google's niche is web search, Google Home is slightly
more conversational and better at handling web-based queries. However, Amazon Echo
quickly tried to bridge that gap by supporting a larger number of smart home brands than
Google Home, which is due to the fact that Amazon, being the first to the market, had
already expanded its Skill-based ecosystem to pull in more and more third-party
developers. However, we are pretty sure that Google Home will catch up soon, or at least
provide some tough competition.

Apple HomePod

Introduced in late 2017 and released in early 2018, HomePod by Apple is an attempt to
counterstrike the Amazon Echo and Google Home:
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Figure 7.6: Apple HomePod (source: wikimedia.org)

It is a smart speaker by Apple, with Siri being the counterpart to the Google Assistant and
Alexa. Priced at $349 (at the time of writing), it is second only to Google Home Max (priced
at $399) in terms of price.

HomePod's design provides it with 360-degree sound with good clarity and quality,
however, it is tightly coupled with Apple's ecosystem. For example, Amazon Echo and
Google Home easily integrate with third-party services, such as Spotify, which is a little
difficult on Apple HomePod.

We hope that you now have a good idea of what each smart speaker has to offer, and how
they compare to each other. With this information, we'll move to the last section, where we
will discuss the future of smart speakers.
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Future of Voice-Based Assistants

In the infancy of the smart speaker market in 2016, the total number of smart speaker units
sold was less than 10 million, however, at the beginning of the latter half of 2017, Amazon
Echo had sold more than 20 million devices alone (source: voicebot.ai) and it is predicted
(source: voicebot.ai) that, during 2018, more than 56 million smart speaker devices will be

sold:

GROWTH OF SMART SPEAKER MARKET
60

Units Sold (In Millions)

50

2016 207 2018

Figure 7.7: Growth of smart speaker market
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Also, by 2020, it is predicted (source: Gartner, Edison Research 2017) that 75% of US
households will have a smart speaker:

Consumer Adoption of Smart Speakers

% of U.5. households

o _

2007 2020

Figure 7.8: Consumer adoption of smart speakers

The preceding statistics predict a market poised to grow exponentially and explode over
the coming years. Also, the pitching in of Google and Apple with their own voice-
computing devices only consolidates this fact.

No doubt, this is the best time to develop for voice since the technology, the hardware, and
the documentation are both easily available and accessible.
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Summary

With this, we are at the end of this chapter and the end of this book.

We hope you really enjoyed our time together and now have some solid confidence in your
skills as an Alexa Skills Jedi.

Also, we hope that you have a good idea of what kinds of categories and skills are available
in the Alexa Skills Store, why some of the skills do better than others, and which niche
categories you can focus on when designing your next skill.

With all that information at hand, we cannot wait for you to publish your next skill. If you
build something cool, drop us a line.
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If you enjoyed this book, you may be interested in these other books by Packt:

Hands-On Chatbots
and Conversational
Ul Development

Hands-On Chatbots and Conversational Ul Development
Srini Janarthanam

ISBN: 978-1-78829-466-9

e Design the flow of conversation between the user and the chatbot

Create Task model chatbots for implementing tasks such as ordering food

Get new toolkits and services in the chatbot ecosystem

Integrate third-party information APIs to build interesting chatbots

Find out how to deploy chatbots on messaging platforms

Build a chatbot using MS Bot Framework

See how to tweet, listen to tweets, and respond using a chatbot on Twitter

Publish chatbots on Google Assistant and Amazon Alexa


https://www.packtpub.com/application-development/hands-chatbots-and-conversational-ui-development

Other Books You May Enjoy

Building Bots
with Microsoft

Bot Framework

Building Bots with Microsoft Bot Framework
Kishore Gaddam

ISBN: 978-1-78646-310-4

Set up a development environment and install all the required software to get
started programming a bot

Publish a bot to Slack, Skype, and the Facebook Messenger platform

Develop a fully functional weather bot that communicates the current weather in
a given city

Help your bot identify the intent of a text with the help of LUIS in order to make
decisions

Integrate an API into your bot development

Build an IVR solution

Explore the concept of MicroServices and see how MicroServices can be used in
bot development

Develop an IoT project, deploy it, and connect it to a bot
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