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CHAPTER 1

Al and Bot Basics

This chapter covers the basics of bots, how they work, and their
interactions with users. We will also touch on what exactly artificial
intelligence (AI) is before moving on to discuss further details of chatbots
and why they are necessary.

Additionally, this chapter explains the connections between Al and its
subsets of machine learning and deep learning. Finally, we will study the
structure of Al and bots and cover available bot frameworks.

Artificial Intelligence

Artificial intelligence, or Al, is a buzzword nowadays. It is a branch of
computer science gaining immense popularity. The goal of Al is to create
computer systems that are independent and function intelligently.

Al is easiest to understand when we describe it in terms of
characteristics or capabilities of human beings. Let’s explore how AI works
with human beings or models human behavior.

Human beings connect with other human beings through language. In
the field of AI, we call that language exchange speech recognition. Because
speech recognition is more statistically based, we call this type of learning
statistical learning.

Humans can read and write text. In Al, this communication process is
called natural language processing (NLP).

© Manisha Biswas 2018
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Humans also can see through their eyes and process what they see.
This kind of perception, when converted into the medium of Al is known
as computer vision. Computer vision falls under a category of computer
science that deals with symbolic learning.

When humans look at the world around them, they create pictures
through their eyes. In Al terminology, this is known as image processing.

Humans can recognize their environment and move around it freely
and in any manner. When we replicate these kinds of actions in Al, we
enable robotics.

Humans have the ability to group patterns of like objects. In terms
of A, we call this pattern recognition. Machines are better at pattern
recognition than humans because machines can use more data. Machines
interpret the data as follows:

1. The dataset is fed into the machine.
2. The machine processes the dataset.

3. The machine splits the dataset into training and
testing data.

4. 'The machine process the training dataset to create a
model by using machine-learning algorithms.

5. The machine compares the model with the testing
data.

6. The machine joins the training and testing data,
evaluates, and finally visualizes the data.
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Figure 1-1 illustrates this process.

é

l

- g A |

Figure 1-1. Machine-learning flow
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Machines can deal with excessive amounts of data in datasets. As
the machines try to interpret and learn from the data, without being
programmed to do so, we call that process machine learning (ML).

In the human brain, a network of neurons works on making decisions
by actively working together. When the same situation is applied
artificially, artificial neurons (These neurons are the basis of neural
network) try to work similarly to biological neurons, and this behavior
is called cognitive computing. When communication happens within
neurons and they convey information and create a network on its own,
we call it neural networks. When the network becomes too complex to
understand, with complex datasets and many hidden layers involved,
machines are performing deep learning (DL).

When machines scan an image from left to right or from top to bottom,
those machines form a convolutional neural network.

Humans generally remember what they did yesterday or, for example,
what we had for dinner yesterday. Machines that can understand the same
sequential concepts form recurrent neural networks.

Figure 1-2 shows that AI works in two ways. One is a symbolic-based
approach, and the other is a data-based approach. Symbolic-based
learning uses image recognition; generally, this technique is used for
robotics. When we are dealing with huge datasets, we use the data-based
approach, also called the machine-learning approach.
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Computer Science
/
Image
Processing A'
Symbolic Machine  Patiern
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Figure 1-2. Two main approaches in the way Al works

When we use the data-based approach, generally we are dealing with a
lot of data that we need to learn from. Subsequently, machines will be able
to predict better from early stages as they are now lots of data to work using
this data-based approach.

Let’s look at an example of how machines work with data. We have
sales and advertisement data, and use linear regression to identify the
relationship between them. Linear Regression deals with numerical
values for a solution. We are trying get the Linear regression curve that
fits the straight line equation that is y = mx + C, where m is the slope of
the gradient C is the constant x is the dependent variable and y is the
independent variable. First, let’s look at the data points in Figure 1-3.
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Advertisements

Sales
Figure 1-3. Data points indicating sales vs. advertisement data

Figure 1-4 shows some patterns, and now we can apply machine
learning (ML) to it. After the machine learns the patterns, it can make

predictions based on what it has learned.

'y

Advertisements

PATTERN

Sales

Figure 1-4. The curve shows a pattern. The curve generated from
sales increase pattern with respect to advertisements.
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Whereas one, two, or three dimensions (The dimensional data are
the data generated from information gathered) are easy for humans to
learn, machines can learn in many dimensions. The high dimensional
data has large amount of information example would be that for a
famous personality we check for where they were born, how they came
to limelight, their career all have some data but some valuable insights
are required to get the best information so machine learning on high
dimensions help the data readable and faster to access.

Figure 1-5 shows how data is available in a high-dimensional space
and the magnitude of the data associated with it. Machines learn from this
high-dimensional data space fast and efficiently.

High-dimensional
A Dataspace

Y

Figure 1-5. High-dimensional space
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A machine can look at large amount of data within the dataset,
which we call high-dimensional data, and determine patterns. After the
machine learns these patterns, this valuable information gives useful
insights leading to a lot of research, and again leading to faster-evolving Al.
Machine uses the patterns to do two things:

e (lassification

¢ Prediction

Classification

When we work with different kinds of datasets, we generally divide

the datasets into observation types. We utilize the training data so that

we can apply different machine-learning algorithms to it. When using
Classification if we are trying to classify mail coming into our account as
legitimate or spam we associate two levels either it will get inside the mail
box or will be inside spam. We associate labels for it which determines the
spam filtering process through classification.

Prediction

When we are working toward future readiness of a particular dataset, we
generally run predictions by using the available dataset. The model we
create after applying machine-learning techniques is a benchmark so that
we can predict future outcomes based on this model. Machines generally
learn in two ways:

o Supervised learning

o Unsupervised learning
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Supervised Learning

Supervised learning is generally based on available ground truth (we are
sharing every resource for the data points such as inputs, outputs, and any
other available information). Therefore, we are providing the machine or
program with input and output. The machine goes through the available
information and finally predicts. Regression is an example of supervised
learning. Let us suppose we want to predict a price of a property in an area
the model we created applying regression and the slope formula thatisy =
mx + C we can get a result that is far off from the actual property price the
difference is the error in order to get the model more accurate and close to
the result we will tweak the slope values to get the proper value.

Unsupervised Learning

Depending on the scenario, the dataset we're working with may not have
any prior information available. We might be dealing with datasets that are
not labeled or classified. In this case, we use unsupervised learning.

Clustering is an example of unsupervised learning.

There is a different way to deal with environments, and we call this
branch of machine learning reinforcement learning. In reinforcement
learning, we give a machine a goal and ask it to learn it from trial-and-error.

Machines learn in the three ways, shown in Figure 1-6: supervised,

unsupervised, and reinforcement learning.



CHAPTER 1  AIAND BOT BASICS

Figure 1-6. Machines learn in three ways

Interconnection Between Al, ML, and DL

Al, ML, and DL, depicted in Figure 1-7, are separate terms. However, they
do have interconnections, described next.

Deep Learning

Artificial Intelligence Machine Learning

Figure 1-7. Al, ML, and DL

10



CHAPTER 1 AIAND BQT BASICS

Al refers to a broad category of computing in which a system is capable
enough to learn directly from data. This is possible because of a lot of
interactions, analysis, structuring, and visual representations of data
using data analytics. This is applied by sets of rules defined by human
intervention or increasingly by the subset of Al that is also known as
machine learning.

With the advancement of ML, many things underwent changes,
including processing the data and the way information is used. Data needs
some form of automation to evaluated faster without the need for human
intervention. ML deals with large data sets too.

When we use a lot of data for our work, we reach a computational
tipping point, which is when lots of data is gathered together and size is
really huge to work with as depicted in Figure 1-8. This can result in new

implementation methods in data analytics.

COMPUTATIONAL TIPPING POINT

Figure 1-8. Reaching the computational tipping point

11
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A subset of ML known as deep learning (DL) was one result of reaching
this tipping point. Figure 1-9 illustrates the relationship between Al, ML,
and DL.

DATA ANALYTICS

Deep Learning
Machine Learning

Artificial Intelligence

Figure 1-9. The evolution from artificial intelligence to deep learning

A neural network, illustrated in Figure 1-10, is another concept we will
discuss in this book that has become popular. When analysing an image
the first thing computer does is to break the image in RGB scale now we
have different levels of abstractions for the layers. We need to access the
layer in different way. So a neural network is generated and as we see if the
level of abstraction goes beyond 3 it directly falls under Deep Learning and
neural network is a part of it.

12
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Figure 1-10. Neural network

The neural network made sense of different connected neuron
networks and produced outputs that brought groundbreaking results. This
resulted in the progressive growth of Al in a broader sense for capabilities
such as image, speech, and natural language recognition. This produced
significant and positive impacts in our daily lives. The evolution of deep
learning signifies that Al is not static and will grow and adapt accordingly
as different techniques arise. One good example would be that we travel
to a different place we don’t know the language the capabilities of Al can
take an image or the information that is there using the webcam and can
convert it into easy english language.

13
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Chatbots

Chatbots they have come a long way. From being static to more on
interaction.

In today’s world, we have to hide service layers within plain
conversational techniques. We don’t want to show whats happening
underneath so we wrap the service layer and hide the logic so that we are
not able to show the entire process of communication as many people
want their technique to be secretive.

For the best chatbots, we need to underline one thing. If a human
being analyzes both a bot and a human conversation and is unable to tell
the difference between the two, we say it passes the Turing test. However,
until now, no bot has been able to achieve this feat.

Traditionally speaking, chatbots have used what we call a retrieval-
based model. In this model, a programmer's code provides predefined
responses, and chatbots learn in a heuristic way to pick the appropriate
response.

The first chatbots ever created used rule-based expression matching.
Now the approach has moved to using ML as a classifier for better
responses. We can take as an example Facebook’s API, for which we can
hard-code responses and then classify words with intent. Then if we ask or
phrase a query as, “What day is today?” or “Today is what day?” Chatbot
understands both.

Generative Chatbhot Model

A generative chatbot model relies on predefined responses, and whatever
we do, we should write them from scratch. When we are working with
chatbots, we first have to see whether we are working on a closed domain
or an open domain.

14
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Open Domain

In an open domain, a conversation can go anywhere. There are infinite
things to talk about.

Closed Domain

In a closed domain, a conversation focuses on a single subject or topic. The
chatbots evolve based on the kind of conversation we want: long or short.
Short conversations are easier to use.

How Do Chatbots Work?

The best way to learn how chatbots work is to first understand the brain of
bot. We call this a digital brain, and it consists of three main parts:

e Knowledge source: Where we need to find out which
informations needs to provided to the bot so the
conversation starts and for Q and A

o Stock phrases: Its something where we can handle
general phrases of conversation which is used more
often

o Conversational memory: When we are doing a
conversation we have to remember the flow what has
happened so conversational memory is required

When we start communicating with a bot, we may send a message
(for example, “hello”), and the bot starts working—or more accurately,
analyzing the message. The bot’s activity is known as parsing. Next the bot
will look for keywords in order to reply to the message.

15
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Then the brain of the bot will use its three main parts to analyze the
message and then construct its reply. Figure 1-11 shows the structure of
the bot’s digital brain.

|

—— s
—
— e

Figure 1-11. The bot’s digital brain

16
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Figure 1-12 shows how the response is generated from the digital brain.

N1k

Figure 1-12. The response being generated by the bot

Rise of the Chathots—Conversational Commerce

Conversational commerce uses chats, messaging, or some kind of natural
language as its interface. Conversational means it uses some kind of voice
or text medium to transfer data and understand how people communicate.
What we are doing with chats and messaging is using this particular
medium to easily interact with each other. To make our jobs easier to

17
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answer simple queries for our business we feed the bot with common
questions and answers so that we can save time before they go to the
customer care if required.

The advent of conversational commerce allows users to talk to
companies and have companies also talk back in an easy manner. This can
happen in three ways:

o Bidirectional: That is the communication flow is faster
and seamless within the bot

e Asynchronous: Allowing the messaging to be controlled
at timely mannere and not within specified time
intervals

e Inreal time: The communication response is to make it
realtime

The Role of Chatbots

In conversational commerce, chatbots are the computer programs used to
simulate a conversation with a human. They use a text-based approach.
Chatbots work on the following:

e Basic operations
o Basic things answering the general queries with ease

e Basic questions

The Role of Humans

Conversational commerce is powered by humans. The Ul developed is
powered by humans. The structure (also called an interface) is designed by
humans and is where the communication occurs.

When a conversations increases in complexity, it is handed over for
human operators to resolve.

18



CHAPTER 1  AIAND BOT BASICS

Growth of Chat Apps

The chatbot’s popularity comes from the growing use of messaging
applications such as Facebook Messenger, WhatsApp, and Telegram.
These chat apps are now trending and surpassing social applications.
The Facebook Messenger platform is a good example of an application
that has surpassed all social apps because of the following:

e Aunified and a free flowing Ul
o Great experience
e Very dynamic as many people use them

Chatbot allows us to work on business criteria by having direct
conversations with a company.
The following sections provide some chatbot examples.

Poncho

Poncho is a weather activity bot whose logo is cat. The cat handles all the
conversations for you and shares the weather in a simple and collaborative
way.

CNN Bot

This is a news bot providing news options. We can ask specific questions to
the bot with keywords such as “Space.” It will then give us information about
space news. The CNN bot also learns from our daily activity and predicts
accordingly, with news options available based on the type of searches we do.

Spider Bots

Another common bot type is the web spider bot. These bots gather
information from the web in order to discover details that can be
harvested and stored. We can use these bots to capture e-mail

19
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information from a page and move to the next page. This process is
known as scraping. Search engines like Google use spiders to increase
the speed of their searches.

Twitter Bots

There are bots present on Twitter that analyze tweets. They work on
finding specific topics, intending to do retweets based on those topics.

Botnets

When a coordinated unit of bots works together in tandem, we call thata
botnet. Botnets can be requested go to the same web page at once and make
web sites crash. This is also known as a distributed denial-of-service (DDoS)
attack when botnets are distributed.

Reinforcement Learning Bot

Reinforcement learning bots use a reinforcement learning approach.
Reinforcement learning is based on trial-and-error. Reinforcement
learning is also based on environments (It can be a 3d space, A game based
scenario etc) and worlds, hence why we should not work on modeling the
world. Instead we should work on modeling the mind that means the best
possible step that needs to taken should be given to the machine such that
it works within its limits.

DeepMind (Its a Google funded startup that works towards finding
reinforcement learning solutions to practice) worked toward finding a
solution that is now popular and works toward formulation of artificial
general intelligence.

DeepMind’s algorithm works toward solving solutions, such as playing
Atari games with one unified approach, is known as Deep Q-Learning. It
takes two inputs: the raw pixels of the game and the game score. Based
on those two, it has to reach its objective to maximize the score. First it

20
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uses deep convolutional neural networks to interpret the pixels. Deep
convolutional neural networks extract features and the bot learns as
hidden layers get incredibly abstract.

The Structure of a Bot

This section describes what a bot structure looks like and how
conversations flows.

Figure 1-13 describes how the structure of the bot’s programming
is formed.

NG
>

.

e[

Figure 1-13. The structure of the bot

We first start with texting with some questions, then we move to the
place/template where we start developing or coding the logic of the bot
here the response flow is generated. Next, we describe the intent that
forms the basis of the bot’s communication, in order to provide a textual
response and making the chatbot interactive.

21
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We use entities to break the piece of information that is message flow to
better understand what is happening for our usage to communicate. Finally,
we create a workflow for the bot to get organized. This flow which allows the
entire process to work efficiently it is either called a dialog flow or form flow.

Let’s talk about the structure of bot in detail now. We generally want
to see an efficient text response platform. For bots to work in a specific
manner, we need a specific software development kit or interface where
we start preparing the logic. The logic can be embedded within an IDE or it
can be completely cloud based, as in IBM’s Watson.

We need to have a template, or place, where we start our development.
Of course, it’s easier to start with a template because the basis is already
formed.

Now we need to find specific ways to deal with a type of
communication. For this, we use intent. Intent is generally the basis for
the training of our bot. For example, if we have an intent for the bot to
offer greetings, the ways for the bot to start with that intent might be “Hi,”
“Hello,” “Hey there,” and so forth. We have to provide specific text for
understanding the logic of the intent.

Now we move to something called entities. When a user has a text
conversation with a bot, the bot uses intent to choose the response or to
make intelligent decisions to get the conversation flow going.

Dialog Flow or Form Flow

This dialog flow, or form flow, s the process by which we structure the
intents and entities to work together for a specific goal for the bot. We
declare all the functionalities that will be performed by the bot. Now we
are done with the logic, and this is how the bot is organized.
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Bot Frameworks

The technology giants have all come up with different bot frameworks to
get started with bot development. Here are the major bot frameworks:

e Microsoft has the Bot Framework.
e Google has Wit.ai and Dialogflow.
e IBM has Watson.

e Amazon Web Services (AWS) has its own bot
framework powered by AWS Lambda.

e We can develop a chatbot by using TensorFlow.
e We can also use FlockOS to develop chatbots.

Chatbots are gaining in popularity. That’s why every big company is
trying to create a framework where bot development can occur.

As we gather information with the flow of bots, we use a programming
language to structure the bot and redirect it accordingly.

We are seeing the rise of chatbots as the evolving bot frameworks are
becoming readily available to use.

Conclusion

This chapter presented the basics of bot frameworks and described the
process of developing bots. We also covered artificial intelligence with
descriptions of machine learning as well as deep learning. We have shown
how conversational commerce works and discussed the digital brain in
terms of chatbots. Finally, we touched on the structure of bots and ended
with the frameworks available for bot development. In the next chapter, we
can begin bot development.
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Microsoft Bot
Framework

This chapter covers the Microsoft Bot Framework. We will start with a brief

introduction to the Microsoft Bot Framework. After that, we will move to:

The template for Bot Framework with Visual Studio

Begin working with the Bot Framework with Visual
Studio

Talk about different Bot Framework states such as
Intent, Entities for Bots and then describe dialogs and
form flow

Language Understanding and Intelligent Service (LUIS).

The new LUIS web site, the changes, and explore and
discuss its features

Developing an end-to-end bot using different bot
properties

Publishing the bot
Using Dynamics CRM to use it in Bot Framework

Studying the structure of AI and bots.
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When we are working toward building connections that is the
interactive nature of chatbots and a well-managed conversation flow, we
aim to use frameworks that make the work easier for us. The Microsoft
Bot Framework is an essential collection of tools and supportive software
development kits (SDKs) for making the work easier when creating and
deploying well-managed conversation bots.

Starting with the Prerequisites

To use the Microsoft Bot Framework for development, we first need to
satisfy some prerequisites. This section describes some of the things that
are necessary in order to get started:

e IDE:Visual Studio
e Operating system: Windows 10
e Bot development framework: Bot Builder

o Emulator for testing: Bot Framework Emulator

Visual Studio

First, for the framework to work, we need an integrated development
environment (IDE), a place where we can code the entire thing. Visual
Studio is an essential choice for developing for Microsoft Bot Framework.
It combines the use of Microsoft technology smoothly and it is aligned well
with the Microsoft technology stack. In this book, we will work with Visual
Studio 2015, but we could use Visual Studio 2017. You can download
Visual Studio from https://docs.microsoft.com/en-us/visualstudio/
install/install-visual-studio.
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Windows 10

We need to have an operating system in place for developing and hosting
the IDE. The operating system of choice is Windows 10, and you can
download it from www.microsoft.com/en-in/software-download/
windows10. Figure 2-1 shows the Windows 10 download page.

Figure 2-1. The page to download Windows 10

Bot Builder

We also need to have a blueprint for our Bot Framework development
with Visual Studio. We will have to download a template, and, yes, we will
have to choose a programming language in which to develop our bot. The
programming language of choice is C#. We will be dealing with the same
programming language most of the time during our bot development.

You can download the template from https://docs.microsoft.com/
en-us/bot-framework/bot-builder-overview-getstarted. Scroll down
this page to find the template to download, as shown in Figure 2-2.
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The Bot Builder SOK for JNET |everages CF to provide a familiar way for MET developers to write bats. It is a powerful framework for construct
bots that can handle both free-form interactions and mare guided conversations where the user selects from possible values

The NET Quickstart will guide you through cresting a bot with the Bot Builder SDK for NET

The Bot Builder SDK for JNET is available as a NuGe: package.
@ Impoctant
The Bat Builder SDK for NET requires NET Framework 4.6 or newer. If you are adding the SDK 10 an existing project targeting a lower
version of the JNET Framework, you will need 10 update your project to target .NET Framework 4.6 first.

To install the SDK in an existing Visual Studio project, complete the following steps:

1. In Sabution Explarer, right- dlick the project name and select Manage MuGet Packages....
2 O the Browse tab, type "MicrassftBot Builder” inta the search box
3. Select Microsoft.BotBullder in the list of results, cfick Install, and accept the changes.

You can also download the Bot Builder SDK for MET scurce code from GitHub.

Visual Studio preject templates

Cownload Visual Studio project templates 1o accelerate bot development.

Figure 2-2. The link to download the Visual Studio template

Bot Framework Emulator

When we are done coding, we’'ll need to test the bot locally before hosting

it. We'll use a bot emulator to test all the functionalities and the entire flow

of the bot. You can download the Bot Framework Emulator from https://
docs.microsoft.com/en-us/bot-framework/debug-bots-emulator.

Figure 2-3 shows the emulator’s download page.
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In this artie

Prerequisites

Download the Bot Framework Emulatar

Mac, Windows, and Linux are available vis the GitHub releases page. The latest Windows installer is available via the
ownload starts immadiately)

ocal machine. The Bot
surcmatically when

To install ngrok and configure the emulator to use it, complete these sirps
1. Dewnlaad the ngrok executable to your local machine

2 Open the eenulator's App Settings dialog. enter the path ta ngroke. select whether o7 not to bypass ngrok for lozal sddresses, and click

Save.

Bat Framewark Channel Emulator = o

Figure 2-3. The emulator download page

The main page hosts all the bot emulators. From that list, we can
download and run the emulator’s EXE file. The executable will create a
shortcut on the desktop. You can then double-click that shortcut to get the
emulator running. The direct link to get the EXE is https://github.com/
Microsoft/BotFramework-Emulator/releases/tag/v3.5.34.

Figure 2-4 shows the appropriate EXE to download.
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i:l\'-l.."' i 3‘5-34

§ 4 craigjensen released this 6 days age

Motable changes in this release

= Added state AP| deprecation warning

Downloads

T botframewerk-emulatos-3.5 34-armmT| Applmage

T botframework-emulatos-3 5 34-delta nupky

T botframewerk-emulator-3.5. 34-full nupkg 59.2 MB
T botframewerk-emulator-3.5.34-1386. Applmage

T botframework-emulator-3.5, 34-mae zip

@ botframewark-emulator-3.5,34-x86_64 Applmage

0 botframevork-emulator-Setup-3.5. 34 exe /

O latest-mac json 197 Bytes

O latest-mac.yml

Figure 2-4. The EXE file for the emulator

Creating a Simple Bot Framework App

In this section, you will create a simple bot framework app by using the
VS template in the C# language. Then you'll test the app first by running it
locally and then by using the Bot Framework Emulator.

Using a Template to Create the Project

To get started, you first have to start the Visual Studio IDE for development.
When you open Visual Studio, the IDE screen looks like Figure 2-5.
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Figure 2-5. The Visual Studio IDE screen when opened for the first
time

You need to open a new template to create a project. Click the File tab
at the top left and then click New » Project, as shown in Figure 2-6.

Dd Start Page - Microsoft Visual Studio

File | Edit View Debug Team Nsight Tools Architecture Test Analze Window Help
New \_/ * {3 Project. Ctrl=Shift+N

Open P | %@ WebSite.. Shift+Alt+N
Close WE  Team Project...
Close Solution &= Repository...
Save Selected Items Ctrl+S 0 File.. Ctri+N ter
Save Selected ltems As... Project From Existing Code...

¥ Saveall CtrlShift+S Import N
Export Template... l

Figure 2-6. Creating a new project
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In the New Project window that opens, you will see that the
downloaded Visual Studio template for C# is available for creating a bot.
Within the templates for Visual C#, you can find the Bot Application
template (see Figure 2-7).

the NET Framework

8 pew Project t X
b Recent NET Framework 452 = Sortby: Defaukt = Search Installed Templates (Ctr|=E 2
4 |nstalled £ - -
_!5_1 Bxcel 2010 VSTO Workbook Visual € Tpis i Ce
4 _leols o A new Cross-Platform app including
m [Q-fj Qutlogk 2010 VSTO Add-in Visual Akl 0% 3 Vilndowe:
11 ¥ Visual Basic g
=
Xar b Visual C-s E ] Word 2010 VSTO Document Visual C#
the ¥ Visual F2
rate 2
£ SQL Server i'i-j Activity Library Visual C#
Ue 4 JavaSenipt
! Apache Cordova Apps Gi: WCF Workflow Senvice Application Visual C#
20 4 Windows
- R L
ch Tmeversal EJ Blank App (Android] Visual C2
sig b Windows &
il
I‘bx Poweshel . Bot Application Visual €2
£ & Python
Dy
Game o .
z=| Class Library (Xamarin.Forms) Visual C2
Build Accelerator DJ =
na . Other P T -
>0 : N\I'IFI’A e “-u' Downlcad the NET Comgiler Platform SDK Visual C#
ing Modeling Projects 6- West App (Android) Vsl CF
:,';: ool eat App [Androi suial
i
cn
Def P Online LT Webliew Ane (Andreid) Visual C# 7

Click here to go anline and find templates.

04
ibrj Mame: App!
23 Location: FAManishaBot\ - [ Browse-_|
(%.. Solution name: Appl [ Create directory for solution
Def (] Create rew i
oK Cancel -
TTTETR

Figure 2-7. The Bot Application template

You are now ready to create an app from the template. In this example,
you will use the template without changing any parameters so you can see
what the Bot Application template does.

First, you need to name the app. In this example, you will name
it Appl. Then click OK to continue. In the back end, the template will
formulate the bot framework essentials and create the necessary files to get
your first bot application working. Let’s run and observe the code created.
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Working with the Code

As the project file is created, you will focus on the Solution Explorer option,
where you can see the hierarchy of the available files. Figure 2-8 shows the

files created at the start of the project.

Solution Explorer

Search Solution Explorer (Ctrl+;)

& O o-s¢cFm F -

SUOIEIYIION

21 Solution 'Bot Application1’ (1 project)

4 5] Bot Application1

b
b
4
b

b

4

# Properties

=8 References
App_Start
Controllers

1) default.htm

&) Global.asax

¢) packages.config

¥ Web.config

UM GLY S Team Explorer Class View

Properties

Bot Application1 Project Properties -
e | e

B Development Server

Always Start When Debugginc True
Ancnymous Authentication  Enabled

Managed Pipeline Mode Integrated
SSL Enabled False
SSL URL

URL

1%

http://localhost:3979/

Figure 2-8. The available files for the new project
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In terms of getting everything right, the most important file is the web.
config file. This is used for hosting the app on the Web with Azure as well
as having the entire key details filled in correctly. It’s an XML file in which
you have to provide the details for the application ID as well as other
details from the Bot Framework web site, which we will discuss later.

Figure 2-9 shows the how the XML file looks when accessed in the IDE.

Figure 2-9. The web.config file in the IDE
The entire web.config XML file has the structure shown in Listing 2-1.

Listing 2-1. web.config file as XML Format

<?xml version="1.0" encoding="utf-8"?>

<l--
For more information on how to configure your ASP.NET
application, please visit
http://go.microsoft.com/fwlink/?LinkId=301879
-=>

<configuration>
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<appSettings>
<!-- update these with your BotId, Microsoft App Id and
your Microsoft App Password-->
<add key="BotId" value="YourBotId" />
<add key="MicrosoftAppId" value="" />
<add key="MicrosoftAppPassword" value="" />
</appSettings>
<!--
For a description of web.config changes see http://
go.microsoft.com/fwlink/?LinkId=235367.

The following attributes can be set on the <httpRuntime> tag.
<system.Web>
<httpRuntime targetFramework="4.6" />
</system.Web>
-->
<system.web>
<customErrors mode="Off" />
<compilation debug="true" targetFramework="4.6" />
<httpRuntime targetFramework="4.6" />
</system.web>
<system.webServer>
<defaultDocument>
<files>
<clear />
<add value="default.htm" />
</files>
</defaultDocument>

<handlers>
<remove name="ExtensionlessUrlHandler-Integrated-4.0" />
<remove name="OPTIONSVerbHandler" />
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36

<remove name="TRACEVerbHandler" />

<add name="ExtensionlessUrlHandler-Integrated-4.0"
path="*." verb="*" type="System.Web.Handlers.
TransferRequestHandler" preCondition="integratedMode,
runtimeVersionv4.0" />

</handlers></system.webServer>
<runtime>
<assemblyBinding xmlns="urn:schemas-microsoft-com:asm.v1">

<dependentAssembly>
<assemblyIdentity name="System.Web.Helpers" publicKey
Token="31bf3856ad364e35" />
<bindingRedirect oldVersion="1.0.0.0-3.0.0.0"
newVersion="3.0.0.0" />

</dependentAssembly>

<dependentAssembly>
<assemblyIdentity name="System.Web.Mvc" publicKeyToken=
"31bf3856ad364e35" />
<bindingRedirect oldVersion="1.0.0.0-5.2.3.0"
newVersion="5.2.3.0" />

</dependentAssembly>

<dependentAssembly>
<assemblyIdentity name="System.Web.WebPages" publicKey
Token="31bf3856ad364e35" />
<bindingRedirect oldVersion="1.0.0.0-3.0.0.0"
newVersion="3.0.0.0" />

</dependentAssembly>

<dependentAssembly>
<assemblyIdentity name="Newtonsoft.Json" publicKeyToken
="30ad4febb2abaeed" culture="neutral" />
<bindingRedirect oldVersion="0.0.0.0-8.0.0.0"
newVersion="8.0.0.0" />

</dependentAssembly>
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<dependentAssembly>
<assemblyIdentity name="System.Net.Http.Primitives"
publicKeyToken="b03f5f7f11d50a3a" culture="neutral"/>
<bindingRedirect oldVersion="0.0.0.0-4.2.29.0"
newVersion="4.2.29.0" />

</dependentAssembly>

<dependentAssembly>
<assemblyIdentity name="System.Net.Http.Formatting"
publicKeyToken="31bf3856ad364e35" culture="neutral"/>
<bindingRedirect oldVersion="0.0.0.0-5.2.3.0"
newVersion="5.2.3.0" />

</dependentAssembly>

</assemblyBinding>
</runtime></configuration>

Figure 2-10 shows the most important part of the XML file, where we
have to make changes. The Configuration tab is where we have to put in
all the information. The appID, BotID and the AppPassword needs to be
updated.

-=>
J<configuration>

<appSettings>
<!-- update these with your BotId, Microsoft App Id and your Microsoft App Password-->
<add key="BotId" value="YourBotId" />
<add key="MicrosoftAppId” value="" />
<add key="MicrosoftAppPassword™ value="" />

</appSettings>

Figure 2-10. Code for the Confiuration tab

Listing 2-2 shows how to get the BotId, MicrosoftAppId, and
MicrosoftAppPassword values that need to be put in.
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Listing 2-2. Important Code Section Providing Values from the bot
Website

<appSettings>
<!-- update these with your BotId, Microsoft App Id and
your Microsoft App Password-->
<add key="BotId" value="YourBotId" />
<add key="MicrosoftAppId" value="" />
<add key="MicrosoftAppPassword" value="" />
</appSettings>

You will get the details of the bot ID, Microsoft app ID, and the
password from the Bot Framework web site. You will go through that
process later in this chapter, when you publish the app. For now, let’s
concentrate on the coding logic.

Inside the controllers folder, you will find the MessageController.cs
file. The logic for the template works like this: The MessageController.cs
file checks for activity and then scans any message sent to the bot. The file
checks the string length and then returns the character size or message
length. Listing 2-3 shows the process in C# of checking the length of the
characters.

Listing 2-3. The Reply Message Code Block in C#

if (activity.Type == ActivityTypes.Message)
{
ConnectorClient connector = new
ConnectorClient(new Uri(activity.ServiceUrl));
// calculate something for us to return
int length = (activity.Text ?? string.Empty).
Length;
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// return our reply to the user
Activity reply = activity.CreateReply($"You
sent {activity.Text} which was {length}
characters");
await connector.Conversations.
ReplyToActivityAsync(reply);

}

The first line of code uses the Client connector. This connector
establishes a channel to communicate via the bot messaging system. The
next line checks for the string length of the message. Using the ?? operator
provides two options: activity.Text ?? string.Empty.Ifwe geta
character of a certain length, the logic on the left is implemented. If the
message is empty, the logic on the right is implemented.

Listing 2-4 shows the complete MessageController.cs file.

Listing 2-4. Entire Message Reply Code Block

using System;

using System.Ling;

using System.Net;

using System.Net.Http;

using System.Threading.Tasks;
using System.Web.Http;

using System.Web.Http.Description;
using Microsoft.Bot.Connector;
using Newtonsoft.Json;

namespace Bot Applicationi

{
[BotAuthentication]

public class MessagesController : ApiController

{
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/// <summary>

/// POST: api/Messages

/// Receive a message from a user and reply to it

/171 </summary>

public async Task<HttpResponseMessage> Post([FromBody]
Activity activity)

{

if (activity.Type == ActivityTypes.Message)

{
ConnectorClient connector = new
ConnectorClient(new Uri(activity.ServiceUrl));
// calculate something for us to return
int length = (activity.Text ?? string.Empty).
Length;
// return our reply to the user
Activity reply = activity.CreateReply($"You
sent {activity.Text} which was {length}
characters");
await connector.Conversations.
ReplyToActivityAsync(reply);

}

else

{
HandleSystemMessage(activity);

}

var response = Request.

CreateResponse(HttpStatusCode.OK);

return response;

}
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private Activity HandleSystemMessage(Activity message)

{
if (message.Type == ActivityTypes.DeleteUserData)

{
// Implement user deletion here
// If we handle user deletion, return a real
message
}
else if (message.Type == ActivityTypes.
ConversationUpdate)
{
// Handle conversation state changes, like
members being added and removed
// Use Activity.MembersAdded and Activity.
MembersRemoved and Activity.Action for info
// Not available in all channels
}
else if (message.Type == ActivityTypes.
ContactRelationUpdate)

{
// Handle add/remove from contact lists
// Activity.From + Activity.Action represent
what happened

}

else if (message.Type == ActivityTypes.Typing)

{
// Handle knowing tha the user is typing
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else if (message.Type == ActivityTypes.Ping)
{
}

return null;

Running the Application

Now let’s run the bot project. To run the project file, select the green Play
button with the browser selected, as shown in Figure 2-11.

Dd Bot Application1 - Microsoft Visual Studio
File Edit View Project Build Debug Team Nsight Tools Architecture Test Analyze

o - B2 We « & «| Debug - AnyCPU - |» Google Chrome -~ ¢ -

Figure 2-11. Running the project

When you run the application, you will see that it opens locally in a

web browser; see Figure 2-12.

C | @ locamont

Bot_Application1

Describe your bot here and your terms of use etc
vist ot Framework to regster your bot When you regester it remember to set your bot’s endpoint to

81/ your_Bots_Acitrame/ agi/mesages

Figure 2-12. The bot running in the web browser
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Take note of the localhost address. For testing purposes, you have to
use this link. Now, let’s start the emulator. Figure 2-13 shows the screen
when the Bot Framework Emulator starts.

Figure 2-13. The Bot Framework Emulator screen

You have to provide the endpoint URL or the localhost URL for the bot
app. After providing the localhost address, and keeping the other options
vacant, click the Connect button, as shown in Figure 2-14.

it/ flocalhost 1978/ apy/messages a i

Figure 2-14. Sharing the localhost address and then connecting

43



CHAPTER 2  MICROSOFT BOT FRAMEWORK

Testing the Application

Now let’s test the application. First, send a message of Hi there who are
you. The reply message provides the number of characters, as shown in
Figure 2-15.

Vwmwmmwmd\(ﬂﬂiﬁrhlmi

| Type
I

Figure 2-15. The response for the message

The bot code and the logic is a combination of three things, illustrated

in Figure 2-16.

Figure 2-16. Bot code logic

The connector handles all communications. The activities are the
events that occur between a bot and a user. The messages are the messages
that are displayed between a bot and a user.
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Let’s modify the code a bit. This time, in the activities section, you'll
use Markdown content. So let’s go back to the code. Keep everything in the
activities section and add the code in Listing 2-5.

Listing 2-5. Markdown Reply Format

reply.TextFormat = "markdown";
reply.Text += ",this is a continued effort that we are making";

reply.Text += ", We are writing for Apress”;

The update Activities code chunk looks like this.
if (activity.Type == ActivityTypes.Message)

{
ConnectorClient connector = new
ConnectorClient(new Uri(activity.ServiceUrl));
// calculate something for us to return
int length = (activity.Text ?? string.Empty).
Length;
// return our reply to the user
Activity reply = activity.CreateReply($"You
sent {activity.Text} which was {length}
characters");
reply.TextFormat = "markdown";
reply.Text += ",this is a continued effort that
we are making";
reply.Text += ", We are writing for Apress";
await connector.Conversations.
ReplyToActivityAsync(reply);

}

Let’s run this code and test it in the emulator. As you run the code in
the emulator, you'll see that it prints the messages in Markdown format.
The added text is also printed. Figure 2-17 shows the response.

45



CHAPTER 2  MICROSOFT BOT FRAMEWORK

You sent Hi Manisha here which was 15 characters.this is a continued effort that we are making. We are writing for Apress

Figure 2-17. The response after updating the code

Managing State

This section shows how to manage states in bots. When we have to manage
complex communication, we need to have a kind of communication
medium, or a place, to get the conversation going. Figure 2-18 shows
options for managing states in bots. Table 2-1 explains each state.

NG
>

Figure 2-18. Ways of managing bots
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Table 2-1. Managing States

Managing State Description

Storage methods We can save the state of a bot with the help of databases.
We can save the data in SQL Server, Azure, and so forth.

Class-specific logic ~ We can initiate a class at runtime and make the bot work.
at runtime Then we can understand the logic as the bot evolves with
different functionality for the lifetime of the bot.

Form flow, or dialog  If we want to initiate certain things sequentially, we need to

flow implement form flow, or dialog processes.
State client This option is similar to viewing state or session states in
.NET or MVCs.

Understanding the Use of Dialogs

Dialogs are the flow of conversation to provide a way to communicate a
response by using messages in chained manner.

When we are creating a bot, we are working in an efficient manner
so that we get a response in proper way. More specifically, we are trying
to receive the interaction which should be responsive. Therefore, we are
working toward a quality experience of the bot conversation. Dialogs help
us realize the perfect experience for the bot.

Let’s just work on the code concept for dialogs now. First, open Visual
Studio and select the bot template again. Name it ManishaBot, as shown in
Figure 2-19.
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b Office/SharePoint
NET Care Eﬁ Cutlask 2010 VSTO Add-in Visusl C=
Android
c=
Cloud E_‘I Vord 2010 ¥STO Document Visual C=
Cross-Platform
Extensibility m=Cy I .
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KghE Nl @k VVCF Worklow Senice Application Visual C#
Reporting
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Solution; Create new solution -
Solution name: ManizhaBot [ Create directory for solution
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oK Cancel

Figure 2-19. Creating the dialog bot

Within the directory structure of the project, you need to create a
Dialogs folder. The process for creating the folder is shown in Figure 2-20:
click Add » New Folder.
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'.ﬂ Solution ‘ManishaBot' (1 project)
i Build

Rebuild
Clean

View
Analyze
Convert

Publish...
Configure Azure AD Authentication..,

Scope to This
Bq Mew Solution Explorer View
3% Show on Code Map

T Newltem... Clrl+ShiftsA B Manage NuGet Packages...

‘O Existing ltem... Shift+Alt+ A ¥ Setas Startlp Project
MNew Scaffolded Item... Debug

Add ASP NET Folder * |®F openFrameworks addons

Initialize Interactive with Project

REST AP Client... X cw CtrlsX
*®  Application Insights Telemetry... Paste trl
New Azure WeblJob Project X Remove Del
Existing Project as Azure Weblob I Rename
Reference... Unload Project
Service Reference... ¢* Open Folder in File Explorer
%P Connected Service... @  Nsight User Properties
Analyzer... K Properties Alt+Enter
TypeScript File Enabled Fakse
TypeScript J5X File LRL
HTML Page http:

dows Authentication Disabled

JavaScript File
Style Sheet
Web Form

s Class...

ect File ManishaBet.csproj

Ect Folder F\ManishaBot\Manis!

- I Development Server

Figure 2-20. Creating a folder named Dialogs

Within the Dialogs folder, you will add one class file. Click Add » New
Item, as shown in Figure 2-21.
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b owE References
E App_Start
b Controllers

&1 View in Browser (Google Chrome) ol St
Lt e
B Controlles. » fockagescontiy
Neb.config
1 Ctrie Shifte A Scope ta This
d e Shftedite |00 New Solution Explocer View
Mew Sealfeided em... #%  Show on Code Map
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REST APt Client A Copy [5s
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HTML Page & Propeties

IweaSeript File
Style Sheet
ek Form

% Class..

Diskogs Folder Propesties
|
B M

Fedder Mame Dislogs

Figure 2-21. Adding a new item. From the Visual Studio we select a
new item and then add a class file.

Now you will add a class file. The process, as shown in Figure 2-22.
Name the class file RandomFactDialog.cs.

Add New item - ManishaBot ? *
i) Sotby: Defautt - s Semchinstalled Templates (CtrieE) 2 =
4 Visusl €2 Visalcs o Types | Type wonds to semch for
;'”" & enpty class declaration
ata
L larik Comterd Page Xarmd Visual C®
i Faems Blanik Content Page Xaml 1 ¢
4 Web
g ‘D Foens Blask Content Page Xami Visual C2
Markup o
MVC £3]  Forms Blaak ContersPage Visual C#
Razes o
Serpts £3]  Forms Blaek Contertpage Visusl C2
SignalR
e B LY Foms Carousel Page Xami Visual G2
Web Forms
Widcin Foari ‘D Forms Carousel Page Xami Visual €2
wee
i !I_—,j Forms Contest Page iami Visual €2
Cross-Pistform ol
Reporting gj Forms ContentView Visual Co
Sibveriaght i
SOL Server Ferm ContertVirw Visual C®
&
Workflow
PowerShel Fes ListView Page Xaml Visual C=
‘D e ListView Page
¥ Onlne
Ferms ListView P, Haml Visual C=
LY remstistien pagexa sual
™ 5
Click here 1o go onfine and find temglates.
Hame: RandomFectOrslogs
add || Cancel
=TETE

Figure 2-22. Creating a class. Here we are creating a separate class so
that we can formulate the logic in here.
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Next you'll link the message controller to the dialog class you created;

see Listing 2-6.

Listing 2-6. Referencing the RandomFactDialog Class File

if (activity.Type == ActivityTypes.Message)

}

{

ConnectorClient connector = new
ConnectorClient(new Uri(activity.ServiceUrl));
// calculate something for us to return

// int length = (activity.Text ?? string.
Empty).Length;

// return our reply to the user

// Activity reply = activity.CreateReply($"You
sent {activity.Text} which was {length}
characters");

//await connector.Conversations.
ReplyToActivityAsync(reply);

await Conversation.SendAsync(activity, () =>
Dialogs.RandomFactDialog.Dialog);

The most important part being this piece of code where we link

it to the Dialog class we created.

await Conversation.SendAsync(activity, () => Dialogs.
RandomFactDialog.Dialog);

Now the RandomFactDialog class file where you implement chaining

for messages looks like Listing 2-7.
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Listing 2-7. Chaining Messages

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using Microsoft.Bot.Builder.Dialogs;

namespace ManishaBot.Dialogs

{
[Serializable]
public class RandomFactDialog
{
public static readonly IDialog<object> Dialog = Chain
.PostToChain()
.Select(m => "The fact is,you said **" + m.Text + "**")
.PostToUser();
}
}

Let’s run the code and see what exactly happens. Type hi. With the
dialog chaining, the response is available in the bot, as you can see in
Figure 2-23.

The fact is,you saic bl

&) Ty

Figure 2-23. The response for the bot
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Now you will develop a more complex dialog chaining. Listing 2-8
shows the changes in the structure of the dialog chaining.

Listing 2-8. Chaining a Series of Messages

public static readonly IDialog<object> Dialog = Chain
.PostToChain()
.Select(m => m.Text)
.Switch

(

Chain.Case

(

new Regex("~tell me a fact"),
(context, text) =»>

Chain.Return("Grabbing a fact...")
.PostToUser()
.ContinueWith<string, string>(async (ctx, res) =>

{

var response = await res;

// var fact = await Helpers.GeneralHelper.
GetRandomFactAsync();

return Chain.Return("**FACT:** *" 4"¥* e
are working on a fact that we are writing
for Apress**" + "*");

1)
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)s
Chain.Default<string, IDialog<string>>(

(context, text) =>

Chain.Return("Say 'tell me a fact'")

)

.Unwrap().PostToUser();

Listing 2-9 provides the class file in its entirety.

Listing 2-9. The Class File Showing the Entire Chaining Process

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using Microsoft.Bot.Builder.Dialogs;
using System.Text.RegularExpressions;
using System.Threading.Tasks;

namespace ManishaBot.Dialogs

{

[Serializable]

public class RandomFactDialog

{

public static readonly IDialog<object> Dialog = Chain
.PostToChain()

.Select(m => m.Text)
.Switch
(
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Chain.Case

(

new Regex("~tell me a fact"),
(context, text) =»>

Chain.Return("Grabbing a fact...")
.PostToUser()
.ContinueWith<string, string>(async (ctx, res) =>

{

var response = await res;

// var fact = await Helpers.GeneralHelper.
GetRandomFactAsync();

return Chain.Return("**FACT:¥* *" 4"k* e
are working on a fact that we are writing
'FOI' Apress**" ¥ ll*u);

1)

)s
Chain.Default<string, IDialog<string>>(

(context, text) =>

Chain.Return("Say 'tell me a fact'")

)

.Unwrap().PostToUser();

public static Task Helpers { get; private set; }
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If you run the code now, you will get the result shown in Figure 2-24.

Say ‘tell me a fact

Grabbing a fact...

FACT: *** We are working on a fact that we are writing for Apress**

Figure 2-24. Working on a complex chaining process

You start the conversation with hi. The bot responds with Say ‘tell me

a fact’. When you type tell me a fact, the bot gets inside the chaining logic

and pops up a message.

P
A

In
Yo
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ublishing the Bot to the Cloud by Using
zure

order to publish the bot to the cloud, you first need to register the bot.
u do that by heading to https://dev.botframework.com/.
The Bot Framework page is shown in Figure 2-25.



https://dev.botframework.com/
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Build a great
conversationalist.

Smart bots start here.

Figure 2-25. The Bot Framework page

At the top of the page, click the My Bots link, as shown in Figure 2-26.

Bot Framework My bots Documentation Blog

This site uses cookies for analytics, personalized content and ads. By continuing to brows]

Figure 2-26. My Bots option

From the My Bots page, click the Create a Bot button, shown in
Figure 2-27.

Bot Framework My bots

Figure 2-27. The Create a Bot option
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On the next page, click the Create button, shown in Figure 2-28.

Create a bot or skill.

Build & bot using the Bot Builder SDK and optionally provision your bot in Microsoft
Azure.

<

Create a bot with the Bot Builder SDK

Click create below to use the SDK to build your bot and optionally host it in Microsoft Azure,

Figure 2-28. Creating a bot

Click the radio button labeled Register an Existing Bot Using Bot
Builder SDK, shown in Figure 2-29. Then click the OK button.
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Create an SDK bot

(O Create a new SDK bot hosted in Microsoft Azure

@ Register an existing bot built using Bot Builder SDK.

Figure 2-29. Selecting the Bot Builder option

Next, provide the details for the bot, as shown in Figure 2-30.

Tell us about your bot

Bot profile
leon
Uphoad custom kzon

MarighaBoT
Sampledetanaks

At kot tewng

Configuration

1y pazent

Figure 2-30. Providing details about the bot
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After you provide the details for the bot, you need to generate an
application ID and password. Click the option to Create Microsoft App ID
and Password, as shown in Figure 2-31.

Configuration

Create Microsoft App 1D and password

Analutirs

Figure 2-31. Generating App ID and password

In the next window, your application ID is displayed, as shown in
Figure 2-32.

= Microsoft

Generate App ID and password

pp name

)

Figure 2-32. You have the app ID
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Click the Generate an App Password to Continue button. Type in the
application ID, password, and bot handle in the web. config file. The new
password is generated, as shown in Figure 2-33.

ork.com%2fbots®2fnew#/quickstart/skypebot?appName=ManishaBoT&ru=https:%2F%2Fdev.botframework.cc

New password generated

Copy this password now, this is the only time when it will
be displayed. Please store it securely and paste it into your

bot configuration file.

Figure 2-33. The new password is generated

To publish the bot from Visual Studio, right-click it to access the
Publish option, as shown in Figure 2-34.
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(s

COR @ bB-SCAR| o F -
Search Solution Explorer (Ctri+;)

] Solution "ManishaBot' (1 project)
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Rebuild @ References
Clean App_Start
. Controllers
View »
© MessagesController.cs
Analyze * | Dialogs

Convert L4 © RandomFactDialeg.cs

D) defoutthtm
onfigure Azure AD Authentication... ) Global.asax

) packages.config
Scope to This ) Web.config

BP MNew Sclution Explorer View

. Show on Code Map
Add 4

& Manage NuGet Packages...

£} Set as StantUp Project
Debug 3
Initialize Interactive with Project

®F openFrameworks addons

b Cut
Paste . Explorer RITE
X Remove Del
[ Rename 3ot Project Properties .
Unlcad Project F
integratediiode,runtin >  Qpen Folder in File Explorer p Server
Start When Debugging True

Nsight User P, rti
o) SIS ous Authentication  Enabled

# Properties AR-Enter B pineline Mode Integrated
- SSL Enabled False
» S5L URL
e bt

Figure 2-34. Preparing for publishing
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The App Service screen opens, as shown in Figure 2-35. Click the New
button for the Azure service.

..... i)
witi-d App Service
Hos? your web and mobde appications. REST APls, and more in Azure
doresg
i tagy Selmcription
Wieual Studhs Enterprice - MM

View

Resource Group.

Search
[
sccounts-botTSad
demooprescriber
prescribermg
Suhutecn Explarer
MusishaBiet Srsject Prepation
A
B Development Srnver
Abways SHedt Whn Debugges True
* nsemous Suthentication  nabled
Mnaged Prschne Mode  Integrated
451 Enabied Fatee
| Cancel 5L
Ut htpe ocahos
Windons Authentication Dinatiad
Elm 2 Misc

Figure 2-35. Click the New button

The bot is ready to be published. You will validate the connection and
publish, as shown in Figure 2-36.
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crosoft App Password-->

da7se Publish 2 x
> |
@ publish
~com/
Profile ManishaBot20171208044925 - Web Deploy
Settings
Preview
Server: manishabot20171208044925.scm.azurewebsites.net:443
Site name: ManishaBot20171208044925
User name: SManishaBot20171208044525

] Save password

Destination URL: | http:/ bot20171208084925. net
Validate Connection \/
verbs "/
[ <prev |[ mea> ||| pubisn |[f close
“31bf

|
Figure 2-36. Validating and publishing the bot

After the bot is published, you need to edit the configuration in the Bot
Framework portal. Figure 2-37 shows how the Azure web page looks.

C | @ mani 20171208044925 baites.net

ManishaBot

Describe your bot here and your terms of use etc.

Visit Bot Framework to register your bot. When you register it, remember to set your bot's endpoint to

https: i pour_bots_hostname api/messages

Figure 2-37. The bot is published in Azure
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Now head back to the Bot Framework portal. You need to edit the
message endpoint for the bot. It will be the Azure web site followed by
/api/messages. See the underlined section in Figure 2-38.

Bot profile

Icon
Upload custom icon

Display name 2

| ManishaBaT

Just for testing

Configuration

http://manishabot20171208044925.azurewebsites.net/api/messages ‘
L -
h__

Figure 2-38. Adding the details in the configuration option

The bot is now ready and in the cloud.

Conclusion

This chapter presented the Microsoft Bot Framework so that you could
learn about its fundamentals, and publish a bot to the cloud.

You learned about the Bot Framework template and created an
example that could recognize the characters sent to the bot. You saw how
to reference a class file in the main bot framework logic. Next, you learned
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how to log in to the Bot Framework web site to generate the application ID
and password needed for your web. config file. Finally, you learned how to
publish the bot from Visual Studio to Azure Cloud.

This first introduction forms the basis of how a bot framework works.
In the next chapter, you'll learn about new bots from other organizations.
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Wit.ai and Dialogflow

This chapter covers the basics of Wit.ai and Dialogflow, two chatbot
interfaces from Google that provide helpful capabilities. You'll start by
exploring a simple bot flow using Wit.ai, and then move on to Dialogflow
to create a full-fledged bot to deploy to the Web.

Getting Started with Wit.ai

Wit.ai is a web-based IDE for creating bots. To launch Wit.ai, you have to
go to https://wit.ai/.

In this section, you’ll work on creating a new app and then you'll add
intent to it. Next, you'll add text and keywords to modify the bot. Later in
this chapter, you'll implement the Dialogflow tools to implement the bot.

Creating a New App

In this section, you will work on creating your first app. From the Wit.ai
web site, click Quick Start, as shown in Figure 3-1.
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& 0 08 Secen | hapeikaidsn = o s ®
wit.ai W Dcorectisn feg Jde Cons
# Decs Homa
Getting Started with Wit.ai

! Rucipes
0 Quickstart

T o i,
«» HTTP AP vl —RE :2'

St et -
© Nedojs

Cuick start Racipes HTTP APl Reference

€ Pynon Crete your sl aso T e sobvbon B Four oratiem. Csbeuyton Bnt of HITP A8% pvdoisty
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Figure 3-1. Choosing the Quick Start option to create an app

This opens a page that presents options to create the first app by using
either GitHub or Facebook, as shown in Figure 3-2.

# Docs Home

L Build your first app

t Rocipos

2 Cuickstart

"

oy HTTP AF1

© Nodepp o Sign up with GitHub or Facebook.

0 Fython
Gt W ai bme peae ond 5gn ia wrih yeut D8 o Tecebosic secost

) Loy in with Gitkub
0 Ruty Vil Yo e s B 10 e A i, This g e 6 ouss ) o 065,

IR Log in with Facebook

e Create an app

wit.ai + apps Docs Hep @

Create a new App

15t Cuicketart

Figure 3-2. Logging in using GitHub
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After you log in, you'll have the option to create your new app, as
shown in Figure 3-3.

B et e R (et 4T Mkt ke " o
&0 0| § e | M bt LR

wit.ai + aoms Deen g

My Apps

Figure 3-3. Creating a new app

Let’s create a simple app. You'll name the app TestStories. In the app
description section, type Demo. Select the Private option for the app data.
Then click the Create App button, shown in Figure 3-4.

Create a new App

Test e

Cpen
VOus i il De O K3 B ooty

Prvat

Vo e el B DI 30 SCSESAE CRly DY 70U DAl IHD OIVEINEON YOU B0HO0 1 ShIND YEUF 590 WIT.

Figure 3-4. Setting the details for your new app
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Adding Intent

Clicking the Create App button opens the next page, which presents the
Stories option. Following that, you head to the Understanding option; this
page is shown in Figure 3-5.

wit.ai

Hello,

Wieicome o o rew WM acp)

Wik o entities — ko what
FOUr LRGN MIGhE 53 Lo Your azg.

T ot stertect o create & remw eriity, yoea can stat teaching your aop with the reut
badom, o i 10 oUr decumsentabon

Test haw your app understands a sentence
a0 12 yoar 300 by B4 e Bangies

Your app uses 1 entity
Entty Detorguon vl
itnct [E—

[ — o
Figure 3-5. The Understanding options at the Wit.ai site

Let’s work through the new app with a pizza example.
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In the User Says text box, type I want some cheese pizza, as shown in

Figure 3-6.
Test how your app understands a sentence
You can train your app by adding moge“examples
| want some cheese pizza °

© Add a new enfity

Your app uses 1 entity

Entity Description Values

intent User-defined entity

Lookup sTrateciEs (XD

Figure 3-6. Adding details we are working towards ordering pizza so
we are constructing the way to start the conversation

Now you're ready to create an intent. You add the value for the intent
as pizza, as shown in Figure 3-7.

Test how your app understands a sentence
You can train your app by adding more examples

| want some cheese pizza [~ ]

intent Value »
© Add a new enfity Q pizzal L"‘-’-—-

Creale new value "pizza”

Your app uses 1 entity

Entity Description Values
intant User-gefined entity

Lookue sTRATEGIES (EED)

Figure 3-7. Creating a new intent. An intent is needed in here so that
while conversation it is able to find the right order for communication.
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You add a pizza option with cheese and finally click the Validate
button, as shown in Figure 3-8.

Test how your app understands a sentence

‘You can train your app by adding more examples

| want some cheese pizza

intent Create new value "pizza" b —

pizza

Create new value “cheese” - \,/'

© Add a new entity

Figure 3-8. Creating an intent and then validating it. We are creating
different intent so that we are giving an option to choose for the user
which type of pizza they want to have.

After validating that is creation of the entities option, you have two
entities created now, highlighted in Figure 3-9.

Test how your app understands a sentence
“You €an train yeur app by adding more examples

User says.

O Add a new entity

Your app uses 2 entities

Description
WM User-detned entity

Loowur sTRateciEs (D)

,@ User-gesned entty

Loowur sTRATEGES (N

Values

pza

cheose

Figure 3-9. The app shows two intents
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Adding Text and Keywords

Let’s work on modifying the bot. We will work now on creating the flow of
the chatbot so the user is able to order different kind of pizzas.

In this section, you'll try to add a sentence. Figure 3-10 shows how to
add a sentence for recognition.

Test how your app understands a sentence

“You can train your app by adding more examples

| veant to order cheese pizza (-]
intent pizza ki
pizza cheese -

© Add a new entity

Figure 3-10. The app is trying to understand a sentence. Here we are
working on how a chatbot will be able to discover what user is typing
so that the sentence that is created is understandable to the bot.

Next, click Validate. Now you need to select an entity. Choose Pizza
and click the arrow associated with it (see Figure 3-11).

Your app uses 2 entities

Entity Description Values
|'mum-\ » US40-0090eC 9701y paza
Lookur strateces (R

pizza + 4 Uter-Oe'rec ety Cewie

Lookur STRATEGES (e

Figure 3-11. Select an entity and the arrow associated with it
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When you click the Pizza arrow, you head to the page that has
keywords and synonyms, as shown in Figure 3-12.

pizza &
LOOKUP STRATEGIES @ trait Tree-text & keywords free-text keywards User-dafined enlity
Insights @
Validale more expressions to get insights for this entity @
Keywords
Keyword @ Synonyms @
sy © Add synonym
© Add a new keyword ‘/’
Expressions Filerby. Al values -
66 Search through your expressions
Text
66 | wantto order cheese pizza L
66 | want some cheese pizza x
[ See More

Figure 3-12. Page for adding a new keyword
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Here you'll add new keywords. The results are shown in Figure 3-13.

&

pizza

LOOKUP STRATEGIES @  trait Trec-lexd & keywords Trae-text keywords User-defined entity

Insights e

Keywords

Keyword @ synonyms @
uée/
|,/cn<sa A nym
b.a{m Tovers © Add synonym.
_./fennarom @ Add synonym

© Add a new keyword

Figure 3-13. Added keywords so that we are exactly creating the
ways different type of pizzas are ordered

Now click the Understanding option in order to train the bot to
recognize the new keywords that you added. It is visible at the bottom.

Let’s start with pepperoni pizza. For understanding the flow of the
intent for pepperoni pizza, type in I want a pepperoni pizza, we are
showing how the bot can be made to order a specific pizza as shown in
Figure 3-14. Then click Validate.

Test how your app understands a sentence

You can train your app by adding more examples
| want some pepperoni pizza (-]
intent pzla -

pepperoni -

Figure 3-14. Adding the pepperoni pizza option
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Now you'll add veggie pizza, as shown in Figure 3-15.

Test how your app understands a sentence

“ou can train your app by adding more examples
veggie pizza| (-]
intent pizza -

vege -

Figure 3-15. Adding veggie pizza option

Let’s now add a Large pizza option. For that, you need to make some
changes, shown in Figure 3-16.

Test how your app understands a sentence

You can frain your app by adding more examples
Large pizza (<]
intent pizza -

Create new value "Large” -

Figure 3-16. You need to change the pizza option

Delete the Pizza option, because you want to work on the size of the pizza.
Click the cross option to delete the pizza value, as shown in Figure 3-17.

Test how your app understands a sentence
You can irain your app by adding mare examples

Large pizzd o
intent pizza =
ﬁ/x pizza Create new value "Large" -
© Add a new entity

Figure 3-17. Deleting the pizza option
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Creating a New Entity

In this section, you'll create an entity named pizzaSize, shown in Figure 3-18.

Test how your app understands a sentence

You can lrain your app Dy adding more examples
Large pzza .

intent paza .
- © pazaSae

| Press Enter < 10 Create a new enlity Caled pizzasize.

Your app uses 2 entities

Figure 3-18. Creating the pizzaSize entity

After creating the intent, the bot page looks like Figure 3-19.

Test how your app understands a sentence

You can train your app by adding more examples

Large pizza (-]
intent pizza -
pizzaSize Create new value "Large” -

© Add a new entity

Your app uses 3 entities
Entity Description Values
intent User-defined entity plzza

Lookur sTraTeciEs (D)
pizzasSize User-defined entity

pizza User-defined entity vege, cheese, meal lovers, pepperoni

LOOKUF STRATEGIES [RIEEREREY TG

Figure 3-19. Adding a new intent
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Implementing Wit.ai with Facebook

You've gone through the process of creating a simple app that uses some
of the features of Wit.ai. In this section, you'll implement Wit.ai with
Facebook. The Facebook API is available at developers.facebook.com.
You will create a chatbot for the official Facebook page, or any Facebook
page. This chatbot will add to Facebook Messenger. You will have to set up
webhooks accordingly. To get webhooks working, you need to set up ngrock.
First, create a new app as you've done before. This time, name it Test1,

as shown in Figure 3-20.

Create a new App

et

Lguste  Engan v

Cpen
Vour data wil Be Cpen 16 th communty

Prvae
Yiur A wil be Erivae 5d accessiie cely by 1o 470 the deveiaoers you deckie I share you AP win

e yYour 890 §om 8 Backis

Figure 3-20. Adding a new name

Now head back to the Facebook for Developers site at https://
developers.facebook.com/. You need to use your Facebook credentials to
log in. The page looks Figure 3-21.
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€ 3 C | Seass | ropsdevelopenasbost com

focebook fov developers | procuss  Doer  Took & Suppemt  News  Vidoss Saarc a Wy g

Connect on a global scale.

Build, grow and monetize your apps with Intern

= &

Facobaok Logia Sharing on Facebook

Figure 3-21. The Facebook for Developers page

Now you need to create a new app. Click the My Apps option at the top
right to access the drop-down menu for creating a new app, as shown in
Figure 3-22.

Search Q My Apps w

a SampleApp

Add a New App

Requests
Developer Settings
Company Settings

Log Out of Facebook

Figure 3-22. Adding a new app
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Name it SampleApp and add a product to it by clicking the Add a
Product button, as shown in Figure 3-23.

SampleApp

App ID: 355813871173924
Status: @ Live

Add a Product

Figure 3-23. Adding a sample app

For a product, you need to add a messenger, shown in Figure 3-24.

Do | aeverssssmeses I

LI
O st .
& , AwdaProduct
& awm
o Apakive
Ascunt KR Pacabosk Logi atinnce Metwork
- ’ Woectn yaur rsbia 5 ar wuiie ks ratien
2 B A B SR e T pin sl bleprdesres
........... oo sot Fesd Dt Ty
@ ® e
Analynes [ wannoens
W48 B[P, BT, HISARE 350 Ssre Aariaange e 2t me a1
soma | messres I P s

Marketng AP Aps Cantar Wb Payments

risgunle Facshesk Merbeting AP i your 15

Figure 3-24. Selecting the Messenger option
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Click the Set Up button in the Messenger option. You will be using Wit.
ai’s natural language processing (NLP) rather than Facebook’s (which is very
basic), although both of them work perfectly together. Now you have to set
up a page with the app name created; xxxxxx, as shown in Figure 3-25. Your
goal is to create a chatbot for the official Facebook page.

Token Generation

Page loken is required o start using the APIS. This page token will have all messenger permissicns even if your app is not approved to use them
yet, ihough in this case you will be able to message only app admins. You can aiso generale page tokens for the pages you don't own using
Facebock Login

Page Page Access Token

“iou must select a Page to generale an access token

» Select a Page
| Modem Code
Paraielism Modam Coce

Geek Monkey Studios
Windows & My Way of cizcovering it

Selup Webhooks

To receive messages and olher events sent by Messenger users, the app should enable
webhooks integration.

Figure 3-25. Selecting a web page in Facebook

The site will ask for authentication, and then the token will be created.
Now you need to quickly set up webhooks. Click the Setup Webhooks
button, shown in Figure 3-26.

To recelve messages and other events sent by Messenger users, the app should enable
webhooks integration.

Figure 3-26. Setting up Webhooks

Clicking this option opens a page for assigning details. Before using
webhooks, you need to configure ngrock. Go to the ngrock site at
https://ngrok.com/, shown in Figure 3-27.
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ngrok HOWTWORKS  PRICING  DOWNLOAD  DOCS
Secure tunnels to localhost
“lwant to expose a local server behind a NAT or firewall to the internet.”
of staet by domnlosding agrok
Demo without deploying Simplify mobile device testing
Don't ¥ e Test mobile galnst backend
lignt: o)ty machine. Pai & yeur local v server and then configure your
alocal webserve a5 to e the ngeok URL, 1t won't chinge, sven whin you dhange
Feedback without etwarks,

Download ngrock by clicking the Downloading Ngrok link to access
the download options, shown in Figure 3-28.

Figure 3-27. The ngrok site

N A Y A —— N

ngrok HOWITWORES  FOONG  DOWMOSD  COCS u

Download ngrok

ngrok is easy to nstall. Dewnload a single binary with zero run-time
dependencies for any major placfarm.

| * Download for Windows |

T BT

Mo D241 Wndoos (148 U RN Ui D21 FreeDSD KD

Fues360 32 b
Unzip to install
-7 lewing command, o
Windown, just dewble cickngrckcip.
e o e i the

Figure 3-28. Downloading ngrok for Windows
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After downloading ngrock, launch ngrok. exe from the command
prompt. You have to open the command prompt and head to the localhost
page. At my end, the localhost was 4040. Key in the following details at the

command prompt:

F:\ngrock>ngrok.exe http -host-header=rewrite localhost:4040

If web server that is ngrock is up, you will see the window in Figure 3-29.

B Select Command Prompt - ngrok.exe http -host-headers rewrite localhost:4040 - =] x

ngrek by @inconshreveable {Ctrl+C to quit)
Version 2.2.8
fegion United States (us)
kieb Interface http://127.9.0.1:4840
Forwarding http://7c9cc892.ngrok.io -> localhost:4840
Forwarding https://7c9cc892.ngrok.io -» localhost:4@40
[onnections ttl opn rtl rts pse poe

] -] e.ee .88 e.88 8.08

1

Figure 3-29. The ngrok status

Let’s head to the localhost page, shown in Figure 3-30, at
http://7c9cc892.ngrok.io/inspect/http.

O S035e2dngrakisinpec g

28 Fanades a0 @ Durasn s L= mminnn

Al Requests Clear

GET finspect/hitp

Figure 3-30. The inspect page as reflected that carries the
information of the localhost page
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When the page is up, you can see the statistics in the command-
prompt window, as shown in Figure 3-31.

B Cornmand Frampt - ngrok.exe hitp <host-header= rewrite localhost4040 = o X
hgrok by @incenshreveable (Ctrl+C to guit)
Version 2.2.8
Region United States (us)
peb Interface http://127.0.08.1:4840
Forwarding http://7c9cc892.ngrok.io -> localhost:4040
Forwarding https://7c9cc892.ngrok.io -» localhost:4@4@
Connections ttl opn rel rts pse [
-] 9 8.e9 .82 434 .38 438.18

HTTP Requests

BET /static/js/compiled/shared.js

BET /static/js/vendor/basetd.js

ET /static/js/vendor/react-15.1.8.min.js

BET /static/js/vendor/moment-2.7.0.3s

BET /static/js/vendor/underscore-1.6.2.min.Js
BET /static/js/vendor/jquery-2.1.1.min.js

BET /static/js/vendor/vkbeautify.js 288 OK
BET /static/css/bootstrap.min.css 208 0K
FET /static/css/ngrok.css 288 0K

BET /static/js/vendor/highlight-8.1.min.js 280 oK

Figure 3-31. You have set up the ngrok environment

Deploying the Wit.ai bot is easy after you've set up the ngrok
environment as well as the webhook’s natural language processing
section. Next you will work with Dialogflow to create a complete bot that’s
deployable to the Web.

Working with Dialogflow

In this section, you'll use Dialogflow (formerly Api.ai) to create a bot. First
you'll access the web console through your Google account. Then you’ll
create a Pizza bot. Finally, you'll use Small Talk to xxxxx and then link
the bot to a Google project. A small talk is a way to access prebuilt API for
doing the conversation in a proper manner.

Let’s start now.
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Accessing Dialogflow

This section introduces you to Dialogflow and gets you logged in via your
Google account.

Head to the Dialogflow web site at https://dialogflow.com/.
The Dialogflow web site for creating chatbots is shown in Figure 3-32.

€ 0 8 S | TSI

@ Cisloghiow o

: o &
Build natural and rich j

conversational experiences . \
GV SIS newT ways 30 teract with Four peoduct by Bulidng engaging voice and xioased /

Figure 3-32. The Dialogflow web site

From this Dialogflow page, you can either sign up for free or, if you
already have an account, you can to the console. If you have a Google
account, you need to verify it and log in, as shown in Figure 3-33.

B Socues | PHip cossole daloghowaom sp-cient# kgin

® Dialogflow

Sign in with Already have non-Google Dialogflow
account?

RESTOSE ACCESS

Figure 3-33. Logging in using a Google account
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Allow the access, as shown in Figure 3-34.

Google

Dialogflow wants to

.:-' View and manage your Google Assistant @
voice commands, dialog and grammar

®.  view and manage your Actions on Google.  (§)

Allow Dialogflow to do this?

ivacy policies. You
0 your account in

Figure 3-34. Allow Dialogflow to access Goggle Assistant

The next page is a Welcome screen. The apps in Dialogflow are known
as agents. You will have to create one by clicking Create Agent, as shown in
Figure 3-35.

86



CHAPTER 3  WIT.AI AND DIALOGFLOW

% O [@ St | tpericorsctcoghow.con,sp- et ageistated
' Diglogflow ) Welcome to Dialogflow!

Craste Agent

......

Figure 3-35. The Dialogflow welcome page after loogging in

Creating the Pizza Bot

In this section, you will use Dialogflow to create a simple pizza bot. Name
it PizzaBot, as shown in Figure 3-36.

€ | @ Securw | nepievesnaciedisloghom.com i cluet/w rewsgar:

@ Diclogflow

ANGUATE ©

>>>>>>

Figure 3-36. Creating a pizza bot

Now you need to figure out what you need to do with the app.

87



CHAPTER 3  WIT.AI AND DIALOGFLOW

Using Small Talk

You will be using Small Talk for the bot’s interactions. You'll use Small Talk
for interactions like Hi, Hello, and so forth. Then you'll allow users to order
the pizza. Dialogflow has this wonderful built-in API that does all the small
talk for us. You just need to enable it, as shown in Figure 3-37.
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You then import Small Talk accordingly.

Linking to a Google Project

In this section, you'll see how to integrate your bot with a Google project.
You can link to a Google Project or create a new one, as shown in
Figure 3-38.

Link to Google Project

Please, choose google project to link with new agent, or leave empty to create a new cne

Create a new Google project -

Enables Cloud functions, Actions on Google and permissions management

CANCEL

Figure 3-38. Linking to a Google project

After linking to a Google project or naming a new one, enable Small
Talk for the PizzaBot app, as shown in Figure 3-39. Small Talk will help
us immensely. Small Talk has all the basic conversation flows for us and

makes us easier to communicate.
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€ Q@ S | mipriicomoledologiowoamispl chint i agekitcbaoti s BT ok Al ST Thisemattak

. Dialogflow ' Small Talk

slearm how 1o Supart smal talk winout any exira develcoment Sy defaul il respand with redefined phrases. s (e dom beicw I CUStae respones to the most

SRaLTaR

® coneriage

User: vew're 33 set
R — Agants Thaaks! Tua fealing iz motusl.
T D rh
T wisgrations Small Talk Customization Progress
[E] nabyicait About agent S—
b Futime
O Courtesy — 0%
T Ptk Ageats N
EECEEEEN - ... B
> e
3 Foum [ Hella/Gaodbye — 0%
@ swpot
AbOUL uger [ - o
[E] Account
LI [0 confirmaticn — 0%

Figure 3-39. Enabling Small Talk and saving it

In the next step, you need to create a new entity for the app.

Adding an Intent

Now you will create an intent. now one of the thongs user might think of as
parameter being hungry. So you will add an intent named Hungry. We will
to create a new intent, as shown in Figure 3-40.

£ 0 O @ Secuw | hispaieonaciadialogfiow.som ac-cheny# agent S

. Dialogflow = Intents m

[ o -

P L szt arT
® Detautvo
oy Eeties +
T Tranng e C
= Ne regular intents yed. Create the fiat cre.
13 imegrations
. Intents are rAREIngS betwesn 2 usar's quaries and actionn fulfilled by
[ Anstles ™ your softwere. vt here
b Felfiment
Befere you start check out 15 # colectizn of agent
o deveioped by the Dislogfiow team.
[ Prebeatt Agents
5 smal Tas

Figure 3-40. Creating a new intent. We would be creating a new
intent for the chatbot.
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You then add training parameters or examples, as shown in Figure 3-41.

L e —— = . © e
L=
o No e
o s + .
~

..........

Figure 3-41. Adding parameters

You've created a simple flow for the bot. Now you will work on creating
new entities for the it.

Creating a New Entity

In this section, you will work on constructing the bot while creating new

entities. Click the Entities option and then click Create Entity, as shown
in Figure 3-42.

L C | Sevure | bt icomodutogbon cony s st fagrt Bl 55 S5 Spbc-bESE- SebHE T el

’D!'alogfluw & Entities
e _
[ =] '
& e + I
[a—.
Anadytics
uiTarent
-
ol T
> o
3 renm
@ saroom

Figure 3-42. Selecting the Entities option
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This creates a field for you with the required details. For pizzas, the
entity will be Topping, as shown in Figure 3-43.

€ O [8 e | hipeesresiedlostonsom an clent .
@ Dislogfiow Topping ;
Pizzalicn - %

B Defee speyma @[] Abow stomsted eesergicn

e symonyme by pressing the entes, bah o ey

B s

T g

) mtegrations

[ Anabcs et

i P

[ vt agenrs + A s

5 Small Talk

¥ Docs

¥ o

Figure 3-43. Declare an entity called Topping

You will add four toppings for this example:
e Onions
e Mushroom
e Peperoni
o Pineapple

Now save the Topping parameters.. The bot UI will then look like
Figure 3-44.
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€ 5 5 [ Secuss | huipeytinnis dislogRovcom/upi-cheny ¥ agent Bodeh £59-EIS <hhe dSE ESCOSTI Bl ecENTty/abbele P58 +5ch 4917361 TR SATacH

@ Dislogfiow Topping EA

Blzzbo - 4

o Defre prenymi @[] Assw suseates scsansion
Gricrs e
i i
5 Training el naagz sraapge
L) vungratiens
[E] anstymestet + Add & rom
4 Fuliimert
[ ewoun ageus
51 serad aic
» Docs

Figure 3-44. The Topping options

Deploying the Bot

You have already imported the Small Talk agent. Now you'll import a

new agent. Let’s name the agent Questionbot. The more agents we add it
becomes easier for the conversational flow. You create a Questionbot and

now you will try to use prebuilt agents in it, as shown in Figure 3-45.

©« o .ﬂ.S.mrt T ol " PR B Sc-aa A 2 b B2A ST
. Dialogflow =1 Intents
-
© +
B inents +
®  Defaut Welzome intent
2 emmes +
S Training bk @
Mo regular intents yet. Create the first one,
1) Integeations
o Intents are mappings between a user's quenes and actions fulfilled by
= ! your software. Read maore here.
b Futitenens

Before you start, check out Prebuilt Agents, 3 collection of agents

_ developed by the Dialogfiow team.
[ Preduil agents

30 Small Tak

» Docs

» Fomam

Figure 3-45. Adding prebuilt agents
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You will have to select all the intents available so the bot flow will be
perfect; see Figure 3-46.

€« | @ Securs | Wnpry/eonsakSaiogiou.com, ap-chntie agent 51 56T . H10E -t800-Eoe £a 1540 Ia Nt
@ Dialegfiow 1 Intents i
SwabTake1 -
Bl 20inients seiected Select al cor - T4 4 cancn
o + a [ o ]
B ients T oF N
Etties - R
erar
Lo _aini = gun
] Anatcs ol
Fufiimen
=
-
il o -
)¢ Emall Talk ﬂ -
&3 L L - .
3w
[~
* Foum @ s
I
@ sgpon -]
5
Bl
&
LI

Figure 3-46. The Small Talk agent

Then you need to copy the intents by clicking to put a check mark on
the copy-related entities and naming the destination agent (in this case, it
is Questionbot). Next, click Start, as shown in Figure 3-47.
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Copy intents

You are about to copy 20 intents into another agent. Please select the destination agent

Destination agent

Questionbot [en]

Copy related entities

[[] overwrite entities

[] overwrite intents

CANCEL

Figure 3-47. Copying related entities

If you now go to the Questionbot, you will see the intents and all
of the content in the bot. Try are you a bot as a parameter, as shown in
Figure 3-48.
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Try it now \!,

@, Seehow it works in Google Assistant.

Agent Domains
USER SAYS COPY CURL
are you a bot
@ DEFAULT RESPONSE v PLAY

That's me. | chat, therefore | am.

INTENT
smallitalk.agent.chatbot

ACTION

smalitalk.agent.chatbot

SHOW JSON

Figure 3-48. You ask a question, and the bot answers
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Integration with Web Instance

In this section, you will work toward getting the integration for the Web. We
will now try to integrate the app to certain platform let’s try in Web Demo.

« | Secure | mips./oonsshe.chag ow com sl agen BN B2 4620 -bobdAACS TRISEEHANEgrIS
. Dialogflow ©) Integrations
Cwestionbot - iF
L en

,."\._ "’E\‘ /é\
| ) | | )
- -\fﬂ/ \>/

o .
B wens N
& Enties
[ ] Google Assistant
& inng e . Buld Acticns for the Googie Assistart o reach users thrmugh Gaogls Home, Androd
Ehonea

gakens

5 Sl
1

nd mere devees

s i @ »

> Foum W Dema Facebook Messinger Stack e

@ supsert

] tecount - » » »
Logad

Figure 3-49. Selecting the Web Demo integration option. We are
integrating the bot to enable the web version for conversation.
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Toggle the slider to right to test the link, as shown in Figure 3-50.

@ Seems that your agent info is not filled yet. Set icon and description for better end-user experience i::E

Add this agent to your website by copying the code b

<iframe

width="358"

height="438"

src="https://console.dialogflow.com/api-client/demo/embedded /840f30cc-ef92-4020-bcd8-44c572dd8eb
7
</iframe>

CLOSE

Figure 3-50. Testing the link
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Integrate the web link for the bot by using an iframe in an HTML page
so the bot works accordingly, shown in Figure 3-51.

i Secusn | hitpe:/DOLOUIOgllon.coRyEL 3 0o of2 £ 20-bo4 8. 55 TS0d 8okt

GO TO CONSOLE

areyoua bat

s sometring

Figure 3-51. Integrating the web link for the bot

Conclusion

In this chapter, you worked on two bot frameworks and learned how they
work. You created a complete deployable bot by using Dialogflow and saw
its result. This chapter provided simple examples and integrations as well
as use cases for bots.

100



CHAPTER 4

IBM Watson Chatbots

Watson is a computer system specifically built for Q-and-A types of
capabilities. Its core implementations use natural language processing,
information retrieval, knowledge representation, automated reasoning,
and machine-learning technologies in the field of open domain question
answering. It is used for quick Al-based solutions.

In this chapter, you will learn how to implement IBM’s bot service,
known as Watson, for your use (see Figure 4-1). In order to access Watson,
you will create an account for the IBM Cloud (formerly known as Bluemix).
Then you will use the Watson Assistant (formerly known as Conversational
Services) to create two chatbots: a FAQ bot and a coffee bot.

iBm

Wateee

Dogsyour
busingss think?

Figure 4-1. The IBM web page for Watson
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Implementing Watson

In this section, you’ll learn how to access Watson and you’ll get to know
its various services. You access Watson via the IBM Cloud web site, so
you will first set up an account through the IBM Cloud for the Watson
service. We will setup the new account.

IBM Cloud

Start by accessing the IBM Cloud by opening a web browser to https://
www . ibm.com/cloud-computing/in-en/. Figure 4-2 shows the IBM Cloud

web site.

Built for all your applications
Al ready
Secure to the core

What can you do with IBM
Cloud?

He-imagine transoctional applications with tlockchain Heap existing selutions on the private cloud Leverage clowd for development and

Figure 4-2. IBM Cloud main page

Log in here by using your IBM ID, as shown in Figure 4-3.
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Sign in to IBM

Enter IBMid or email Forgot your IBMid?

New? Create an IBMid.

Figure 4-3. IBM Cloud login window

After logging in, you will see the web page shown in Figure 4-4.

Fast-track your agp Sevslopment & [ ] .
Want to go e DrosecyP ctionwith 2 £ 0 0 a9 Chad starter K. Fou cam ks ~ [»]
ik 2 U B24uTAON 1S That N30 real-workd S0 PSR On AAT WS, Py
N
™ @

Daweinp and cepioy clo. i in. el TN SN SATHAS Eatad of DS
L

Figure 4-4. The IBM Cloud main console window
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On this page, click the Create Resource button at the top right, and
shown in Figure 4-5, to create a resource and add new services.

Create resource

Figure 4-5. Creating a new resource. When we create resource
we then will be able to create conversational bot

Watson Assistant Service

In this section, you will see how to set up the Watson Assistant service.

When we create the resource there are lot of options available. You will
have to add the Watson Assistant service in it. A lot of services are available
for Watson, as you can see in Figure 4-6.

Figure 4-6. Various Watson services available
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For this example, you will choose the Watson Assistant, shown in Figure 4-7.

Watson

Build cognitive apps that help enhance, scale, and accelerate human expert

o, Watson Assistant (formerly Conversation)

! Add a natural language interface to your application to
automate interactions with your end users

Figure 4-7. Choosing the Watson Assistant service

Next, click the Create button at the bottom right to create the service
plan for Watson Assistant this shows the different plans for the watson
assistant service and how much you get with free tier, as shown in Figure 4-8.

Images

el R R e [ o] Q
Figure 4-8. The Watson Assistant service plan

The setup is easy. We need to click on create and the setup process will
move towards completion. After setup is complete, click the Launch tool
for the service to start.
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Creating a FAQ Bot

In this section, you will use the Watson Assistant to create a chatbot that
uses FAQ for answering. Clicking the Launch tool in the preceding step has
opened the IBM Watson Assistant screen, shown in Figure 4-9. Click the
Create a Workspace button at the bottom of the screen to get started.

Intreducing

IBM Watson Assistant

1130 Conarsation & wshing 19 Bmably how yons buiid and sale ilus asctanis. See whats rew 2

Three easy steps
Folon these seat 12 reane a il ssisn

Create intents and entities
| Bessemi rderst

Build your dialog
b

Figure 4-9. Getting started with the IBM Watson Assistant

Now you will create the workspace. Click the Workspaces tab and then
click the Create button in the Create a New Workspace section, as shown in
Figure 4-10.
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Lo @ | @ Secure | hitos, suntson-assistantng bluemocnet eu-oby 72108601245 -Sdes-afo-Bde ! ddck

Worlipaoes enable you Lo mMaintain separale inlents, user
examples, entities, and dialogs for wach use co

Edit sample

Figure 4-10. Creating the workspace

On the next screen, give the workspace name; in this example, type in
FAQBot and then type in a description, as shown in Figure 4-11. Then click
the Create button.
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Create a workspace

Workspaces enable you to maintain separate intents, user examples, entities, and dialogs for each use or applicatien.

Name

FAQBo!
Description

This is an FAQ Bot

Language

English (US)  «

Figure 4-11. Naming the workspace

Creating Intent for the Bot

The next step is to create intents for the bot according to your needs. We need
to click on add intent. At this point, the Watson console looks like Figure 4-12.

IBM Watson Assistant

Workapaces J FAD@at f Buld
Intenits Entities  Dislog  Content Catalog

o

Mo intents yet.

Anintent is the goal ar purpose of the wser's input, Adding examples
taintents helps your virtunl assistant understand different ways in
which prople would say them

Buawse available intents to get started using the Content Catslog

Browse content catalog

Import Intents

Figure 4-12. Creating a new intent
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Our FAQBot will be based on IBM Business process on Cloud. Name
the first intent Capabilities, as shown in Figure 4-13.

— S

Intent name

#Capabilities

Description

Create intent

No examples yet.

Train your virtual assistant with this intent by adding unique examples of what your users would say.

Figure 4-13. We now add the name of the intent as Capabilities in
the intent name option. Naming the intent.

Next, you need to add a description of the intent, as shown in Figure 4-14.

< #Capabilities

Intent name
#Capabilities
Description

Capabilities for FAQ Bot

Add user examples

Does IBM Business Process Manager on Cloud have the same capabilities as the on-premises version|

Add exampla

No examples yet.

Train your virtual assistant with this intent by adding unique examples of what your users would say.

Figure 4-14. Adding a description for the intent
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Then add examples to the Capabilities intent, as shown in Figure 4-15.

< C | @ Secure | Bucs/watson-assistant ng.blugmbLnet/eu-gL

e &« | #Capabilities

Intent name

#Capabilities

Cesctiption
Capabilities for FAQ Bot

Add vier examplis

[0 user emmples (2) &
[] onpremises

[[] Does18M Business Process Manager on Cloud have the same capahilities as the on-premises version

Figure 4-15. Adding user examples for the Capabilities intent

Now you'll create a second intent. Name this intent Migration, as
shown in Figure 4-16.

& & O [@ Securs | bt/ watson Ksistastng Bhmenet/eu- ot/ TI3a8653. bI45.Ader a3 Boa110:55505 workspazas i eecas 6c1d 4360, o3 A3 0TbBIEE Liouid mien:
< | #Migration

Intent name:

AMigration

Daseription

Adduser examples

[ userexamples {1} v

[0 Cantmigate from TEM Business Process Manager running on-pramises 10 18M Business Erocess Manager on Clous

Figure 4-16. Creating a new intent named Migration
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Create a third intent and name it User, as shown in Figure 4-17.

& G | @ Secure | hitps/fwatson-aasistant.ag bheemixnet/eu-ghy7 2 3d0603-b245-d dee-aaib-Ede 1dci5 55 \workspaces Td8cccat-ac 4- 4980 bbad-fad J0THBE62 budd/intents
< | #User

Intent name

flser

Description

Add user examples

I

User examples (3) ¥

Do developers count as users

Do [ need user license for multiple users

O 0|0

What is a user

O

Figure 4-17. Creating a third intent named User

Now create a fourth intent named SSO, which stands for single
sign-on, as shown in Figure 4-18.

“« & | @ Secure | hitpey/wattonastutantng bhuembe net/eu -gb 7234363 b245-4 doe- 3afb- B4 1 fd cBE5a5 workep aces T Docead. ec2 4. 4550 bba3-fad30ThE/BE2 buld fintents
= « | #sso

Intent pame

#550

Deseription

Al user examgbes

User wamples (1) ¥

Is single sign-on supported

o|g

Figure 4-18. Creating the SSO intent

111



CHAPTER 4  IBM WATSON CHATBOTS

Now you have all the intents listed, as shown in Figure 4-19.

Norispaces Q8o
Intents  Entiti
Add intent -
[ toseefa) v Desctigtion
[0 #capsbilibes Capabilitias for FAQ Bat
Migration

Figure 4-19. All intents listed

The Dialog Flow for the App

In this section, you will create the dialogs for the FAQBot. Click the Dialog
tab and then click the Create button, as shown in Figure 4-20.

= IEM Watson Assistant
Viockanaces | FAQBot / Busid

atgies  Dialo  Conten: Catalog

Mo dialog yet

Adialog uses intents, entities, and context from your application to defire & resconse to each user's input. Creating a dialog
dofines how your virtus! assk nd £ What Your USErs are siing.

Figure 4-20. The dialog creation space. Here we will be creating the
dialog flow for the bot created we need click on create.
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On the next screen, click Welcome so that we can start the

conversation with a greeting over here, as shown in Figure 4-21.

IBM Watson Assistant

Workspaces / FAQBot / Build

Intents Entities Dialog Content Catalog

Add node Add folder

) FAQBot

Welcome

welcome

ooo

1 Response [ O Context set [/ Does not retun

Anything else

anything_als

-1-1.

1 Response [ 0 Context set [ Does not return

Figure 4-21. The dialog workflow

Making Sense of the Flow

Now that you've created various dialogs with creation of dialogs we
are linking the flow of the bot to work efficiently, you're ready to create
interactions in this section by linking up the entire flow. You'll start by
adding an intention for what you want to do.

XXXXXXXXXXXXXXX, as shown in Figure 4-22.

113



CHAPTER 4  IBM WATSON CHATBOTS

2]
an
X
Figure 4-22. Creating a new node we want to touch on every
information to be touched upon and also the flow to be perfect.
Next, add other intentions for the Migration intent, as shown in
Figure 4-23.
Assistant 0
==» -—=» a x

#Cagabiines

Arathieg v

Figure 4-23. Adding a new node for the Migration intent

Add an intention for the User intent, as shown in Figure 4-24.
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(o~
Q x
Figure 4-24. Adding new intent User
Now add a single sign-on, as shown in Figure 4-25.
o
o-
—» e ez <

SCapanitias

Figure 4-25. Adding nodes for SSO

Trying the Bot

In this last section for our first bot, you will see how to interact with the bot.
Click the Try It button at the top right to access a Try It Out link, shown in
Figure 4-26. Let’s try out the bot now.
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Q Try it out Clear Manage Context {1 ><

| Ididn't understand. You can try rephrasing.

how do I login

| Can you reword your statement? I'm not
understanding.

what are the capabilities

| A user is anyone with access to the IBM Business
Process Manager on Cloud service—concurrent or
authorized users. This includes authors or designers,
testers, administrators and end users. Users in your
account are tracked on the Admin tab of the portal.

on premises

| Yes. IBM® Business Process Manager on Cloud has the

full capabilities of IBM Business Process Manager on
premises that are compatible with: IBM Business
Process Manager Express, IBM Business Process
Manager Standard and IBM Business Process Manager
Advanced. The process assets are portable.

Figure 4-26. Trying the bot. Here we are just testing the bot how it
works and the flow logic is perfect or not.
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In the following section, you will create another bot. This one will help
the user order coffee.

Creating a Coffee Bot

In this section, you will create a CoffeeBot with Watson Assistant. This bot
will help the user order a cup of coffee. First you will create a workspace;
then you will create new intents and add entities. Next, you will add
dialogs. Finally, you'll create a nested structure for the intents.

Creating a Workspace

To get started, you will create a new workspace. The workspace is created
from watson assistant window and for the new bot creation this step is
taken, as shown in Figure 4-27.

Create a new workspace

Workspaces enable you to maintain separate intents,
user examples, entities, and dialogs for each use or
application.

You are using 1 of available workspaces in this instance.

Figure 4-27. Creating a new workspace for the coffee bot
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On the screen that opens, name the chatbot CoffeeBot, as shown in
Figure 4-28. Then click the Create button.

Create a workspace

Waorkspaces enable you to maintain separate intents, user examples, entities, and dialogs for each use or application.

Name
CofteeBot|

English (US.)  +e

Figure 4-28. Naming the workspace

Working with Intents

In this section, you will start creating intents for the usage of our bot. Click
the Intents tab and then click the Add Intent button, as shown in Figure 4-29.
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Warkspaces / CoffeeBot [ Build

Intents  Entities  Dialog  Conlen: Catalog

o

Mo intents yet.

Anintent is the goal or purpose of the user’s input, Adding examples

el your vietl it waysin
which pecple would say them.

Browse available intenis 10 get staried usang the Content Catalog

Figure 4-29. Creating the intent for the CoffeeBot

Let’s start by creating an intent named Greetings, as shown in Figure 4-30.

“

Intent name

#Greetingg

Description

Create intent

No examples yet.

Train your virtual assistant with this intent by adding unique examples of what your users would say.

Figure 4-30. Naming the intent Greetings
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There are different ways that the bot can greet a user. You'll use this
screen to choose from the options, as shown in Figure 4-31.

&« C | & Secure | https://watson-assistant.ng.bluemix.net/eu-gb/723d86b3-b245-4dee-aafb-84e1fdc6S55aS / workspaces/ed50112e-:

= < | #Greetings

Intent name

#Greetings

Description

Add user examples

I

User examples (4) v

Hello

[ O gLIg M

0

Figure 4-31. Adding user examples
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Next, you'll add an intent named BuyCoffee, as shown in Figure 4-32.

<._

Intent name

#BuyCoffee]

Description

Create intent

No examples yet.

Train your virtual assistant with this intent by adding unique examples of what your users would say.

Figure 4-32. Creating a new intent named BuyCoffee

Add some examples for it, as shown in Figure 4-33.
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= ¢ #BuyCoffee

Intent name

#BuyCoffee
Description

Add user examples

User examples (5) v

Can you sell me a Coffee
Get me a Coffee

1 need a Coffee

I would like to buy a coffee

L8 1 §CIN O ECIY

Order a Coffee

Figure 4-33. Adding user examples

Create another intent and name it Suggestion, as shown in Figure 4-34.

€

Intent name

#Suggestion|
Description

Create intent

No examples yet.

Train your virtual assistant with this intent by adding unique examples of what your users would say.

Figure 4-34. Creating a new intent named Suggestion
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Add some examples to this new intent, as shown in Figure 4-35.

= € #Suggestion

Intent name

#Suggestion

Description

Add user examples

User examples (7) v

Can you suggest me
Help me pick one please
Suggestions please
What are my options
What can i order here

What do you sell

IR O] GCIe OO pCin OO giie O

What options do i have

Figure 4-35. Adding user examples for Suggestion
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Next, add another intent named Yes, as shown in Figure 4-36. As you
did previously for the other intents, add user examples.

& #Yes

Intent name

#Yes

Description

Add user examples

j User examples (4) v
For Sure

I want it

I want to order

| Ofcourse

Figure 4-36. Adding user examples for the Yes intent
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ThankYou will be the next intent, as shown in Figure 4-37. Name this
intent and add examples.

<& #ThankYou

Intent name

#ThankYou

Description

Add user examples
I

User examples (4) v

It is so so sweet of you
Thanks

Thanks a lot

Thanks a ton

O] RIS 7 EL 1Y [

Figure 4-37. ThankYou intent and user examples
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The next intent will be Cancel, as shown in Figure 4-38. Follow the
same process to name it and add examples.

< #Cancel

Intent name
#Cancel

Description

Add user examples

User examples (5) v

Can I request you to Cancel the order

Can I revert my order

Cancel it

Cancel the order

LIl 3 BEIN CJ B )

Please cancel the order

Figure 4-38. Adding the Cancel intent

Working with Entities

In this section, you will working with entities to get the bot more
structured. Click the Entities tab and then My Entities to access the screen
shown in Figure 4-39. Click the Add Entity button.
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18M Watsan Assistant

Workspaces / ColfeeBot / Build

Intents  Emtities  Dialog  Content Catalog

Myentliles  System entlties

Figure 4-39. Adding entities

CHAPTER 4  IBM WATSON CHATBOTS

o

Mo entities yet.

An entity is a portion of the user's input that you can use to provide a
different response to a particular intent. Adding values and synonyms
o entities helps your virtual assistan leam and understand
important details that your users mention.

On the screen that opens, name the entity by typing CoffeeSize, as
shown in Figure 4-40. Then click the Create Entity button.

= &«

Entiry reme

@cCoffeesize]
G

Mo values yat,

e you've e yous entity, begin by sdding values, synoemyms, and patterns to entilies 1o help your virtual assi bearn and unch

details that yous users mention.

Figure 4-40. Naming the entity CoffeSize

On the next screen, choose values for CoffeeSize, as shown in Figure 4-41.
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& | @CoffeeSize

Entity name

@CoffeeSize

Value name Synonyms

Ent Synonyms ~ [+]

[7] Entityvalues(3) » Type

| Large Synonyms Big

: Medium Synonyms Regular, Not too big

: small Synonyms Low Price, Cheap, Cheapest, Smallest, Tiny

Figure 4-41. Adding values for the CoffeeSize entity

Now add an entity named here we select the different sizes that are
available for CoffeeOptions, as shown in Figure 4-42.

<« | @CoffeeOptions

Entity name
@CoffeeOptions

Value name Symonyms

| Synonyms [+

[T]  Entity values (4) v Type

B Black Synonyms standard black, roasted black, dark black
[J Cappucino Synonyms. capuchino, cappuchine, capucino

[[] mocha Synanyms mocha, cafe moccha, moce, cafe macha
[0 VanillaLane Synonyms Latte, Vanilla, Vanilla Latte

Figure 4-42. Adding synonyms for CoffeeOptions
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Working with Dialogs

In this section, you will work with dialogs that will create a flow for
seamless interactions between the bot and the user.

From the XXXX screen, do XXXXX to add a new dialog, as shown in
Figure 4-43.

IEM Watson Assistant
Workspaces [/ CaflesBeot f Build

Intents  Erfities  Dialog  Content Catalog

Mo dialog yet

A dialog uses Intents, entizies, and context from your application to define a respanse to each user's Input. Creating a clalog
defines how your virtual assistant will respond 10 whit your ugers are saing.

Figure 4-43. Adding a new dialog

After creating the dialog, the workspace looks like Figure 4-44.
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IBM Watson Assistant

Workspaces / CoffeeBot [ Build

Intents Entities Dialog

C;J CoffeeBot

Welcome

welcome

Anything else
anything_else

Content Catalog

Add folder

(- 1.1.]

1 Response | O Context set [ Does not return

L-1:1-]

1 Response [ 0 Context set [ Does not return

Figure 4-44. Adding the dialog flow for the bot

You will have to add additional dialogs for the bot so that you can bring

the things together. In this place itself we add different logic so that the bot

works properly You've already created intents as well as entities for ordering

coffee, so now you can use them to create the workflow.

Let’s first add a node where we are requesting for buying a coffee, as

shown in Figure 4-45.
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Workspaces / CoffeeBot / Build

Intents Entities Dialog Content Catalog

Add child node Add folder

Q CoffeeBot

Welcome
welcome -]
— o
o
1 Response [ 0 Context set / Does not return
#BuyCoffee
-]
— o
o
1 Response [ 0 Context set [ Does not return
Anything else
anything_else o
— o
o

1 Response | 0 Context set / Does not return

Figure 4-45. Adding a new node for BuyCoffee
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The content and response for the bot is shown in Figure 4-46.

Name this node... @cCustomize M
If bot recognizes:
#BuyCoffee ®
Then respond with: g
o
1. Iwill do that for you!!Thanks a ton. ©)]

|Add a variation to this response

And finally

Wait for user input  «

Figure 4-46. Adding a response for BuyCoffee

Next, add a new Suggestion node for the CoffeeBot, as shown
in Figure 4-47. In this node, you will create child nodes to indicate
preferences for different coffee types.
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Then resgond with:
i 1, Which type of Colle wosld you Fhett

I a vasiation to this resoonss

Figure 4-47. Adding a new Suggestion node

Nested Intents

This section covers how to use nested intents so that you can match up the
flow that is how the bot will work accordingly as we have meant it to be for
the bot.

To the right of each node name, you can see three vertical dots,

as shown in Figure 4-48. These dots are used to create a nested child
workflow. XXXXXXXXXXX
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#Suggestion

000 |

1 Response [ O Context set /[ Does not reti

> Add childnode """

Anything else N

anything_else

Add node above
) ) \3/ Add node below
1 Response [ O Context set [ Does not rett
Add folder
Move
Duplicate

Gy Jump to

Delete

Figure 4-48. Adding a new child node

You can now see the child node you've created for the coffee options,
as shown in Figure 4-49.

tessnte  Erdites Ok Conters Catalng

Q  Hamethis node..
€ Coffeebot
Wicome
*Buyloties
Fo——
BCotiealpuont =)

ARt use NP N

Figure 4-49. Adding nested intent

, as shown in Figure 4-50.
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#Suggestion
1 Response [ O Context set [ Does not return
@CoffeeOptions

1 Response / O Context set [ Return allowed

@CoffeeSize:small
°
o
)
1Response [ O Context set
@CoffeeSize:Medium
o
o
o
1 Response [ O Context set
@CoffeeSize:Large
o
o
°
1 Response [ O Context set

Figure 4-50. Nested intent conveys what we are doing for purchasing
or ordering coffee with all the options for small, medium, and large

Now the next node will be for canceling the order. XXXXXXXXXXX, as
shown in Figure 4-51.

e s D
Enitice  Dialo  Costent Cata
T I D Q| remevisnds. Sommtn X
&) Coltentot
secal

SBwyCatos

Bewtlingels

Figure 4-51. Canceling the status of the order is done here through
the conversation with the dialogs order
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You will have options for Yes and No, so further nesting the process is
required. When you add up all the nodes, you get the categorized structure
shown in Figure 4-52!

Workspaces [ CoffeeBot [ Build
Intents Entities Dialog Content Catalog
Add node Add child node Add folder
) CoffeeBot
Welcome
welcome o
— o
o
1 Response | O Context set [ Does not return
#BuyCoffee
o
— o
o
1 Response [ O Context set / Does not return
#Suggestion
-]
— o
o
1 Response / O Context set / Does not return
#Cancel
o
— o
o
1 Response / O Context set [ Jump to
#ThankYou
I\__ g
°
1 Response [ O Context set [ Does not return
Anything else
anything_else -]
- o
o
1 Response [ O Context set / Does not return

Figure 4-52. The complete workflow for the CoffeeBot
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Conclusion

In this chapter, you learned how to get started with the IBM Cloud; note
that IBM offers a free one-month trial of this service.

This chapter also introduced IBM Watson. You learned how to create
two chatbots with Watson Assistant.

In the last chapter, your journey to learn about chatbots will continue.
You will create TensorFlow chatbots and learn about their uses.
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Chatbot with
TensorFlow

In this chapter, you will create chatbots by using TensorFlow. You'll start by
learning some TensorFlow basics.

You'll work on open source models. Then you'll then move on to
different approaches for creating the chatbots. You'll set up a TensorFlow
GPU with access to NVDIA CUDA. You'll closely examine CUDA and then
create the chatbots.

TensorFlow Basics

TensorFlow is a data science framework primarily meant for dataflow-based
work. It uses Tensors and their approach to nodes in an effective way so that
we can easily implement it in machine learning as well as deep learning, a
Tensor is a generalized matrix that might be 1d, 2d or of higher order.

This section presents the basics of Tensors and of setting up the proper
working environment. Later in this chapter, you will construct a neural
network from scratch in TensorFlow and then use the TensorBoard feature
to see how a TensorFlow graph works.
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Setting Up the Working Environment

This section provides an overview of the way the Anaconda distribution for
Python is set up with the GPU version.

You will work on activating the Anaconda environment and start your
TensorFlow basics from there.

You'll use an Anaconda distribution for Python and then install
TensorFlow with it. You'll be working with the GPU version. First you
activate the Anaconda environment, as shown in Figure 5-1.

B 2naconda Prompt = (=] x

(C:\Program Files\Anaconda3) C:\Users\abhis>activate tensorflow-gpu

(tensorflow-gpu) C:\Usersiabhissg

Figure 5-1. Activating the TensorFlow environment

You'll use Intel-optimized Python for writing the code in Python. The

mode is shown in Figure 5-2.

B Anaconda Prompt - python - O x

(C:\Progran Files\Anaconda3) C:\Users\abhis>activate tensorflow-gpu
![tensor! low-gpu) C:\Users\abhis>python

Python 3.5.2 |Intel Corporation| (default, Feb 5 2017, 02:57:81) [MSC v.1900 64 bit (AMD64)) on win32
|rype “help”, “copyright™, "credits”™ or “license™ for more information.

[Intel(R) Distribution for Python is brought to you by Intel Corporation.

Please check out: https://software.intel.com/en-us/python-distribution

P>

Figure 5-2. Intel-optimized Python
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Now let’s check our version of TensorFlow, as shown in Figure 5-3.

B Araconda Prempt - python - o x

C:\Program Files\Anaconda3) C:\Users\abhis>activate tensorflow-gpu

tensorflow-gpu) C:\Users\abhis>python

ython 3.5.2 |Intel Corporation| (default, Feb 5 2817, 82:57:01) [MSC v.1988 64 bit (AMDS4)] on win32
ype "help®, “copyright”, "credits” or "license” for more information.

ntel(R) Distribution for Python is brought to you by Intel Corporation.

lease check out: https://software.intel.com/en-us/python-distribution

»>» import tensorflow as tf

»» print(tf.__version__)

L.1.9

>

Figure 5-3. Checking the version of TensorFlow
To check the version, first you import TensorFlow:

>>> import tensorflow as tf
>>> print(tf. version )
1.1.0

Let’s just break the word tensor it means n-dimensional array.

You will create the most basic thing in TensorFlow that is constant.
You will create a variable named hello. The work is shown here and in
Figure 5-4:

>>> import tensorflow as tf

>>> hello = tf.constant("Hello")

>>> Intel = tf.constant("Intel")

>>> type(Intel)

<class 'tensorflow.python.framework.ops.Tensor'>
>>> print(Intel)

Tensor("Const_1:0", shape=(), dtype=string)
>>> with tf.Session() as sess:

e result=sess.run(hello+Intel)

Now we print the result.

>>> print(result)

b'Hello Intel '

>>>
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Figure 5-4. Working with TensorFlow

Now let’s add two numbers in TensorFlow. First, you declare two
variables:

>>> a =tf.constant(50)
>>> b =tf.constant(70)

You check the type of one of the variables:

>>> type(a)
<class 'tensorflow.python.framework.ops.Tensor'>

Here, you can see that the object is of type Tensor.
To add two variables, you have to create a session:

>>> with tf.Session() as sess:
result = sess.run(a+b)

To see the result, just type result:

>>> result
120
>>>
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Creating a Neural Network

In this section, you will create a neural network that performs a simple linear

fit to some 2D data. You will work with TensorFlow to create a graph. You'll

initiate the session, feed the data into TensorFlow, and get the output.
Figure 5-5 shows the flow of work in TensorFlow.

-

i

Figure 5-5. Flow of TensorFlow
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Figure 5-6 shows the structure of the neural network that you'll create.

e

)

oW

Figure 5-6. Constructing a neural network

You use the following linear equation to implement the neural network:
WX +b =12

You will add in a cost function to train the network to optimize the
parameters.
First, import NumPy and TensorFlow:

(C:\Program Files\Anaconda3) C:\Users\abhis>activate
tensorflow-gpu

(tensorflow-gpu) C:\Users\abhis>python

Python 3.5.2 |Intel Corporation| (default, Feb 5 2017,
02:57:01) [MSC v.1900 64 bit (AMD64)] on win32

Type "help", "copyright", "credits" or "license" for more
information.

Intel(R) Distribution for Python is brought to you by Intel
Corporation.

Please check out: https://software.intel.com/en-us/python-
distribution

>>> import numpy as np

>>> import tensorflow as tf

>>>
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You need to set random seed values for our process:

>>> np.random.seed(101)
>>> tf.set random seed(101)

Add some random data:
Using rand a =np.random.uniform(0,100(5,5))

You add random data points going from 0 to 100 and then ask
operations logic to be in the shape of (5,5). You do the same for b:

>>> rand_a =np.random.uniform(0,100,(5,5))
>>> rand_a
array([[ 51.63986277, 57.06675869, 2.84742265, 17.15216562,
68.52769817],
[ 83.38968626, 30.69662197, 89.36130797, 72.15438618,
18.99389542],
[ 55.42275911, 35.2131954 , 18.18924027, 78.56017619,
96.54832224],
[ 23.23536618, 8.35614337, 60.35484223, 72.89927573,
27.62388285],
[ 68.53063288, 51.78674742, 4.84845374, 13.78692376,
18.69674261]])
>>> rand_b
array([[ 99.43179012],
[ 52.06653967],
[ 57.87895355],
[ 73.48190583],
[ 54.19617722]])
Create placeholders for these uniform objects:

>>> a
>»> b

tf.placeholder(tf.float32)
tf.placeholder(tf.float32)
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You use TensorFlow because it understands normal Python operations:

>>> add op =a +b
>>>mul_ op=a*b

Now you'll create sessions that use graphs to feed dictionaries to get
results. First declare the session and then get the results of the add operation.
Pass in the operation and the feed dictionary. For the placeholder objects,
you need to feed data; you will do that by using the feed dictionary.

Pass data to the keys A and B:

add_result = sess.run(add op,feed dict={a:10,b:20})

>>> with tf.Session() as sess:
add result = sess.run(add op,feed dict={a:10,b:20})
print(add result)

As you have created random result, you will pass it to the feed dictionary:

>>> with tf.Session() as sess:
add_result = sess.run(add op,feed_
dict={a:rand_a,b:rand b})

Print the value of add_result:

>>> print(add_result)

[[ 151.07165527 156.49855042 102.27921295 116.58396149 167.95948792]
[ 135.45622253  82.76316071 141.42784119 124.22093201  71.06043243]
[ 113.30171204 93.09214783  76.06819153 136.43911743 154.42727661]
[ 96.7172699  81.83804321 133.83674622 146.38117981 101.10578918]
[ 122.72680664 105.98292542  59.04463196 67.98310089  72.89292145]]

Create a matrix for multiplication:

>>> with tf.Session() as sess:
mul result = sess.run(mul op,feed dict={a:10,b:20})
print(mul result)

200
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Use the following random values:

>>> with tf.Session() as sess:
mul result = sess.run(mul op,
feed dict={a:rand a,b:rand b})
>>> print(mul_result)

[[ 5134.64404297 5674.25 283.12432861 1705.47070312
6813.83154297]
[ 4341.8125 1598.26696777 4652.73388672 3756.8293457

988.9463501 |

[ 3207.8112793  2038.10290527 1052.77416992 4546.98046875
5588.11572266]

[ 1707.37902832  614.02526855 4434.98876953 5356.77734375
2029.85546875]

[ 3714.09838867 2806.64379883  262.76763916  747.19854736
1013.29199219] ]

Create a neural network from result we obtained. Let’s add some
features to the data:

>>> n_features =10
Declare the number of layers of neurons. In this case, you have three:
>>> n_dense_neurons = 3

Let’s create a placeholder for x and add the data type, which is float.
Then you have to find the shape. First, you consider it None because it
depends on the batch of data you are feeding to the neural network.
Columns will be the number of features.

>>> x = tf.placeholder(tf.float32, (None,n features))
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Now you have the other variables. W is the weight variable, and you
initialize this with some sort of randomness; then you have the shape of it be
based on the number of features with the number of neurons in the layer:

>>> W = tf.Variable(tf.random normal([n_features,n_dense neurons]))

Declare the bias.

You declare the variables and can have it as ones or zeros we are using
the function within TensorFlow. Keep in mind that W will be multiplied by
X, s0 you need to maintain the dimension of column with dimension of

rows for matrix multiplication:

>>> b = tf.Variable(tf.ones([n_dense_neurons])

>>>
Create an operation and activation function:
>>> xW = tf.matmul(x,W)
Create the output z:
>>> z = tf.add(xW,b)
Create the activation function:
>>> a = tf.sigmoid(z)
To complete the graph or the flow, run them in a simple session:

>>> init = tf.global variables initializer()

148



CHAPTER5 CHATBOT WITH TENSORFLOW
Finally, pass in a feed dictionary to create a session:

>>> with tf.Session() as sess:
sess.run(init)
layer out = sess.run(a,feed dict={x:np.random.
random([1,n features])})

>>> print(layer out)

[[ 0.19592889 0.84230143 0.36188066] ]

You have now created a neural network and printed the final output
layer.

Working with the Activation Function

You will now start working with the activation function and implement it
in TensorFlow to view any layer you want. You get accordingly the Intel-
optimized Python mode. You need to enable the environment again, as
shown in Figure 5-7.

{C:\Program Files\Anacondal) C:\Users\abhissactivate tensorflow-gpu

{tensorflow-gpu) C:\Users\abhis>python

Python 3.5.2 |Intel Corporation| (default, Feb 5 2017, @2:57:@1) [MSC v.1900 64 bit (AMD64)] on win32
Type "help”, "copyright”, "credits” or "license” for more information.

Intel(R) Distribution for Python is brought to you by Intel Corporation.

Please check out: https://software.intel.com/en-us/python-distribution

»3p

Figure 5-7. Enabling the environment again
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Now you import to get inside TensorFlow:
>>> import TensorFlow as tf

Next you implement the layer function.

For the layer, you should have inputs; this is the information being
processed from the last layer. Using in_size determines the size of the
input; this also describes the number of hidden neurons for the last layer.
Using out_layer shows the number of neurons for this layer. Then you
declare the activation function, which is None—that is, you are using a
linear activation function.

You have to define weight that is based on input and output size.

You will have to use random normal to generate the weights. You will
then pass the input and the output size. Initially, you use randomized
values because it improves the neural network.

You declare one-dimensional biases. You will initialize biases as zeros
and initialize all variables as 0.1. The dimension of it is 1 row and out_size
the no of columns. Because you want to add the weights to the bias, the
shape should be the same, so you use out_size.

For the operation or the compute process, you use matrix multiplication:

def add layer(inputs, in size, out size,
activation_function=None):
Weights = tf.Variable(tf.random normal([in size, out size]))
biases = tf.Variable(tf.zeros([1, out size]) + 0.1)
Wx_plus b = tf.matmul(inputs, Weights) + biases
if activation_function is None:
outputs = Wx_plus b
else:
outputs = activation function(Wx _plus b)
print(outputs)
return outputs
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In the next section, you will review an important feature of TensorFlow
known as TensorBoard, which is useful for viewing the graph as well as
debugging.

TensorBoard

Let’s talk about TensorBoard. TensorBoard is a data visualization tool
that is packaged within TensorFlow. When you are dealing with creating
a network in TensorFlow, it's composed of operations and tensors. When
you feed data into the neural network, the data flows in through tensors
performing operations, and finally getting an output.

TensorBoard was created to know the flow of tensors in a model.
It helps in debugging and optimization. Let’s create some graphs and
then show them in TensorBoard. The basic operations are addition and
multiplication.

Figure 5-8 shows how a session works in TensorFlow.
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v

v

v

/. |

e L

Figure 5-8. Creating a session with TensorFlow

Import TensorFlow as follows:
Import tensorflow as tf

We are showcasing an addition operation and showing the result in the
tensorboard.
Then declare placeholder variables:

>
1}

tf.placeholder(tf.float32, name="X")
tf.placeholder(tf.float32, name="Y")

<
1
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Next, you need to declare the operations that you need to perform:
addition = tf.add(X, Y, name="addition")

In the next step, you have to declare session. You want to perform
operations, and you need to perform the operations inside a session. You
have to initialize the variables by using init. Then we have to run the sess
within init:

sess = tf.Session()

# tf.initialize_all variables() no long valid from

# 2017-03-02 if using tensorflow >= 0.12

if int((tf. version ).split('.')[1]) < 12 and int((tf. _

version ).split('.")[0]) < 1:
init = tf.initialize all variables()

else:
init

tf.global variables initializer()
sess.run(init)

When you run the session using a feed dictionary, you initialize the
values of the variables:

result = sess.run(addition, feed dict ={X: [5,2,1], Y: [10,6,1]})

Finally, using the summary writer, you get the debugging logs for the
graph:

if int((tf. version ).split('.')[1]) < 12 and int((tf. _
version ).split('.')[0]) < 1: # tensorflow version < 0.12
writer = tf.train.SummaryWriter('logs/nono’, sess.graph)
else: # tensorflow version >= 0.12
writer = tf.summary.FileWriter("logs/nono", sess.graph)
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The entire code base in Python looks like this in a single oriented flow:

import tensorflow as tf
X = tf.placeholder(tf.float32, name="X")
Y = tf.placeholder(tf.float32, name="Y")

addition = tf.add(X, Y, name="addition")

sess = tf.Session()
# tf.initialize all variables() no long valid from
# 2017-03-02 if using tensorflow >= 0.12
if int((tf. version ).split('.')[1]) < 12 and int((tf. _
version_ ).split('.")[0]) < 1:
init = tf.initialize all variables()
else:

init = tf.global variables initializer()

sess.run(init)

if int((tf. version ).split('.')[1]) < 12 and int((tf. _
version ).split('.')[0]) < 1: # tensorflow version < 0.12
writer = tf.train.SummaryWriter('logs/nono’, sess.graph)
else: # tensorflow version >= 0.12
writer = tf.summary.FileWriter("logs/nono", sess.graph)

Let’s now visualize the graph generated. Go to the Anaconda prompt.
Activate the environment and go to the folder to run the Python file. In
Figure 5-9, you are enabling the Intel-optimized Python mode again.

W Anaconds Prompt - python - 0

Figure 5-9. Enabling Python mode
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Now you need to run the Python file. Use the following command to
get the output shown in Figure 5-10:

(tensorflow-gpu) C:\Users\abhis\Desktop>python abb2.py

Figure 5-10. Running the code

Now open TensorBoard:

(tensorflow-gpu) C:\Users\abhis\Desktop>tensorboard
--logdir=1logs/nono

WARNING:tensorflow:Found more than one graph event per run, or
there was a metagraph containing a graph def, as well as one or
more graph events. Overwriting the graph with the newest event.
Starting TensorBoard b'47' at http://0.0.0.0:6006

(Press CTRL+C to quit)

Now let’s open the browser for TensorBoard access.
The following link needs to be opened:

http://localhost:6006/

Figure 5-11 shows the addition operation in TensorBoard.
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<« C | @ lecathestilns
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Figure 5-11. TensorBoard output

For multiplication, the same process is followed and the code base is
shared here:

import tensorflow as tf
X = tf.placeholder(tf.float32, name="X")
Y = tf.placeholder(tf.float32, name="Y")

multiplication = tf.multiply(X, Y, name="multiplication")

sess = tf.Session()

# tf.initialize all variables() no long valid from

# 2017-03-02 if using tensorflow >= 0.12

if int((tf. version_ ).split('.')[1]) < 12 and int((tf. _

version_).split('.")[0]) < 1:
init = tf.initialize all variables()

else:
init

tf.global variables initializer()

156



CHAPTER5 CHATBOT WITH TENSORFLOW

sess.run(init)
result = sess.run(multiplication, feed dict ={X: [5,2,1], V:

[10,6,1]})

if int((tf. version ).split('.')[1]) < 12 and int((tf. _
version ).split('.")[0]) < 1: # tensorflow version < 0.12
writer = tf.train.SummaryWriter('logs/nol', sess.graph)
else: # tensorflow version >= 0.12
writer = tf.summary.FileWriter("logs/nol1", sess.graph)

Figure 5-12 shows the multiplication graph.

TensorBiosnd BSMAEI  MASDE DO GWAO DOTRERUTON] DM (aEORSS O a o

Figure 5-12. Multiplication analysis in TensorBoard

Let’s work with a more complex tutorial to see how the TensorBoard
visualization works. You will be using activation function definition shown
previously.

Declare placeholders:

tf.placeholder(tf.float32, [None, 1], name='x_input')
tf.placeholder(tf.float32, [None, 1], name='y input')

XS
ys

Add a hidden layer with the relu activation function:

11 = add layer(xs, 1, 10, activation function=tf.nn.relu)
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Add the output layer:

prediction = add layer(l1, 10, 1, activation_function=None)
Calculate the error:

with tf.name_scope('loss"'):
loss = tf.reduce mean(tf.reduce sum(tf.square(ys - prediction),
reduction _indices=[1]))

Next you need to train the network. You will be using the gradient

descent optimizer:

train step = tf.train.GradientDescentOptimizer(0.1).minimize(loss)

Versions of TensorFlow

The current versions of TensorFlow that are available are as follows:

e 118
o r1l.7
e r1l6
e 115
e r1l4
o 113
e 112
o r1l.1

The various versions of TensorFlow are available at the TensorFlow
branch, waw.tensorflow.org/versions/
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Keras Overview

This section introduces a front-end wrapper to a deep learning framework
known as Keras. Then we will work along with how we implement Keras
using a Jupyter Notebook and creating chatbots with it.

Keras is front-end wrapper that can be used with lots of deep learning
frameworks at the back end.

Keras has already been built up neural network function that you can
use to get the neural networks easily and fast. It maintains the following:

e Modularity

e Minimalism

o Extensibility

o Python nativeness

As a basic starting point for Keras, you will run a “Hello World”
example. With respect to machine learning and deep learning, a Hello
World example is different.

In this example, you will use the iris dataset. You need to check that
the following libraries are installed:

e seaborn
e numpy
e sklearn
o keras

e tensorflow

TensorFlow will be the background for the Keras wrapper.
You will sync a GitHub project:

https://github.com/fastforwardlabs/keras-hello-world
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The important files will be downloaded via a reqirements.txt file.
Let’s open an Anaconda prompt and get inside the Tensorflow-gpu

environment:
(C:\Users\abhis\Anaconda3) C:\Users\abhis>activate tensorflow-gpu

Now you will clone the project files, which will copy the essential files
into the folder and create a local copy in the machine:

(tensorflow-gpu) F:\>git clone https://github.com/
fastforwardlabs/keras-hello-world.git
Cloning into 'keras-hello-world'...
remote: Counting objects: 94, done.
remote: Total 94 (delta 0), reused 0 (delta 0), pack-reused 94
Unpacking objects: 100% (94/94), done.

Now you install the necessary files by using the following code:
(tensorflow-gpu) F:\keras-hello-world>pip install requirements

You'll launch the Jupyter Notebook. But first let’s import the libraries,
as shown in Figure 5-13.

import seaborn as sns
import numpy as np

from sklearn.model_selection import train_test_split
from sklearn.linear_model import LogisticRegression(v

from keras.sodels import Sequential
from keras.layers.core import Dense, Activation
from keras.utils import np_utils

c:\users\abhis\.conda\envs\tensorflow-gou\l1b\site-packages \hSpy\__inlt_ .py:38: FutureWarning: Conversion of the second argume
nt of issubdtype from “float” to ‘np.floating’ is deprecated. In future, it will be treated as “np.floatfd == np.dtype(float).t

yoe .
from ._conv import register_converters as _register_converters
Using Tensorf low backens

Figure 5-13. Importing libraries
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The program starts using TensorFlow back end.
The iris dataset is indeed useful for machine learning, and you
load it first:

iris = sns.load dataset("iris"
iris.head()

Figure 5-14 shows how the iris dataset is loaded.

In [4]: irfs = sns.load_dataser("iris")
iris.head()
outfa]:
sepal_length sepal_widih petal_length petal_widih species

L] 5.1 s 14 02 selosa
1 49 30 14 02 selosa
2 47 32 13 02 selosa
3 456 31 15 02 selcsa
4 50 36 14 02 selosa

Figure 5-14. Using iris dataset

Now you visualize the dataset:
sns.pairplot(iris, hue="species');

In Figure 5-15, you are plotting the species.
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In [S]: sns.pairplot(iris, hue="species’);
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Figure 5-15. Plotting the species

Now you split the data into training and testing datasets.
First pull the raw dataframe:

iris.values[:, :4]
iris.values[:, 4]

Then split the data:

train X, test X, train y, test y = train test split(X, vy,
train size=0.5, test size=0.5, random state=0)

Now you train by using a Scikit classifier, as shown in Figure 5-16.
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In [9]: Jir = LogisticRegressionCv()
Ir.fit(train_X, train_y)

Out[9]: LogisticRegressionCv(Cs=18, class_weight=None, cveNone, dual=False,
fit_intercept=True, intercept_scaling=1.@, max_iter=180,
nulti_classe'ovr’, n_jobss1, penalty="12', random_statesNons,
refits=True, scoring=None, solver='lbfgs', tol=8.8081, verbose=8)

Figure 5-16. Using logistic regression

Now you check the classifier accuracy:

print("Accuracy = {:.2f}".format(lr.score(test X, test y)))
Now we can measure the fraction of of the test set the trained classifer Classifies correctly (1L.e., accuracy)

In [1@]: print(“Accuracy = {:.2f}".format(lr.score(test_X, test_y)))

Accuracy = 0.83

Getting Started with a Keras Chatbot

In this section, you will create a chatbot with Keras. Download the repo
and perform the following steps:

1. Create a data folder in your project directory, and
download the Cornell Movie-Dialogs Corpus from
the following site:

www.cs.cornell.edu/~cristian/Cornell Movie-

Dialogs Corpus.html

2. Unzip the file and update config.py file<br>.
Change DATA PATH to indicate the location where
you store your data.

3. python3 data.py<br>s will do all the preprocessing
for the Cornell dataset. Download Keras by using
the following, as shown in Figure 5-17:

Pip install keras
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(1dpFull) F:\keras\examples>pip install keras
Collecting keras

Downloading https://files. honhosted . org/packages/ba/65/edaf f 76268696ecB626a6654b1e 7 IbI36F ¢ cBL 7cc6bIBd78a1bc 5 IbB5bAB /Keras-2.1.5-py2.py)-
“oor | | 13716 41383
Requirement already sstisfied: scipy>=0.14 in ¢:\users\abhis\snacondad\envs\ldpfull\11b\site-packages (from keras)

Requirement already satisfied: six»=1.9.0 in ¢:\users\abhis\anacondal\envs\idpfull\lib\site-packages (from keras)
Requirement already satisfied: nuspy>=1.9.1 in c:\users\abhis\anaconda3\envs\idpfull\lib\site-packages (from keras)
Requirement already satisfied: pyyasl in c:\users\abhis\anaconda¥\envs\1dpfull\lib\site-packages (from keras)
Installing collected packages: keras

Successfully installed keras-2.1.5

Figure 5-17. Downloading Keras

Now you prepare the training set and the testing set. In Figure 5-18 you
are accumulating data for the bot.

"idpFull) F:\»>cd F:\ManishaBot\stanford-tensorflow-tutorials\assignments\chatbot
idpFull) F:\ManishaBot\stanford-tensorflow-tutorials\assignments\chatbot>dir
Volume in drive F is abhishekcontent

Volume Serial Number is 1EA9-7207

Directory of F:\ManishaBot\stanford-tensorflow-tutorials\assignments\chatbot

.5-84-2018 €1:33 <DIR>
5-84-2018 ©1:33 <DIR> ..
.5-84-2018 01:18 11,797 chatbot.py
5-94-2018 ©1:33 <DIR> checkpoints
5-84-2018 ©1:27 1,394 config.py
8-85-2011 16:12 <DIR> cornell movie-dialogs corpus
.3-84-2018 20:14 9,916,637 cornell_movie_dialogs_corpus.zip
.5-84-2018 01:24 <DIR> data
5-84-2018 ©1:18 9,744 data.py
5-84-2018 ©1:18 6,394 model.py
.5-84-2018 01:18 10,354 output_convo.txt
5-84-20818 ©1:28 <DIR> processed
.5-84-2018 @1:18 3,873 README.md
5-84-2018 ©1:33 <DIR> __pycache__
7 File(s) 9,960,193 bytes

7 Dir(s) 68,881,727,488 bytes free

"idpFull) F:\ManishaBot\stanford-tensorflow-tutorials\assignments\chatbot>python data.py
*reparing raw data into train set and test set ...

wvie lines.txt

*reparing data to be model-ready ...

Figure 5-18. Accumulating data

4. Type the following:
python3 chatbot.py --mode [train/chat]

In Figure 5-19, we are training the data.
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(idpFull) F:\ManishaBot\stanford-tensorflow-tutorials\assignmentsichatbot>python data.py

Preparing raw data into train set and test set ...

movie lines.txt

Preparing data to be model-ready ...

(idpFull) F:\ManishaBot\stanford-tensorflow-tutorials\assignments\chatbot>python chatbot.py --mode train

Data ready!

Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation
Bucketing conversation

number 3399

number 13939
number 399

number 19999
number 23999
nusber 39999
number 43999
number 53999
number 63939
number 79999
nusber 83999
number 93999
number 189999
numsber 119999
number 129999
number 139999
number 149399
number 159999
number 169999
number 179999
nusber 189999

MNumber of samples in each bucket:

[112038, 37505, 12832, 13776, 8597, 4758)

Bucket scale:

[@.5912108323747005, 8.7891201333994702, @.8568330290333815, @.9295272972887402, 0.9748926155372389, 1.8]

Initialize new model
Create placeholders
Create inference

Figure 5-19. Training the data

If the mode is train, you train the chatbot. By default, the model will

restore the previously trained weights (if there are any) and continue

training up on that. Creating the optimizer is shown in Figure 5-20.

See tf.nn.softmax_cross_entropy_with_logits_v2.

Time: ©68.3281979568852
Create optimizer...

It might take a couple of minutes depending on how many buckets you have.
Creating opt for bucket @ took 18.41565442085266 seconds

Creating opt for bucket 1 took 23.46896118343933 seconds

Figure 5-20. Creating the optimizer
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Now let’s test the bot with the chat option, as shown in Figure 5-21.

(idpFull) F:\ManishaBot\stanford-tensorflow-tutorials\
assignments\chatbot>python chatbot.py --mode chat

(idpFull) F:\ManishaBot\stanford-tensorflow-tuterials\assignments\chatbot>python chatbot.py --mode chat
Data ready!

Initialize new model

Create placeholders

Create inference

Creating loss...

It might take a couple of minutes depending on how many buckets you have.

Figure 5-21. We are enabling the chat mode

Now the bot will use the optimizer. Figure 5-22 shows how you are
interacting with the bot.

Time: 68.36833882331848

Create optimizer...

It might take a couple of minutes depending on how many buckets you have.

Loading parameters for the Chatbot

Welcome to TensorBro. Say something. Enter to exit. Max length is 6@

> hello

[[-8.17155586 ©.4813461 -0.07266062 ... -0.18004592 0.03955929
-0.04967962]]

iijijiiiiiiiiiiiiidiig

Figure 5-22. Interacting with the chatbot
you have created a chatbot using Keras. You have seen how the interaction

happens with the chatbot. In the next section, you will work on another
chatbot application.

Introducing nmt-chatbot

This section introduces nmt-chatbot. This chatbot works in this order:
1. Use translation with input and output encoders.
2. The NMT-Bot first reads the sentence through the

encoder.
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3. A decoder processes the sentence vector.
4. The Chatbot uses LSTM approach.
5. Tokenize the input.

You will use Anaconda to create an environment, so let’s get Anaconda
first. Anaconda is an open source distribution for Python that is generally
used for managing different packages.

Let’s create an environment for Anaconda and name it Manisha.

Anaconda is available from www.anaconda.com/download/.

Figure 5-23 shows the different versions of Anaconda.

High-Performance Distribution Package Management Portal to Data Sclence

Easily install 1,000+ data science Manage packages, dependencies
y g g
packages and emvironments with conda

52 windows o s A

Anaconda 5.1 For Windows Installer

Python 3.6 version Python 2.7 version

& Download & Download

Figure 5-23. Different Anaconda versions available

After downloading Anaconda, you're ready to create the environment.
In Windows, the process for creating an environment is as follows:

conda create -n yourenvname python=x.x anaconda

You then get inside the environment and install the GPU version of
TensorFlow, as shown in Figure 5-24.
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$ conda activate manisha

To deactivate an sctive environment,
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Figure 5-24. Installing Tensorflow-gpu

Import TensorFlow to check that everything is perfect and then start
cloning the repo (a local copy of nmt-chatbot):

git clone --recursive https://github.com/daniel-kukiela/nmt-chatbot

Figure 5-25 shows cloning the repo.

Jen 16 B30, 16.21:3E) [MGC v 1008 64 Bit (ADG4) | on winll
“licemse” for more bnfarmet ion

€ \inaconde ey mark sha\ 1 {As 4t e package s

A init gy d: Fetureusraing: Comersion of the second srpument of lisdbdtyse from Flost’ te “mp. Flosting’ is depreceted. In Future

It regiiter_comerters B _regiiter_convertars

B

tps //github com/Saniel ek

Figure 5-25. Cloning the repo

168



CHAPTER5 CHATBOT WITH TENSORFLOW

Use the following command in the command windows to get inside
the local copy copied folder that is the github copy that you cloned:

cd nmt-chatbot

In Figure 5-26, you are installing the requirements.
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Figure 5-26. Installing the requirements

You also need to manage the requirements:
pip install -r requirements.txt

Now you open the set up folder:
cd setup

Then start preparing the data:
python prepare data.py

After preparing the data, you will get one level closer to the root in the
folder:

cd ..
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Now you start training:
python train.py

Figure 5-27 shows the training process.

Job id @
Loading hparams from model/hparams
Updating hparams.num_train_steps: 1842 -> 2763
Updating hparams.learning_rate: 8.8081 -> le-85
Updating hparams.epoch_step: 921 -> @
saving hparams to model/hparams

saving hparams to model/best_bleu\hparams
attention=scaled luong
attention_architecture=standard
avg_ckpts=False

batch_size=128

beam_width=28

best_bleu=8
best_bleu_dir=-model/best_bleu
check_special_token=True
colocate_gradients_with_ops=True
decay_schemes=
dev_prefix-data/tst2012.bpe

dropout=98.2

embed_prefix=None

encoder_typesbi

eos=</ 8>

epoch_step=8

forget_bias=1.8

infer_batch_size=32

init_op=uniform

init_weight=-8.1

learning_rate=le-85
length_penalty_weight=1.8
log_device_placement=False
max_gradient_norm=5.@

max_train-8

metrics=[bleu’]

num_buckets=5

num_decoder_layers=2
num_decoder_residual_layers=8
num_embeddings_partitions=8
num_encoder_layerss=2
num_encoder_residual_layers=8

num_gpus=1

num_inter_threads=@

num_intra_threads=8

num_keep_ckpts=5

num_layers=2

num_train_steps=2763
num_translations_per_input-28
num_units=512

optimizer=adam

out_dir-model/

output_attention=True
override_loaded_hparams=True
pass_hidden_state=True

random_seed=None

residual=False

sampling_temperature=9.@
share_vocab=True

S05={5>
src=from
src_embed_file=

L

Figure 5-27. Training process
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After training is finished, you will get a message. Figure 5-28 shows that
the training process is complete.

loaded infer model parameters from model/translate.chpt-2763, time 9.31s
w3

3 60 BACE TO MEW YORE JETS Fay
#3 BIOOI0D0N
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eval deve perplextty 111,67, thae 3, Tor Apr i
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lonced infier model parameters from model /translate.ckat- 2763, time §.295
¥ External evaluation, global step 2763
decoding to output madelioutput_dev_3763.
done, rum sentences 100, nus translations per input 1, time 1504, Tue Apr 17 15:82:04 2010
bleu dev: 0.8
saving hperaes to model/hparans
P External evaluation, global step 2763
decoding to output modelioutput_test 1763,
done, rum sentences 160, nus translations per input 1. tise 15183, Tue Apr 17 15:37:15 2018
bleu test: 9.8
saving hparams to model/hpar,
§ Final seep 3765 Ir 16-0 step-time 17,115 wps 8.35€ w] 130.01 g4 7.65 dev ppl 111.62, dev bleu 6.9, test pol 111.62, test bleu 8.0, Tue Apr 17 15:27:15 2018
F Done training!, time 187155, Tue Apr 17 15337:15 I81E
§ Start evaluating saved best models.
6. 4444051

wwu

¥ 4 lookup_util.cc:362] Table trying tn initialize from file data/vocsb.tpe.from i3 alresdy initialized.
_wtil.ccidsz] Tanle trying t from file from 15 al

137116, hsrc
created infer aodel with fresn parameters, tise 8.665
" 3%
e 60 BACK TO NEW YORE JETS Fanl
1 BO00000000D

-x: BN met met smm et ¢nw| dazen €curcurcurcurcur N ERESEEREE

lookup_util.cc1363] Table trying to initlalize from File datafvocab bpe.from Is already Initialized

onn-enn time 0.625
eval dev: perplexity 16808.33, time 95, 1 17 15:27:28 B018.
wval test: :m‘alomw 1860813, tine £c, Tus fpr 17 15:17:37 1818

Jookup_util.cc:362) Table trydng to initislive from File datafvocsb.bpe.from i3 alresdy initislized.
lookup_util.cc:361] Tanle trying to initialize from File data/vocab.tpe.from is already initialized

s
created infer model with fresh paraseters, tise 8.60
P Best nleu, sten @ Ir 1e-85 step time 17.11s wes . Sex Pl 130.81 gN 7.65 dev pal 16099.23, test ppl 16899.23, Tee dpr 17 15:37:38 1818

Figure 5-28. The training process is complete

Use inference.py to interact directly with the bot:
python inference.py

Figure 5-29 shows the inference models.

T

jars python, Larn, dutasets Sane) L4 deprecetsd and i1l be removed in & fotun

1119

Figure 5-29. Inference models
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End-to-End Systems

End-to-end machine learning is the best approach for chatbots as we
ingest the data through the chatbot and then score the test data. This type
of machine learning helps in taking the decisions very faster for response
that is very swift to communicate between user and the bot. One system
is trained on one dataset. The chatbot makes no assumptions of the use
cases and the dialogue and trains it on relevant data and have conversation
of the data with user. Use Feed Forward Neural Network to implement it in
Deep Learning.

Before explaining further, you need to know about recurrent neural
networks.

Recurrent Neural Network

Recurrent neural networks (RNNs) are useful in learning scenarios based
on natural language processing.

Predicting the next word in a sequence is tough. That’s why we need to
know the sequence of words prior to making a prediction.

RNNs are called recurrent because the same principle is applied to
every element (phrase or a word) in a sequence, where the output is based
upon previous computations.

To better understand RNNSs, consider this example. Say you have
a sentence of seven words. In an RNN, you'd have to break the neural
network into seven different layers, with one layer for each word.

The most common RNNs are Long short-term memory networks (LSTMs).

LSTMs

To resolve long-term dependencies in RNNs, you need LSTMs. These
networks are capable of learning long short-term dependencies in a
sequence for better predictions of the output. Figure 5-30 shows a standard
RNN with one layer.
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Figure 5-30. RNN

LSTMs contain four neural network layers in a network, as illustrated
in Figure 5-31.

Figure 5-31. LSTM with neural network layers

The key concept behind LSTMs are the cell states. Figure 5-32 shows
the usage of cells.

173



CHAPTER5 CHATBOT WITH TENSORFLOW

Ct

kt-1

4

Figure 5-32. Using the cells. The cell states formulate the way the
communication works

e

The Sigmoid layer in the LSTM outputs a value between 0 and 1. A
value of 1 means you let all information go through it. A value of 0 means
that nothing goes through it. Knowing these concepts, you can move along
to the Seq2seq model.

Seq2seq model has

i)Encoder
ii)Decoder
iii)Intermediate State

The flow is shown in Figure 5-33.
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OUTPUT

STATE

INPUT

Figure 5-33. Encoder-Decoder model

We generally use embeddings. So to recognize a sentence after that for
doing prediction we have to make a vocabulary of words that are to be fed
to the model to be read. Figure 5-34 shows the message process.

[HﬁHH&ﬁﬁ

e
e
—

S —

L
time step 1 2 3 4 5 6 7

Figure 5-34. Message output process
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Seq2seq vocabulary works in the following way:

e <PAD>: During training, you need to feed your examples
to the network in batches. The inputs in these batches
all need to be the same width for the network to do
its calculation. Our examples, however, are not of the
same length. That’s why you'll need to pad shorter
inputs to bring them to the same width of the batch.

o <EOS>: This is another necessity of batching as well,
but more on the decoder side. It allows us to tell the
decoder where a sentence ends, and it allows the
decoder to indicate the same thing in its outputs.

o <UNK>: Ifyou're training your model on real data, you'll
find you can vastly improve the resource efficiency of
your model by ignoring words that don’t show up often
enough in your vocabulary to warrant consideration.
We replace those with <UNK>.

o <GO>: This is the input to the first time-step of the
decoder to let the decoder know when to start
generating output.

Working with a Seq2seq Bot

In this section, you will see how to work with a Seq2seq bot. We will clone
or copy one of the GitHub repo locally and then run the bot accordingly.
First you need to clone the repo to get inside the folder:

https://github.com/11Sourcell/tensorflow_chatbot
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Use this command to prepare the data:
Python prepare_data.py

Then open the seq2seq. ini file and change the mode to training as.
Use this command:

python execute.py

Figure 5-35 shows the training process.

Figure 5-35. Training process

After training, go back into the seq2seq.ini file and update the
mode to testing.

When you start testing, The bot will workaround find the checkpoints
from training and start communicating, as shown here and in Figure 5-36:

>> Mode : test

2018-04-20 00:15:14.408168: I C:\tf_ jenkins\workspace\rel-
win\M\windows\PY\36\tensorflow\core\platform\cpu_feature_ guard.
cc:137] Your CPU supports instructions that this TensorFlow
binary was not compiled to use: AVX AVX2
WARNING:tensorflow:From C:\Users\abhis\Anaconda3\envs\idpFull\
lib\site-packages\tensorflow\python\ops\nn_impl.py:1310:
softmax_cross_entropy with logits (from tensorflow.python.ops.
nn_ops) is deprecated and will be removed in a future version.
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Figure 5-36. Testing the bot

Instructions for Updating

Future major versions of TensorFlow will allow gradients to flow into the
labels input on backprop by default. There are some expected changes in
the later version of Tensorflow.

See tf.nn.softmax_cross_entropy with logits va2.

Reading model parameters from working dir/seq2seq.ckpt-4200.
We are using the ckpt file created after training to see how the trained
model works

> hello
Install NVIDIA’s card on your computer along with drivers.
1. Download and install CUDA.
2. Download and “install” cuDNN.
3. Uninstall TensorFlow, and install Tensorflow GPU.
4. Update the %PATH% on the system.

5. Verify installation.

Download and Install CUDA

CUDA has different versions. You need CUDA version 8.0. I have 8.0, 9.0,
and 9.1 installed and set up identically to this guide for each version. Stick
with 8.0 for now to get that working. I set up the other versions to prepare
for the possibility of TensorFlow GPU supporting other CUDA versions.
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Here are the steps to download and install CUDA:
Go to CUDA Toolkit downloads.

1.

2.

Scroll down to Legacy Releases.
Click the version you want (CUDA Toolkit X.Y):

o For 8.0, you'll see CUDA Toolkit 8.0 GA, so

replace *<Z>* with the highest number available.

7 is the version that is available. I downloaded
CUDA Toolkit 8.0 GA2.

e For 9.0, the file is CUDA Toolkit 9.0

e For9.1, the file is CUDA Toolkit 9.1.

Select your operating system. Mine is as follows:
OS: Windows

Architecture: x86_64

Version: 10

After CUDA downloads, run the downloaded file
and install it with Express Settings. This might take a
while and flicker the screen (because of the graphics
card).

Verify that you have the following path on your system:

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v8.0
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Download and Install cuDNN

To install the Cuda Deep Neural Network library (cuDNN), you need an
NVIDIA developer account. It’s free.

Create a free NVIDIA Developer Membership here:

After you sign up, go to https://developer.nvidia.com/cudnn. Then
follow these steps:

1. Click the Download cuDNN button (ignore the
current listed version for now). Agree to the Terms.

2. Remember how above we need cuDNN v6.0 from
above? You might see this listed here, or you might
not. If you don't, just select Archived cuDNN
Releases.

3. Click the version you need as well as the system you
need.

4. Download cuDNN v6.0 (April 27, 2017) for CUDA
8.0, and then download cuDNN v6.0 Library for
Windows 10. Unzip your recent downloaded zip file,
such as:

C:\Users\teamcfe\Downloads\cudnn-8.0-windows10-x64-
v6.0.zip

5. Open cuda and you should see the following:

bin/
include/
lib/

6. Copy and paste the three folders from C: \Users\j\
Downloads\cudnn-8.0-windows10-x64-v6.0.zip\
cuda to C:\Program Files\NVIDIA GPU Computing
Toolkit\CUDA\VvS.o0.
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Note that dragging and dropping will merge the folders and not replace
them; I don't believe the same is true for Mac/Linux. If Cuda asks you to
replace anything, say No and just drag and drop each folder's contents
from cuDNN to Cuda. Cuda might as about admin privileges, in which
case, you should just say Yes.

7. Verify that you did the last step correctly. If you did,
you should be able to find this path:

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\
v8.0\1ib\x64\cudnn.1lib

Uninstall TensorFlow, Install TensorFlow GPU

You can remove TensorFlow from your system if it’s currently installed by

using this command:
pip uninstall tensorflow

You want to use TensorFlow with GPU support, and doing that is easy:
pip install tensorflow-gpu

I'm glad that was easy. :)

Update the %PATH% on the System

Update your system environment variables’ PATH to have the following:

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v8.0\bin
C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v8.0\libnvvp
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Conclusion

In this chapter, you used TensorFlow to create chatbots. You found out

that for deep learning chatbots, LSTM is the best technique. This chapter
also introduced Keras, and you built a chatbot with the Keras wrapper and
TensorFlow as the back end. Finally, you looked at some common chatbots
and reviewed a Seq2seq model approach to creating chatbots.
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Machine learning (ML) (cont.)
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Microsoft Bot Framework

Bot Builder, 27-28
dialogs (see Dialogs)
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Visual Studio IDE
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Windows 10, 27
working with code
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Pattern recognition, 2
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creating bot, 57-58
details, 59
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preparing, 61-62
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neural network, 143-149
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