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ABSTRACT

A chatbot is a piece of software that conducts a conversation with users via
auditory or textual methods. A medical chatbot facilitates the job of a
healthcare provider and helps improve their performance by interacting with
users in a human-like way. There are countless cases where intelligent medical
chatbots could help doctors or the patients. They can step in and minimize the
amount of time they spend on tasks like providing information to the doctor or
guidance to the patient. It's important to note that even though chatbots can
offer valuable facts and symptoms, they aren’t qualified to give an official
diagnosis. The main premise behind these talking or texting algorithms, is to
become the first point of contact before any human involvement is needed.
The objective of the current thesis is the implementation, integration and
training of a medical chatbot about Chronic Inflammatory Lung Disease (COPD)
in Facebook Messenger. Chatbot will offer the patient an immediate way to be
informed for COPD and ways to avoid it. Mainly, a user will be able to do a
questionnaire with points, that will inform user about the effect of COPD in its
life. If the user completes five questionnaires, chatbot will both offer the user a
prediction and will inform him about the biggest improvement of his symptoms
or the symptoms that seems to get worse.

Chatbot will be trained using the WIT.Al framework in Greek. Wit is a natural
language interface for applications capable of turning sentences into structured
data.

For the implementation of the chatbot’s questionnaire, a MongoDB database
in cloud will be used. MongoDB offers limited free storage in the cloud and
provide many ways of connectivity like APIs with multiple programming
languages or an Analytics application. The connectivity that will support us the
most is PyMongo Library, since the whole chatbot will be developed in Python.
The framework that will be used for the communication between Python, WIT,
MongoDB and Facebook will be Flask. The final application will be built, run and
operate in Heroku, a cloud Application Platform.

Finally, a Tableau Dashboard will be set up, so that the chatbot’s Administrator
will be able to track and monitor each user, provide the Dashboard to the user’s
doctor and give the patient custom advices and recommendations.

Keywords: Chatbot, Medical, COPD, Facebook Messenger, WIT.Al, MongoDB,
Python, Flask, Tableau
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1. Introduction

1.1. Medical Chatbot & Motivation

In recent years, every time people need information about a problem their first
thoughtis to search about it in the internet. That action is not limited to general
topics, but it also extends to medical issues. However, for such issues that tactic
is not recommended since it can lead to undesirable effects. There are
essentially two bad ways this can go: Either you overestimate your symptoms
and end up taking the wrong medication or engaging in the wrong self-
treatment, or you underestimate your symptoms and let a condition worsen.
There's also the risk of developing "health anxiety," real condition that involves
excessive worrying that you are sick. In fact, there is an actual term for it--
“cyberchondria”. It is the tendency of self-diagnosing yourself with medical
conditions by searching for symptoms online, resulting in serious anxiety. Case
in point, just look for any symptom online and it is bound to be linked with some
form of tumor or cancer. Eventually, it can make you feel sicker than you
actually are. Furthermore, anyone can publish content online. Nobody can
vouch for the quality and credibility of the content available online. While it can
provide you information from credible sources, it can also get you links of some
sketchy websites that have bogus information.

Based on that needs, people start developing several technologies &
applications to help people get more accurate results regarding their disease.
One of them is the creation of yes/no questionnaire systems based on
symptoms. However, some diseases have almost the same symptoms as
another, so we can’t trust a system build like this. Moreover, there are
confirmed websites and forums that provide information and answers about a
disease to the users [3]. But those answers come from certified doctors that
they are not always available, and thus it can take hours or days to reply on the
queries of the patients.

The need for a reliable and accurate diagnosis, available 24/7/365, wakes the
rise and need of a new healthcare technology called Medical Chatbot. That will
help people get information about their symptoms or disease and give them a
more accurate diagnosis with the tap of a button, as soon as they need it [7].
Artificial intelligence (Al) is the pillar for this computer software consisting of a
complex mathematical algorithm that processes input information to produce
any specific pre-defined outputs, which lead to relevant outcomes. Al systems,
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can be designed to enhance decision-making and analytical processes while
imitating human cognitive functions.

However, several official Medical Chatbots operate under platforms that are
not popular, hard to find or platforms that the user has to pay a subscription to
use those available technologies. Fortunately, one of the world’s most popular
and free to use platform allows the hosting and installation of chatbots. That
platform is Facebook and in particular Facebook Messenger. Setting a Medical
Chatbot in Facebook Messenger will allow the target audience to have it
available all the time and use it for free with just a few clicks.
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2. Background

2.1.Retrospection & Theory of Chatbots

2.1.1. History & Related Work

Early approach of chatbots began in 1950 with Alan Turing considering the idea
of machines thinking intelligently. He proposed an imitation game called Turing
test in which through written responses, a player must determine if the
response comes from a person or a machine. [15] In 1966, Joseph Weizenbaum
developed the program ELIZA, which aimed at tricking it users by making them
believe that they were having a conversation with a real human being. ELIZA
was designed to imitate a therapist who would ask open-ended questions and
even respond with follow-ups. [20] 1972 Kenneth Colby mimic ELIZA with
PARRY, by designing a program to simulate a person with a “paranoid mind”.
Colby used a variation of Turing test on a group of psychologists, fooling half of
them that PARRY was a real patient. "PARRY and ELIZA 'met' several times. One
of the most famous encounter of these chatterbots took place at the ICCC 1972
7, where PARRY and ELIZA were hooked up over ARPANET:? and 'talked' to each
other". In 1988, Rollo Carpenter creates Jabberwacky and in 1997 goes online.
Its stated aim, is to "simulate natural human chat in an interesting, entertaining
and humorous manner". It is an early attempt at creating an artificial
intelligence through human interaction. It adds user responses from previous
conversations to database and uses them to increase vocabulary. The evolved
version of Jabberwacky is set as chatterbot web application called Cleverbot.
Since coming online in 1997, Cleverbot has engaged in about 65 million
conversations with Internet users around the world, who chat with it for fun via
the Cleverbot website. In 1992, Dr.Sbaitso developed for Microsoft DOS
personal computers as an Al speech synthesis software. Made to showcase

digitized voice that sound cards were able to synthesize. The software was
bundled with some sound cards manufactured by Creative Labs. 1995 A.L.I.C.E.
(Artificial Linguistic Internet Computer Entity) is a free software chatbot created
in AIML (Artificial Intelligence Markup Language), an open, minimalist,
stimulus-response language for creating bot personalities like A.L.I.C.E. AIML
uses two categories: pattern and template. Pattern is matched with input
message, while templates are used to construct the response. 2001
SmarterChild, a popular chatbot that was available for Short Message Service
(SMS) networks, AOL Instant Messenger, and MSN Messengers. Combines fast
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information delivery, like news, sports, weather, with entertaining answers
based on personality. [11] IBM’s 2006 Watson is a system capable of answering
qguestions in natural language. Originally the system was designed to compete
and win in game show Jeopardy. In 2010s many intelligent virtual assistants
became available as voice activated assistants. In 2010 Siri [5], a virtual assistant
of Apples iOS interface, is created and uses natural language to answers users
queries and to perform web service requests. In 2012 Google Now, a mobile
application for android and iOS offers predictive cards with information and
daily updates developed by Google to automatically answer users’ questions.
Also, it can be used to make recommendations and to perform actions by
submitting queries to a set of web services. In 2015 Cortana, a Windows Speech
Platform acts as a personal assistant recognizing NLP commands and using
“Bing” to answer user questions. Finally, in 2016 Facebook will now allow
businesses to deliver automated customer support, e-commerce guidance,
content and interactive experiences through chatbots way. Through

the Messenger Platform’s new Send/Receive APl, bots can send more than

just text. They will be able to respond with structured messages that include

images, links and call to action buttons. These could let users make a restaurant
reservation, review an e-commerce order and more. You can swipe through
product carousels and pop out to the web to pay for a purchase [6]. Chatbots
suddenly become the biggest thing in tech by unlocking the ability to provide
personalized and interactive communication.

2.1.2. What is Chatbot?

A chatbot is an artificial intelligence (Al) software that can simulate a
conversation (or a chat) with a user in natural language through messaging
applications, websites, mobile apps or through the telephone. Chatbots
interpret and process user’s words or phrases and give an instant pre-set
answer. They inhabit platforms like — FB Messenger, Whatsapp, Skype, Slack,
Line, Kik, Wechat or even a website. Similar to regular apps, chatbots have
application layer, a database, APls and Conversational User Interface. There are
three main types of Chatbots.

e Rule-based chatbots
This is the simplest type of chatbots today. People interact with these bots by
clicking on buttons and using pre-defined options. To give relevant answers
these chatbots require people to make a few selections. As a result, these bots
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have longer user journey, and they are the slowest to guide the customer to
their goal. These bots are great when it comes to qualifying your leads. The
chatbot — asks questions, and people answer them with buttons. The bot
analyzes collected data and gives a reply. But, for more advanced scenarios with
many conditions or factors, these chatbots aren’t always the best solution.

¢ Intellectually independent chatbots

These bots use Machine Learning (ML) which helps the chatbot learn from
user’s inputs and requests.

“ML is the ability of the computer to learn by itself from the data, recognize
patterns and decide with minimal human interference.”

Intellectually independent chatbots are trained to understand specific
keywords and phrases that trigger bot’s reply. With the time they train
themselves to understand more and more questions. You can say they learn
and train from experience.

For example, you write to a chatbot: “I have a problem with logging into my

n

account”. The bot would understand the words “problem” “logging” “account”

and would provide a pre-defined answer based on these phrases.

e Al -Powered Chatbots

Al-powered bots combine and keeps the best features from Rule-based and
Intellectually independent. Al-powered chatbots understand free language, but
also have a predefined flow to make sure they solve user’s problem.

They can remember the context of the conversation and the user’s preferences.
These chatbots can jump from one point of conversation scenario to another
when needed and address random user request at any moment.

These chatbots use Machine Learning, Al and Natural Language Processing
(NLP) to understand people.

HOW AN A.l. CHATBOT WORKS é

e% ?e“;g:,,ﬁ@

Input from Analyze user's Identify intent Compose reply
a user and entities

Figure 2.1 : How an Al chatbot works (Source drift.com)
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2.1.3. NLP & Mechanisms

Modern organizations work with data that come in a variety of different forms
including documents, audio recordings, emails, JSON, and many more. The
most common way that such data is recorded is via text. That text is usually
quite similar to the natural language that we use from day-to-day. NLP is the
ability of the computer to understand and analyze natural textual data. For
applications like chatbots, NLP is used as the main technique to find the right
response and reply in understandable for a human language.

The goal of NLP is to make the interaction between computers and humans feel
like communication between two people. With the help of NLP people can
freely interact with chatbots asking a question. Some of the most common
techniques of NLP to extract information from a text are the following:

a. Tokenization — splitting a sentence into different parts, words or
“tokens”. In the process, we throw away punctuation and extra symbols
too.

b. Part of speech tagging — determines which words are nouns, verbs,
adjectives, etc.

c. Stemming — is the technique for cleaning up text data for processing.
Stemming is the process of reducing words into their root form. The
purpose of this is to reduce words which are spelled slightly differently
due to context but have the same meaning, into the same token for
processing.

d. Named entity recognition — finds entities in the text that the user has
typed.

The developed chatbot of current thesis, will be an Al — powered Chatbot that
will understand free language and will have predefined patterns like specific
questions-answers in questionnaire. The Framework that will be used for NLP
with all the techniques embedded, will be the WIT.Al Framework.
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2.2.Applications & Frameworks

Chatbots are composite applications. Firstly, they are hosted to one of more
platforms that each has its own requirements, specifications and available
features. Afterwards, if it's necessary for chatbot to save the data, a database
is required. Finally, a chatbot or NLP framework is usually used to handle
answers and responses.

All these applications, platforms and framework must bind together. Often,
all of them are tied up using a programming language. But not all programming
languages support every framework and application and not all frameworks are
supported to all platforms.

For that reason, the developed chatbot of the current thesis, will be a
chatbot developed in Python using as main library and framework the FLASK. It
will be hosted in Facebook Messenger and the connection with Python will
established using the library PyMessenger. The Framework that will be used for
NLP with all the techniques embedded, will be the WIT.ai. The library pywit will
be used to use that framework in Python. A MongoDB database will set up in
MongoDB Atlas, the cloud platform of Mongo, that will provide us with 24/7
support and functionality. The PyMongo library will be needed to use CRUD
commands with Python and to use the aggregation operations. Code,
requirements and every needed file will make up the application that will be
built, run and operate in Heroku, a cloud Application Platform. Finally, a Tableau
Dashboard will be created to monitor chatbot and users using a live connection
with MongoDB in localhost.

2.2.1. MongoDB

In the world of the database, the most common and well popular
database systems are RDBMS (Relational Database Management Systems).
Now, if we want to develop an application which deals with a large volume of
data, then we need to choose one such database which always provides a high
— performance data storage solutions. So that, we can achieve the performance
in the solution in terms of the data store and data retrieval with accuracy, speed
and reliability. Now, if we categorized the database solutions then there are
mainly two types of database category available i.e. RDBMS or Relational
Database like SQL Server, Oracle etc. and another type is NoSQL database like
MongoDB, CosmosDB etc.

The NoSQL database are being an alternative of conventional SQL Database and
this type of database provides mostly all types of features which are normally
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available in the RDBMS systems. Now-a-days, NoSQL databases become much
popular in comparison to the past due to the simple design, provision for both
horizontal and vertical scaling and for easy and simple control over the stored
data [29]. This type of database basically breaks the normal tradition of data
storage structure of the relational database. It gives the provision to the
developers to store data in the database as per the actual requirement of their
program. This type of facility we can’t achieve by using the traditional RDBMS
database.

MongoDB is a document-oriented database which stores data in JSON-
like documents with dynamic schema. It means you can store your records
without worrying about the data structure such as the number of fields or types
of fields to store values. MongoDB documents are like JSON objects. Documents
are gathered together in collections. A database stores one or more collections
of documents. In MongoDB, databases hold one or more collections of
documents.

Documents Documents

Documents Documents

2]

@
» S
o P
= °
] @
L — —
a )
()

)
=
S
°
2
°
(&

Documents Documents

Figure 2.2 : Structure of MongoDB Database (Source geeksforgeeks.com)

The Easiest Way to Deploy, Operate, and Scale MongoDB in the Cloud is
Atlas. MongoDB Atlas is a fully-managed cloud database developed by the same
people that build MongoDB. Atlas handles all the complexity of deploying,
managing, and healing your deployments on the cloud service provider of your
choice (AWS, Azure, and GCP) [28]. MongoDB Atlas is always on and durable
and also includes powerful features to enhance reliability for your mission-
critical production databases, such as continuous backups and point-in-time
recovery.

There are many APIls and libraries to use and interact with MongoDB in
cloud. Since our application will be developed in Python a connection must be
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established using a library for Mongo. PyMongo is the official Python driver that
connects to and interacts with MongoDB databases. The PyMongo library is
being actively developed by the MongoDB team.

Finally, to connect Mongo with a visualization application a MongoDB ODBC
Driver is needed. The MongoDB ODBC Driver for Bl Connector provides
connectivity between a SQL client and the MongoDB Connector for Bl. The
ODBC driver enables users to create a Data Source Name (DSN) and connect a
variety of Bl tools to the Bl Connector. It includes the Bl Connector
authentication plugin, which implements the client side of MongoDB-
supported authentication mechanisms. Bl Connector will be used with Tableau,
a visualization software that will be explained in a later chapter.

BI Connector Components

O s
VAN H -Gl - 9 >
‘ ‘
/ / // e —
BI Tools JDBC/ODBC BI Connector MongoDB

Driver

Figure 2.3 : Bl Connector Components (Source docs.mongodb.com)

Open Database Connectivity (ODBC) is an open standard Application
Programming Interface (API) that allows applications to access data in database
management systems (DBMS) using SQL as a standard for accessing the data.
Each Database system will have its own APl and hence ODBC driver. An ODBC
driver acts as an interface between an application and a data source, which can
be anything like a file, a relational or non-relational database, or a cloud
application. The architecture of ODBC-based data connectivity is as follows.
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Data Sources

Figure 2.4 : ODBC and Connections (Source magnitude.com)

ODBC application is any compliant application that performs processing by
submitting SQL statements and receiving data from the ODBC Driver Manager,
in our case Tableau.

The ODBC Driver Manager loads and unloads ODBC drivers of the application.
Windows OS comes with a default Driver Manager, while rest have the choice
to use an open source ODBC Driver Manager.

The ODBC Driver processes ODBC function calls, submits SQL requests to a
specific data source and returns results to the application. The ODBC driver may
also modify an application’s request so that the request fit to syntax supported
by the associated database.

Data source is DBMS that is used where in our case is MongoDB.
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A running mongosgld instance with authentication enabled using --auth must
be active for the connection with Tableau. mongosqld accepts incoming
requests from a SQL client and proxies those requests to a mongod or mongos
instance. mongod is the primary daemon process for the MongoDB system. It
handles data requests, manages data access, and performs background
management operations. Finally, for a sharded cluster, the mongos instances
provide the interface between the client applications and the sharded cluster.
The mongos instances route queries and write operations to the shards. From
the perspective of the application, a mongos instance behaves identically to
any other MongoDB instance.

2.2.2. Facebook

Facebook is a free social networking website where users can post
comments, share photographs, and post links to news or other interesting
content on the web, chat live, and watch short-form video.

Shared content can be made publicly accessible, or it can be shared only among
a select group of friends or family, or with a single person.

Facebook is user-friendly and open to everyone. Even the least technical-
minded people can sign up and begin posting on Facebook. Although it started
out to keep in touch or reconnect with long-lost friends, it rapidly became the
darling of businesses that were able to closely target an audience and deliver
ads directly to the people most likely to want their products or services. Its
success can be attributed to its ability to appeal to both people and businesses
and its ability to interact with sites around the web by providing a single login
that works across multiple sites.

Facebook makes it simple to share photos, text messages, videos, status posts
and feelings on Facebook. The site is entertaining and a regular daily stop for
many users. Unlike some social network sites, Facebook does not allow adult
content. When users transgress and are reported, they are banned from the
site. Facebook provides a customizable set of privacy controls, so users can
protect their information from getting to third-party individuals.
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facebook

Figure 2.5 : Logo of Facebook (Source Facebook.com)

Facebook Messenger is an instant messaging service owned by Facebook,
launched in August 2011, replacing Facebook Chat. The application and website
are an instant messaging service that connects to the Facebook database and
has replaced the in-app Facebook messaging service. To use Facebook
Messenger, you must first have a Facebook account. You can sign up through
the Facebook mobile application or by visiting Facebook.com. If you already
have a Facebook account, or just created one, you can continue by downloading
the Facebook Messenger application from Google Play, App Store, Windows
Phone Store, and Blackberry World, or by visiting Messenger.com.

It allows Facebook users to connect with each other and send instant messages,
emoji, photos, videos, and perform other light tasks. Additionally, Messenger
provides features like send money to friends, get the weather and place
product orders. In 2016, Mark Zuckerberg, CEO of Facebook, announced the
arrival of Messenger chatbots [26]. Facebook now allow you install Messenger
chatbots on your business page. Chatbots allow you to have an automated
conversation with people who click on your Facebook Messenger to start a
conversation. Companies identified their value to automate many low-level
customer service functions. Part of their benefits are the reduced workload of
frontline staff, allowing them to focus on more complicated customer issues,
24/7/365 availability and the instant access to basic information quickly and
easily.

Messenger permits you to deploy an app like chatbots if you fulfill three
requirements. You need to have:

e Facebook Page: Make sure that you have a Facebook Page since it
represents your business identity when connecting with people on
Messenger. To create a new Page,
visit https://www.facebook.com/pages/create, you can also set up a
test Page to start.
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e Facebook Developer Account: Required to create new apps, which are
the core of any Facebook integration. You can register as a developer by
going to the Facebook Developers website and clicking the "Get Started"
button.

e Facebook App: Contains the settings for your app, including access
tokens.

Having the above requirements satisfied, grant developers the permission to
create their app [4]. To do so, visit https://developers.facebook.com/ and click
on Create App button.

Note! During the Covid-19 Pandemic period (March 2020 — May 2021) the only
app type that could be created was Business Type App.

When your new Facebook Page and App are ready you must connect them
together. That connectivity will be achieved using Flask and Pymessenger. Let’s
start with Flask.

Flask is a web framework, it’s a Python module that lets you develop web
applications easily. It's has a small and easy-to-extend core: it's a
microframework that doesn’t include an ORM (Object Relational Manager) or
such features.

It does have many features like URL routing, template engine. It is a WSGI web
app framework. The Web Server Gateway Interface (Web Server Gateway
Interface, WSGI) has been used as a standard for Python web application
development. WSGI is the specification of a common interface between web
servers and web applications. Werkzeug is a WSGI toolkit that implements
requests, response objects, and utility functions. This enables a web frame to
be built on it. The Flask framework uses Werkzeug as one of its bases. jinja2 is
a popular template engine for Python. A web template system combines a
template with a specific data source to render a dynamic web page.

Using Flask, we can create an endpoint — a fancy way of referring to a website
URL. When a user sends us a message, Facebook will send that data to our
endpoint, where we will send a response back to Facebook to show the user.

First, we imported the Flask class. An instance of this class will be our WSGI
application. Next, we create an instance of this class. The first argument is the
name of the application’s module or package. If you are using a single module
(as in this example), you should use __name__ because depending on if it’s
started as application or imported as module the name will be different
(' _main__"'versus the actual import name). This is needed so that Flask knows
where to look for templates, static files, and so on. For more information have
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a look at the Flask documentation. We then use the route() decorator to tell
Flask what URL should trigger our function.

Functions will be triggered through some HTTP methods. HTTP methods are the
standard way of sending information to and from a web server. To break it
down, a website runs on a server or multiple servers and simple returns
information to a client (web-browser). Information is exchanged between the
client and the server using an HTTP protocol that has a few different methods.
We will be discussing the post commonly used ones called POST & GET. GET is
the most commonly used HTTP method and it is typically used to retrieve
information from a web server. POST is commonly used to send information to
web server. It is more often used when uploading a file, getting form data and
sending sensitive data. POST is a secure way to send data to a web server. In
Flask, to specify that a page works with both POST and GET requests we need
to add a method argument to the decorator.

To run the application, execute the app.run(). Notice also that we are setting
the debug parameter to true. That will print out possible Python errors on the
web page helping us trace the errors. However, in a production environment,
you would want to set it to False as to avoid any security issues. Port 80 is the
default http port (Apache).

To handle sending messages back to a user who communicates with our bot,
we’ll be using the PyMessenger library to handle sending responses to users.
PyMessenger is a Python Wrapper for Facebook Messenger Platform. It uses
the Facebook’s API called Graph. It has a single Bot class, that is used for sending
different type of messages. Most of the function calls have inside hardcoded
dictionaries to be converted to json. PyMessenger provides functions to send
messages, create and use buttons and all the needed capabilities for chatbot.
The functions return the full JSON body of the API call to Facebook.

To get the JSON and use the Bot class, the Page Access Token of the
Application’s Facebook page must be parsed as argument. An access token is
an opaque string that identifies a user, app, or Page and can be used by the app
to make graph API calls. When someone connects with an app using Facebook
Login and approves the request for permissions, the app obtains an access
token that provides temporary, secure access to Facebook APIs. Access tokens
are obtained via a number of methods.

The token includes information about when the token will expire, and which
app generated the token. Because of privacy checks, the majority of API calls
on Facebook need to include an access token. There are different types of
access tokens to support different use cases:
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Access
Token

Type

User
Access
Token

Description

This kind of access token is needed any time the app calls an API
to read, modify or write a specific person's Facebook data on their
behalf. User access tokens are generally obtained via a login
dialog and require a person to permit your app to obtain one.

This kind of access token is needed to modify and read app
settings. It can also be used to publish Open Graph actions. Itis
generated using a pre-agreed secret between the app and
Facebook and is then used during calls that change app-wide
settings. You obtain an app access token via a server-to-server
call.

This kind of access token is similar to user access tokens, except
that they provide permission to APIs that read, write or modify the
data belonging to a Facebook Page. To obtain a page access
token you need to start by obtaining a user access token and
asking for the Page permission or permissions you need. Once
you have the user access token you then get the page access
token via the Graph API.

The client token is an identifier that you can embed into native
mobile binaries or desktop apps to identify your app. The client
token isn't meant to be a secret identifier because it's embedded
in apps. The client token is used to access app-level APIs, but
only a very limited subset. The client token is found in your app's
dashboard. Since the client token is used rarely, we won't talk
about it in this document. Instead it's covered in any API
documentation that uses the client token.

Table 2.1 : Description of Facebook Tokens (Source developers.facebook.com)

Page access tokens are used in Graph API calls to manage Facebook Pages. To
generate a page access token, an admin of the page must grant your app the
Page permission or permissions needed. Once granted, you can retrieve the
Page access token using a user access token with the required permissions.
With a Page Access Token, you can make API calls on behalf of a Page. For
example, you could post a status update to a Page (rather than on the user's
timeline) or read Page Insights data. Page access tokens are unique to each

Page, admin, and app.
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After parsing the Access Token, the functions of the Bot Class can be used. One
of the main functions that will be used is send_message(sender_id, message)
which takes 2 arguments. The 1% one is sender_id. Each time a user applies a
request to our application (sends a message), in the incoming JSON, the id of
the user is also included. That id is named as recipient_id which is Page Scoped
User ID (PSID) of the message recipient. The user needs to have interacted with
any of the Messenger entry points to opt-in into messaging with the Page. Note
that Facebook Login integrations return user IDs are app-scoped and will not
work with the Messenger platform. The 2" argument is message which is the
message that the application will send to the user.

Another main function is send_raw(payload). This function will be used to send
messages that include buttons. Buttons are a main functionality of the
application. The argument of the function is Payload which is in JSON format.

payload = {
"recipient™:{
"id":recipient_id
}r
"messaging type™: "RESPONSE™,
"message” ]
"text™: text,
"quick_replies":quick_reply
}
h

Figure 2.6 : JSON format of payload

The main fields that need to be filled are:

e recipient_id. The recipient’s id received from user’s message.
e text. The text that chatbot wants to include in message.
e quick reply. That field contains a nested JSON that set up the button and
must be filled. These fields are:
o content_type. An irrelevant field that will be left as “text”
o title. That field represents the name that appear in the Facebook
Messenger Ul button. It’s the text that is written in the button.
o payload. The field that our application reads to identify the button
that is clicked on Facebook.
o image_url. The icon of the button. An 24x24 size icon can be
placed in the button using the URL of the icon.

{
"content_type":"text"”,
"title™:"Teppatiopog Teot™,
"payload”:"termatismostest”,
"image url”:"https://www.gannett-cdn.com/uxstatic/usatc
¥

Figure 2.7 : JSON format of quick_reply
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Except from the connection using the Access Token to use the above functions,
there is one more connection verification that must be done. It will be used to
link Facebook page and application. That verifications occurs with Webhook.
Webhooks are automated messages sent from apps when something happens.
The Messenger Platform sends events to your webhook to notify you when a
variety of interactions or events happen, including when a person sends a
message. Webhook events are sent by the Messenger Platform as POST
requests to your webhook.

Setting up a callback URL for webhook events requires verification that you
control or own the domain that hosts your application.

1. Developer provides the webhook URL along with a developer generated
verify token via the app dashboard.

2. The Messenger Platform will try to verify your webhook by sending
a GET request to the callback URL with the parameters listed below.

3. The callback URL responds with the value of the hub.challenge sent. The
URL should validate that the hub.verify_token matches with the token
that was entered in the app dashboard.

The parameters that are provided in the GET request are the following.

Parameter Description
hub.mode Set to subscribe
hub.verify token The custom verify token that the developer provided
hub.challenge Generated by the Messenger Platform. Contains the

expected response.

Table 2.2 : Parameters of GET requests (Source developers.facebook.com)

The available webhook events are listed below. All webhook events are
optional, so select those that are most relevant for the experience you are
trying to create.
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Webhook Event Description

messages Subscribes to Message Received events
messaging account linking Subscribes to Account Linking events
message deliveries Subscribes to Message Delivered events
message_echoes Subscribes to Message Echo events
messaging game plays Subscribes to Instant Game events
messaging_handovers Subscribes to Handover Protocol events
messaging_optins Subscribes to Plugin Opt-in events

messaging policy_ enforcement Subscribes to Policy Enforcement

events
messaging_postbacks Subscribes to Postback Received events
message reactions Subscribes to Message Reaction events
message reads Subscribes to Message Read events
messaging referrals Subscribes to Referral events
standby Subscribes to Handover Protocol

Standby Channel events

Table 2.3 : Webhook events (Source developers.facebook.com)

All webhook events have a common structure that includes information you will
need to process and respond to the event, including the PSID of the sender and
recipient of the event. In addition to the properties shown below, each event
also has its own event-specific properties. Note that entry is an array and may
contain multiple objects, so ensure your code iterates over it to process all
events.

When you receive a webhook event, you must always return a 200 OK HTTP
response. The Messenger Platform will resend the webhook event every 20
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seconds, until a 200 OK response is received. Failing to return a 200 OK may
cause your webhook to be unsubscribed by the Messenger Platform.

A delivery receipt will automatically be sent to the user after your webhook has
acknowledged the message. You can also use Sender Actions to notify that the
message has been seen. Your webhook should meet the following minimum
performance standards:

e Respond to all webhook events with a 200 OK.
e Respond to all webhook events in 20 seconds or less.

If your webhook fails to meet either of the above requirements for more than
15 minutes a 'Webhooks Failing' alert will appear in the 'Alerts' page of your
app settings. If your webhook continues to fail for 1 hour, you will receive a
'Webhooks Disabled' alert, and your Facebook app will be unsubscribed from
receiving webhook events for the Page. Once you have fixed the issues with
your webhook, you must set up your webhook again and every connection will
be ready.

Since connections are ready means that now we can send requests to our
application. The first request concerns the 'get started' button of the welcome
screen which starts a conversation with your Messenger bot when it is tapped.
When the button is tapped, your webhook will receive
a messaging_postbacks event that contains a string specified by you in
the get_started property of your bot's Messenger profile. This postback should
be used to trigger your initial welcome message, such as a set of quick replies,
or a text message that welcomes the person [25].

To set the postback payload, send a POST request to the Messenger Profile API:

curl -X POST -H "Content-Type:

"get started": {"payload":

"https://graph.facebook.com/v2.6/me/messenger profile?access token=<P

AGE ACCESS TOKEN>"

Some of the best Practices that Facebook suggests are:

e Do communicate next steps to encourage a response in your welcome
message. You can use buttons to add structure to your message and call
out specific actions people can take.
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e Do share basic commands in your welcome message. Communicate
which keywords or terms people can use to ask for help, get updates,
etc., so they find what they want more quickly.

e Do change your onboarding experience when your bot experience
changes. Revisit your greeting text and welcome message as you update
your capabilities to make sure they’re still relevant.

« Don't forget everything on the screen works together. The context you
provide in your Messenger Greeting should complement the “Get
Started” button.

o Don’tbe too generic. Try addressing people by name to make the
message feel personal and treating it as an opportunity to teach them
how to use and control the experience.

The greeting text on the welcome screen is the first opportunity to tell a person
why they should start a conversation with our Messenger bot. Some things we
might include in our greeting text might include a brief description of what our
bot does, such as key features, or a tagline. This is also a great place to start
establishing the style and tone of our bot. The Greeting text of our Chatbot
greets the user and let him know about what the chatbot is for. Three buttons
are also sent to the user to make his interaction easier. Those buttons are about
COPD information, COPD questionnaire and COPD prevention tips and they will
help user to navigate along chatbot.

2.2.3. Wit.ai

Wit.ai is a free open NLP Framework for developers, acquired by Facebook, that
helps you to build applications that uses chatbots or conversational tools. It
provides an easy-to-use interface to create your app in the language of your
choice, train and improve your app and to monitor every process regarding the
NLP mechanism. Wit ‘s APIs are really powerful and are being supported by
multiple programming languages. For Python, the message APl is called wit and
it will be used, to identify the way our chatbot “understands” the user’s inputs.
You need to have a Facebook Account to access and use Wit.ai. Logging with
your Facebook Account you will be able to create your first application.

The next step is to train the application. Training will allow application to
understand what the end-user tries to say to the chatbot. Since chatbot, will be
used for information and guidance about COPD, the inputs of the user will focus
on questions like:
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e Whatis COPD?

e What is the best prevention for COPD?

e | need to take the COPD test.
Each of the above questions is an utterance. Utterances are examples of what
a user says. In other words, utterances are examples of sentences that are
possible to be questioned by users.
In each of the above questions, the user has an intention or Intent. The intent
of a user is the aim or goal they expect to achieve when launching a
conversation. Intent is a critical factor in chatbot functionality because the
chatbot’s ability to parse intent is what ultimately determines the success of
the interaction. For example, when a user asks, “What is the best prevention for
COPD”, the user’s intention is prevention.
Also, each sentence or utterance contains some entities. Entities are data
points or values that defines the type of information that will determine the
intent of the utterance. For example, when a user asks, “What is the best
prevention for COPD”, the entities of that utterance are “prevention” and
“COPD”.

Utterance

I

“Show me yesterday'’s financial news’

Entity Entity

Intent: showNews

Verb  Noun

Figure 2.8 : Deconstruction of a sentence (Source aidev.co.kr)

Furthermore, after the successful training of the application the connection
with Python must be established. That will be accomplished using the Python
library of Wit.ai called pywit and the main class that will be used is Wit() and
the main function is message().
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Finally, we need to better understand and iterate upon the performance of the
Wit application and thus improve it. To make the NLP APl more accurate,
reliable and scalable we can find the Insights section on the Intents page in the
Wit Application console by clicking any intent. Having validated enough data
with the bot, this section will show how the Wit model perform at different
confidence thresholds. To start, we will be able to measure precision and recall
for the Wit entities, allowing us to assess the confidence levels for both the
accuracy and frequency at which you are able to identify an entity.

+ > Intents » prolipsi Training complete
prolipsi #
ID: 289221679276847

Insights @ Last trained: 15/7/21,12:32n

How often is Wit correct when it thinks it detected this
intent in the sentence?

@ Precision @
@ Recal @

Precision/Recall

] 02 0.4

Confidence level

Entities
Role

xap xap

prolipsi prolipsi

Figure 2.9 : Precision and Recall of an Intent (Source Wit.ai)

Precision-Recall is a useful measure of success of prediction when the classes
are very imbalanced. In information retrieval, precision is a measure of result
relevancy, while recall is a measure of how many truly relevant results are
returned.

The precision-recall curve shows the tradeoff between precision and recall for
different threshold. A high area under the curve represents both high recall and
high precision, where high precision relates to a low false positive rate, and high
recall relates to a low false negative rate. High scores for both show that the
classifier is returning accurate results (high precision), as well as returning a
majority of all positive results (high recall).

A system with high recall but low precision returns many results, but most of its
predicted labels are incorrect when compared to the training labels. A system
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with high precision but low recall is just the opposite, returning very few results,
but most of its predicted labels are correct when compared to the training
labels. An ideal system with high precision and high recall will return many
results, with all results labeled correctly.

This allows us to pick the confidence threshold depending on what we want to
optimize.

In the Insights section you can find:

e The App Traffic chart that shows the usage of your app. This is a measure
of total API calls from users to your app over time.

e The Intent Usage chart that shows the usage of your app on a per-intent
basis. This is a measure of total API calls from users to each intent of your
app over time. Intent usage will shed light on how people are using your
app and whether the app is behaving the way you expect it to.

e The Entity Usage chart that shows the usage of your app based on
entities. This chart tracks API calls per entity over time.
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Figure 2.10 : Usage Statistics (Source Wit.ai)

Adjust the dates to get more specific metrics by selecting the calendar button
on the upper right section of the Insights page. You can select the time period
for which you need insights either on the calendar or from the options on the

left.

2.2.4. Tableau

Tableau is a powerful and fastest growing data visualization tool used
in the Business Intelligence Industry. It helps in simplifying raw data in a very
easily understandable format. Tableau helps create the data that can be
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understood by professionals at any level in an organization. It also allows non-
technical users to create customized dashboards.

Data analysis is very fast with Tableau tool and the visualizations created are
in the form of dashboards and worksheets. The great thing about Tableau
software is that it doesn’t require any technical or any kind of programming
skills to operate. The tool has garnered interest among the people from all
sectors such as business, researchers, different industries, etc.

To use all these features in our local machine the Tableau Desktop will be
used. Tableau Desktop has a rich feature set and allows you to code and
customize reports. Right from creating the charts, reports, to blending them
all together to form a dashboard, all the necessary work is created in Tableau
Desktop. For live data analysis, Tableau Desktop provides connectivity to Data
Warehouse, as well as other various types of files. The workbooks and the
dashboards created here can be either shared locally or publicly.

Tableau uses a workbook and sheet file structure, much like Microsoft Excel. A
workbook contains sheets. A sheet can be a worksheet, a dashboard, or a
story.

e A worksheet contains a single view along with shelves, cards, legends,
and the Data and Analytics panes in its side bar. For details on the
worksheet workspace, see The Tableau Workspace.

e Adashboard is a collection of views from multiple worksheets. The
Dashboard and Layout panes are available in its side bar.

e Astory contains a sequence of worksheets or dashboards that work
together to convey information. The Story and Layout panes are
available in its side bar.

About sheets. Each workbook can contain different types of sheets: views
(also known as worksheets), dashboards, and stories.

e A worksheet is where you build views of your data by dragging and
dropping fields onto shelves.

e Adashboard is a combination of several views that you can arrange for
presentation or to monitor.

e Astoryis a sequence of views or dashboards that work together to
convey information.
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The sheets display along the bottom of the workbook as tabs. In this section
you’ll learn how to create, open, duplicate, hide, and delete sheets. You'll also
learn how to organize sheets in a workbook.

Within a workbook, you can create new sheets, clear an entire worksheet,
duplicate sheets, hide or show a worksheet, and delete a sheet. Tableau has
several ways to view and organize the sheets in your workbook.

Create new worksheets, dashboards, or stories

There are several ways to create new sheets in a workbook, dashboard, or a
story. You can create as many sheets in a workbook as you want.

To create a new worksheet, dashboard, or story, click the New
Worksheet, New Dashboard, or New Story button at the bottom of the
workbook.

LT|_||_

Figure 2.11 : New Worksheet (Source tableau.com)

The New Worksheet button.

To rename a new worksheet, dashboard, or story, right-click (Ctrl-click on a
Mac) the tab and then select the Rename command.

More ways to create new worksheets
Create a new worksheet by doing one of the following:
e Select Worksheet > New Worksheet.

e Right-click any open tab in the workbook and select New
Worksheet from the menu.

e On the toolbar, click the drop-down arrow on the New Worksheet

ll. ¥
s button and then select New Worksheet.

e Press Ctrl + M on your keyboard (Command-M on a Mac).
More ways to create new dashboards
Create a new dashboard by doing one of the following:

o Select Dashboard > New Dashboard.

e Click the New Dashboard button at the bottom of the workbook.
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Figure 2.12 : New Dashboard (Source tableau.com)

e Right-click on any open tab in the workbook and select New
Dashboard from the menu.

e On the toolbar, click the drop-down arrow on the New

Worksheet TN button and then select New Dashboard.

Head in the first Sheet to start building the 1%t Worksheet in the workspace.
The Tableau workspace consists of menus, a toolbar, the Data pane, cards and
shelves, and one or more sheets. Sheets can be worksheets, dashboards, or
stories. The working space appears as following.
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Figure 2.13 : Working space of a Worksheet (Source tableau.com)

A. Workbook name. A workbook contains sheets. A sheet can be a worksheet,
a dashboard, or a story.
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B. Cards and shelves - Drag fields to the cards and shelves in the workspace to
add data to your view.

C. Toolbar - Use the toolbar to access commands and analysis and navigation
tools.

D. View - This is the canvas in the workspace where you create a visualization
(also referred to as a "viz").

E. Click this icon to go to the Start page, where you can connect to data. For
more information, see Start Page.

F. Side Bar - In a worksheet, the side bar area contains the Data pane and
the Analytics pane.

G. Click this tab to go to the Data Source page and view your data. For more
information, see Data Source Page.

H. Status bar - Displays information about the current view.

I. Sheet tabs - Tabs represent each sheet in your workbook. This can include
worksheets, dashboards, and stories.

To start building the visualizations, some new Calculations must be made with
the retrieved data of the database. Calculated fields allow you to create new
data from data that already exists in your data source. When you create a
calculated field, you are essentially creating a new field (or column) in your
data source, the values or members of which are determined by a calculation
that you control. This new calculated field is saved to your data source in
Tableau, and can be used to create more robust visualizations. But don't
worry: your original data remains untouched.

You can use calculated fields for many, many reasons. Some examples might
include:

e« Tosegment data

e To convert the data type of a field, such as converting a string to a date.
e To aggregate data

e Tofilter results

e To calculate ratios

You create calculated fields using calculations. There are three main types of
calculations you can use to create calculated fields in Tableau:
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e Basic calculations - Basic calculations allow you to transform values or
members at the data source level of detail (a row-level calculation) or
at the visualization level of detail (an aggregate calculation).

o Level of Detail (LOD) expressions - Just like basic calculations, LOD
calculations allow you to compute values at the data source level and
the visualization level. However, LOD calculations give you even more
control on the level of granularity you want to compute. They can be
performed at a more granular level (INCLUDE), a less granular level
(EXCLUDE), or an entirely independent level (FIXED) with respect to the
granularity of the visualization.

o Table calculations - Table calculations allow you to transform values at
the level of detail of the visualization only.

The type of calculation you choose depends on the needs of your analysis and
the question you want to answer [31].

We are now ready to create the Dashboards that will be used to monitor the
users of the chatbot so that we can offer them better guidance.

2.2.5. Heroku

Heroku is a container-based cloud Platform as a Service (PaaS). Developers use
Heroku to deploy, manage, and scale modern apps. The platform is elegant,
flexible, and easy to use, offering developers the simplest path to getting their
apps to market.

Heroku is fully managed, giving developers the freedom to focus on their core
product without the distraction of maintaining servers, hardware, or
infrastructure. The Heroku experience provides services, tools, workflows, and
polyglot support—all designed to enhance developer productivity. Heroku runs
applications through virtual containers known as Dynos. A Dyno is a container
on the Heroku platform utilized for running and scaling Heroku applications.
They are fundamentally virtual Linux containers used for running code based
on user commands. Applications can be scaled up to specific numbers of Dynos
based on the requirements of developers. Heroku offers container
management features to help users perform effortless scaling and dyno size,
type and number management based on application requirements.

Dynos are the fundamental elements powering up a Heroku application.
Developers can deploy their applications to Dynos and manage these units to
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easily create and run scalable applications. They get freedom from having to

perform infrastructure management tasks and can instead focus on the

important aspects of creating and running applications.

Some of the Heroku’s Advantages are:

Free to Start. Users can get started with the free tier of Heroku, which
does come with some restrictions and fundamental functionality. It is a
suitable plan for those who intend to create a basic cloud app.
Developers can opt for this plan initially before committing to the
platform.

Easy to Use. As a leading platform as a service offering, Heroku is known
for its ease-of-use. The free version of Heroku is best suited for small
development projects. Developers can also opt for several different tier
packages that are more suitable for large businesses’ complicated
requirements. The intuitive Heroku platform dashboard helps users
perform easy scaling, management, and application monitoring.
Developer-Centric. Heroku focuses on helping developers hone their
skills to create feature-rich applications. The experience is favorable for
developers as they access some useful tools to accelerate core
development processes. They are free from having to perform various
repetitive tasks and can concentrate on critical development actions
Focus on Coding not Server. Heroku takes away the burden of server
management and gives developers access to an easy-to-use web Ul.
One-click deployments are also quite convenient for developers once an
application is running. They can create new software releases
conveniently in the form of release branches and quickly deploy
branches across different environments.

Scalability. Users Heroku Paa$S relies on a Dyno for running the code
written by developers. Each dyno is fundamentally a container
encapsulating resources such as memory and CPU and application code
and related dependencies. Heroku users can then choose to create any
number of independent application copies once it has been prepared, a
process known as horizontal scaling. Applications that receive an
unprecedented influx of traffic can be handled through the one-click
creation of hundreds of app instances. Heroku’s auto-scaling feature
helps it easily detect traffic spikes and create more Dynos accordingly.
Security. Heroku offers developers a secure way of developing
applications due to its set of security features. This PaaS platform
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reduces developers’ requirement to push constant security patches,
which can be a hassle, especially in more sophisticated web applications.
Heroku ensures an optimal level of security for servers, application code
and prevents any possible issues.

e Powerful CLI. Heroku Command Line Interface or CLI is a feature that
helps to develop and manage Heroku applications conveniently. The CLI
is, in fact, one of the most reliable components of the Heroku PaaS.

But there are some limitations using Heroku which are:
e Sleeping Apps. A single web dyno assigned to a Heroku application goes

into sleep when it has not received traffic for an hour. The dyno wakes
up automatically for processing when the application is reaccessed.
Sleeping applications can be a potential issue for some businesses.
However, applications that have multiple dynos do not go to sleep.

e Does not provide static IP addresses. A static IP address is a fundamental
requirement for most businesses and having one can prove to be quite
an advantage. By default, Heroku does not offer static IP addresses
within CRE (Common Runtime Environment). Users have to opt for the
expressive Heroku Private Spaces to get static IP addresses that are not
optimal regarding load balancing or customization. Users have to rely on
third-party static IP add-on providers to use this IP type with Heroku. The
complexity of utilizing this feature can be a concern for developers and
business owners alike and can influence them to go for other providers.

There are 4 different Tiers that a developer can choose which are:

Type of

Plan Ideal for Description

Minimum
Viable Products
Free and Non-
Hobby Commercial
Applications
Solo Projects

Heroku has a Free plan and a Hobby plab, both
starting at $0. These are the Starter plans, most well-
suited for non-commercial app deployments.
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Small Business TheHeroku Production plan begins from a rate of $25

Production o per month, but the rate can vary based on the
Applications : .
requirements of the clients.
o " The Heroku Advanced Plan begins from $250 per
Mission Critical . . . :
Advanced L month. It is most well-suited for businesses with more
Applications I :
sophisticated development requirements.
: The Heroku Enterprise package is a flexible plan that
Enterprise . : .
) requires customers to pay depending on their needs.
Enterprise Grade . . : :
L It is most suitable for companies with more
Applications

sophisticated security and compliance requirements.

Table 2.4 : Tiers for a Heroku app (Source heroku.com)

Current Thesis chatbot application will be deployed in the Free Tier structure.
But to use Heroku it’s necessary to create an Account first. Visit the page
https://www.heroku.com and Sign Up. Next, the Heroku CLI must be installed.

Visit the page devcenter.heroku.com and install it. Git CLI is also needed to

download to interact with git. Visit the https://git-scm.com/downloads and

download it. Download dependencies are now fulfilled to start building the
project.

2.2.6. Rest Python Libraries

Some other libraries that will be needed for the implementation of the
chatbot are NumPy, datetime, os, venv, gunicorn.

Time and Datetime are modules of Python to work with dates and times. That
modules are needed to get and use dates in our program.

The OS module in Python provides functions for interacting with the operating
system. OS comes under Python’s standard utility modules.

NumPy (Numerical Python) is an open source Python library that’s used in
almost every field of science and engineering. It’s the universal standard for
working with numerical data in Python, and it’s at the core of the scientific
Python and PyData ecosystems. Some functions of NumPy will be used to
predict some numbers. For the prediction, the functions numpy.polyfit() and
numpy.polyld() of the NumPy package of Python will be used. The Numpy
polyfit() method is used to fit our data inside a polynomial function. The
np.polyfit() method takes few parameters and returns a vector of coefficients
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p that minimizes the squared error in the order deg, deg-1, ... 0. It least
squares the polynomial fit. It fits a polynomial p(X) of degree deg to points (X,
Y) where X and Y are arrays. It returns a ndarray, shape (deg+1,) or (deg+1, K).
Numpy.polyld is a one-dimensional polynomial class. A convenience class,
used to encapsulate “natural” operations on polynomials so that said
operations may take on their customary form in code. The polynomial’s
coefficients, in decreasing powers, or if the value of the second parameter is
True, the polynomial’s roots (values where the polynomial evaluates to 0). For
example, polyld([1, 2, 3]) returns an object that represents x*2+2*x+3,
whereas polyld([1, 2, 3], True) returns one that represents
(x=1)(x=2)(x-3)=x"3-6x"2+11*x-6.

The venv module provides support for creating lightweight “virtual
environments” with their own site directories, optionally isolated from system
site directories. Each virtual environment has its own Python binary (which
matches the version of the binary that was used to create this environment)
and can have its own independent set of installed Python packages in its site
directories.

The gunicorn "Green Unicorn" (pronounced jee-unicorn or gun-i-corn) is a
Python Web Server Gateway Interface (WSGI) HTTP server. It is a pre-fork
worker model, ported from Ruby's Unicorn project. The Gunicorn server is
broadly compatible with a number of web frameworks, simply implemented,
light on server resources and fairly fast.
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3. Implementation

3.1.Database & ODBC

MongoDB Atlas provides free Clusters with limited storage of 512MB.
Atlas free clusters provide a small-scale development environment to host your
data. Free clusters never expire and provide access to a subset of Atlas features
and functionality. The procedure to create a free tier cluster is the following:

Create a MongoDB Account using your email.

Login in the MongoDB Atlas

Click on the Build a Cluster button

Select the Shared Clusters option and click Create a Cluster
Select the Cloud provider of your choice

Select the MO Sandbox cluster tier

Name your Cluster and click Create Cluster

No Uk wNeE

Creation may take up to 10 minutes and become ready to use. After the
successful deployment of our project a few settings must be fixed to make
database accessible and secure. Clicking on Database Access and adding an
authentication method using password for access, will make database more
secure. Now where our cluster and settings are ready, it’s time to create a new
database and collection for the documents we need to store.

. 33 University Of Pairasus » £ Access Manager Billing

I Chatbot v i 2 Atlas 22 Realm %% Charts
£ DEPLOYMENT UNIVERSITY OF PEIRAEUS > CHATBOT > DATABASES
Databases C I u Ste ro
Triggers
Data Lake Collections
B SECURITY 1 1
Database Access

+ Create Database

Natwork Access student_db.chatbot_records
Advanced 4.29KB 17

student_db Find

I chatbot_records

Figure 3.1 : Database to store chatbot data (Source mongodb.com)

It’s necessary for the chatbot application to connect with the database and
perform CRUD operations. On the Databases/Connect menu clicking on the
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Connect your application there are multiple choices to connect the MongoDB
database with the application.

Connect to ClusterO

+ Setup connection security Choose a connection mathod

Choose a connection method View documentation (£

Get your pre-formatted connection string by selecting your tool below.

Connect with the MongoDB Shell N
Interact with your cluster using MongoDB's interactive Javascript interface
Q' Connect your application \
Connect using MongoDB Compass N
H Explore, modify, and visualize your data with MongoDB'’s GU
Go Back Close

Figure 3.2 : Methods to connect to database (Source mongodb.com)

Chatbot will be developed using Python 3.7. In the Driver select Python and
Version 3.6 or later. Below that, the connection string is created. Replace the
parameter <password> with the password of the user and <myFirstDatabase>
with the name of the database. Also, we must get the connection string using
the driver Node.js and version 2.2.12. That connection string contains all the
information of the database like uri and replicaSet name that will be needed for
the connection with Tableau.
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Connect to ClusterQ

+ Setup connection security + Choose a connection method Connect

o Select your driver and version

DRIVER VERSION

Python = 3.6 or later
e Add your connection string inte your application code
O Include full driver code example

mongodb+srv: //testi<password>f@iclusterd.79rb7.mongodb . net/myFirstDatabase?

retryWrites=truew=majority

ace myFirstDatabase with the name of the database

Replace <password> with
5 are URL encoded.

Having trouble connecting? View our troubleshooting documentation

Go Back Close

Figure 3.3 : Connection via Python (Source mongodb.com)

From the perspective of the MongoDB Database, everything is ready to use.
Next step is to use PyMongo, to connect it with our application. The connection
will be established by creating a new instance of the MongoClient Class using
the connection string that was acquired from the MongoDB Cloud Database.
We can obtain our database by parsing the name of our database to the
get _database() function.

from pymongo import MongoClient

clientMongo = MongoClient("nongodbtsry://test: |G- tere- 79rb7 nongodb. net/<dbnzmes Pretryiirites=truelu=najority”)
db = clientMongo.get_database("student db")
records = db.chatbot_records

Figure 3.4 : Python Library for MongoDB (Source mongodb.com)

Application is now connected with the MongoDB database and CRUD
operations are available. The last connection for MongoDB that must be
created is that with Tableau. To successfully connect Tableau with MongoDB an
ODBC driver must be created.

To successfully create the needed ODBC Driver, the following procedure must
be completed:
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1. Download and install the MongoDB ODBC driver with version 1.4.1 for
Windows.

2. Add to environmental variables of the system, the bin folders of the
MongoDB BI Connector.

3. Open ODBC Data Sources select System DNS and click Add....

=
User DSN = System DSM  Fle DSN  Drivers  Tracing Connection Pooling  About
System Data Sources:
MName Platform  Driver Add..
emove
Select a driver for which you want to set up a data source. nfigure
\ Name Version N
MongoDB ODBC 1.4.2 ANSI Driver  1.04.02.00
_‘L MongoeDB ODBC 1.4.2 Unicode Driver 1.04.02.00
MySQL ODBC 8.0 ANSI Driver 8.00.23.00
MySQL ODBC 8.0 Unicode Driver 8002300
ODBC Driver 13 for SQL Server 2017.140.202
ODEBC Driver 17 for SQL Server 2017.175.01. data provider.
Postgre SQL ANSI(x64) 9.06.05.00
< i " S
;’] BorjBewa

I — — — -

Figure 3.5 : MongoDB ODBC Driver

4. Select the MongoDB ODBC 1.4.2 Unicode Driver and fill the Connection
Parameters. Data Source Name is the name of the Data source.
Description is the description of the data source. TCP/IP Server is
localhost since the connection is established in local machine. Port is the
default port for SQL connection which is 3307. User and password fields
are the user’s name and password in MongoDB Cloud respectively.
Database field can be filled with the database that the user needs to
connect (not necessary).
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Connection Parameters

Data Source Mame: | My connection |

Description: | My connection | |

I
(@) TCP/IP Server: | localhost | Fort; | 3307

() Mamed Pipe:

User: | test |
Passv,ﬂ]rd: | FERERRRERBEREREE |
Database: | student_db v| Test
Details == oK Cancel Help

Figure 3.6 : Configuration of ODBC Driver
5. Click OK on the MongoDB ODBC Data Source window and click OK on the
ODBC Data Source window.

Our ODBC Driver is now ready to use from the perspective of MongoDB. In the
Tableau chapter, the connection between ODBC Driver and Tableau will be

established and further explained.
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3.2.Facebook Connectivity

To setup your app, give a name to your app and an email to let app
contact you for potential policy violations, app restrictions or steps to recover
the app if it's been deleted or compromised. Select if app’s purpose is to access
and use data on behalf of Yourself or your own business or Clients. Click Create
and your app is ready.

Create an App

App Display Name
This is the app name associated with your app 1D.

App Contact Email

This email address is used to contact you about potential policy violations, app restrictions or steps to recover the
app if it's been deleted or compromised

meniosamp@gmail.com

App Purpose
This app's primary purpose is to access and use data from Facebook's Platform on behalf of:

Yourself or your own business
Clients @

If you are developing an app that accesses and uses data from Facebook's Platform on behalf of
clients, you are subject to Section 5b of the Platform Terms.

Do you have a Business Manager account? - Optional

In order to access certain aspects of the Facebook platform, apps may need to be connected to a verified Business
Manager account. If you haven't yet set up an account, you can create one now or later in the process

By proceeding, you agree to the Facebook Platform Terms and Developer Palicies.

Figure 3.7 : Facebook App creation (Source developers.facebook.com)

Your newly created Facebook app is probably in development mode. Note that
apps in this mode are only allowed to message people connected to the app
(Admins, Developers and Testers). Once your app is ready to be public, the app
needs to go through app review for the pages_messaging permission. Visit App

Page 39 of 97



Review/Permissions and Features and find permission pages _messaging. Click
Request Advanced Access and Edit App Review Request.

FACEBOOK for Developers Docs Tools Support [UZYLSml Q. Search developer documenta n
5 wie - pp ID: 2 262 pp Type: Business H
3 App ID: 290054026228097 App Type: Bi

(o} Dashboard

publish_video
Settings v The publish_video per allows your app to sh N y
e e videos 10 an app user's tmeiing, group, overt o Page Standard Access o Readyto Use (0) :‘g“wf;fg'”' Request Advanced Access T}
&) Roles " @ Full Description
Q Alerts v
© 0o Review R pages_messaging
. 2 o Standard Access o Readyto Usa (0) podie eee Request Advanced Access [

requested

Requests
q @ Full Description

Permissions and Features

Figure 3.8 : Permissions of the Facebook App (Source developers.facebook.com)

Provide the needed verification details that are required and submit your
request for review. It usually takes 1 to 5 days to approve or decline the request.

Each app must be linked to a Facebook Page. To create one visit
Settings/Advanced and click Create Page.

FACEBOOK for Developers Docs  Toos  support oY  [HSS
Q
U wie - App ID: 250054026228097 App Type: Business () Help

® Allow API Access to App Settings
Set to No to prevent changes to app settings through APl calls

(4} Dashboard

-n- Settings -~
Domain Manager Add a Domair
Basic
No domains have been set for this app
Advanced
'@j Roles v App Page
Q Alerts v App Page
Create New Page
Q/j App Review v

Figure 3.9 : Creation of Facebook Page (Source developers.facebook.com)

It will redirect you to your new page link. Name your page, choose the category
that fits the most to the purpose of your application and finally write a
description about the object of page. Click Create Page and the application’s
page is ready.
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Figure 3.10 : Created Facebook Page (Source developers.facebook.com)

Since the application is a Business Type App, a Business Verification process
must be done that allow Facebook Messenger to gather information about you
and your business and verify your identity as business entity. To complete the
process, you must move in the App Dashboard and go to Settings > Basic >
Verification and click the Start Verification button.

If your Facebook developer account is already associated with a
Facebook Business account, you will be given the option to select a
Business within it. If you don't have a Facebook Business account, or if
your account contains no Businesses, you should create one. Connecting
your app to a verified Business completes the connection process and
there's nothing else to do. The Verification section should show that your
app is now connected to the selected verified Business.

If you connected your app to an unverified Business, Admin or a verified
developer of the Business must complete the verification process within
the Business Manager. Click Start Business Verification to load the
unverified Business in the Business Manager and complete the
verification process. Once you have completed verification, return to the
Basic Settings panel. You should see that your app is now connected to
a verified Business.
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Business Verification for w/e

g

Connect to Facebook Business Manager

Business Manager is a central space to manage your business, separate
from your personal Facebook profile. You'll need to verify your business
account in order to access data owned by people outside your business.

Select Account -

Select & Verify Later [+ start Business Verification

Figure 3.11 : Settings of the Facebook App (1) (Source developers.facebook.com)

The last step before getting application in public mode, is to insert the
necessary information of the application in the Settings > Basic. These are:

e App lcon (1024 x 1024). An icon that fits your application’s purpose

e Privacy Policy URL. You can either create a free privacy policy from
various free websites or use Heroku’s privacy URL.

e Category. Specify the category of your application.
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Currently Ineligible for Submission

Your submission is missing data in the following fields:

« Applcon (1024 x 1024)
= Privacy Policy URL
« Category

App ID App Secret

290054026228097 ssssssss Show
Display Name Namespace

w/e
App Domains Contact Email

meniosamp@gmail.com

Privacy Policy URL Terms of Service URL

Privacy policy for Login dialog and App Details Terms of Service for Login dialog and App Details

App lcon (1024 x 1024) Category
Choose a Category «

Find out more information about app categories here

App Purpose

* Yourself or your own business
Clients €
If you are developing an app that accesses and uses data from
Facebook's Platform on behalf of clients, you are subject to Section 5b
of the Platform Terms.

Figure 3.12 : Settings of the Facebook App (2) (Source developers.facebook.com)

After the successful completion of the above fields, the application is now ready
to run in public mode.

Afterwards, to connect page with Python and use it with PyMessenger the
Access Token of the page must be retrieved. In the Developers Facebook page,
in the application’s page at Messenger>Settings you can find the Access Token
of the page.
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To get started, please read the developer documentation for complete details. Your access to
and use of the Platform are subject to Facebook Platform Terms and Developer Policies,
together with all other applicable terms and policies

{n} Dashboard

{@} Settings v
Roles v

Get Started

Check out some resources that may help you in development: Quick Start (build a Messenger
Q’ Alerts o -~ app in 10 minutes) and Complete Documentation. Also join our Messenger Platform
Developers Community on Facebook to get latest news and learn more!

@ App Review v
Access Tokens Create New Page
Products Add Product
Webhooks Generate a Page access token to start using the platform APIs. You will be able to generate
an access token for a Page if
Messenger ~ 1. You are one of the Page admins, and
2. The app has been granted the Page's permission to manage and access Page
Settings conversations in Messenger.
Note: If your app is in dev mode, you can still generate a token but will only be able to access
Instagram Settings people who manage the app or Page.
App Analytics
Pages 1 Tokens
Activity Log i
w Wit tesi2 — Generate Token

117485840165031

Add or Remove Pages i}

1= Activity Log

Figure 3.13 : Access Token of Facebook Page (Source developers.facebook.com)

Click the “Generate Token” button and your application’s token is generated
and ready to be used. As explained, it will be used as a connection string in the
Python code that will be handled by the Bot Class of the PyMessenger Library.

from pymessenger import Bot

PAGE_ACCESS TOKEN = "EAAICWWPZQLEBAIQM2P7pGPxgIl
bot = Bot(PAGE_ACCESS TOKEN)

Figure 3.14 : Python Library for Facebook Messenger (Source developers.facebook.com)

Webhook Verification will be achieved with the verify() function. The set token

is “hello”.
{fapp. route(' /', methods=['GET'])
def werify():

if request.args.get("hub.mode”) == "subscribe"” and request.args.get("hub.challenge”}:
if not request.args.get("hub.verify token")} == "hello":
return "verification token mismatch™, 483
return request.args["hub.challenge"], 288
return "Hello world”, 266

Figure 3.15 : Webhook Verification through Python (Source developers.facebook.com)
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To set the same token on the application’s Facebook page, go to
Messenger>Settings. On the field “Verify Token” fill the Token “hello”.
Facebook will echo it back as part of callback URL verification. On the Callback
URL the URL of the Heroku’s Application will be filled. Heroku will further
explained in another chapter. On the Webhook’s Page select all fields for the
chatbot.

Webhooks Add or Remove Pages [fi]

Messenger ~

Webhooks
Settings
Instagram Settings To receive messages and other events sent by Messenger users, the app should
enable webhooks integration.

App Analytics
Callback URL Verify Token
Activity Log
https:/ifloating-shel-87008.herokuapp...
1= Activity Log
Validation requests and Webhook Token that Facebook will echo back to
notifications for this object will be sentto  you as part of callback URL verification.
this URL
Edit Callback URL E Show Recent Errors.
Pages 1+ Webhooks
Wit test2 16 Fields _ Edit
174 , messaging_p :_deliv..

Add or Remove Pages [i]

> Webhook Field Version Controls

Figure 3.16 : Token Verification on Facebook App (Source developers.facebook.com)

Edit Page Subscriptions X

Wit test2
117488540168031

Subscription Fields

| messages ~| messaging_postbacks messaging_optins
messaging_optouts ~ | message_deliveries | message_reads

+| messaging_payments " ging_pre_checkout o ging_checkout_updates

~ | messaging_account_linking ~ | messaging_referrals ~ | message_echoes

~ | messaging_game_plays ~ | standby ~ | messaging_handovers

~ | messaging_policy_enforcement | +| message_reactions ~ | inbox_labels

messaging_feedback

Cancel

Figure 3.17 : Subscriptions of Facebook App (Source developers.facebook.com)
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Connection is now verified, and the functions send_raw(payload) and
send_message(sender_id, message) of the Bot Class can be used.

The next step is to create the needed buttons of the application using the above
functions. As mentioned, buttons are recognized by the payload of the field
quick_reply that is used on the variable payload of send_raw() function. Each
time a user presses a button, the application “understands” that the user has
pressed it if the quick _reply field in included in the JSON body. Then, to identify
which button is pressed, the application checks the payload field inside the
quick_reply field. Payload is the field that the application handles on code to
reply on request.

Based on function send_raw() a new function is created to help us parse the
arguments easier. The function send _quick reply(recipient_id, text,
quick_reply) gets 3 arguments. The recipient id, the text message that the
application sends and the quick reply which is the argument to set up the
button.

quick _reply = [

1

"content_type":"text",

"title":"Teppatiopdg T=ot”,

"payload”:"termatismostest™,

“"image _url":"https://www.gannett-cdn.com/uxstatic/usatoday/usat-we
h

send _quick reply(sender _id,"Moio zivol to dvopd ococ;”, quick reply)

Figure 3.18 : Quick Reply variable

We have assigned 9 buttons in total for the chatbot application. The buttons
titles, their payloads and their description are presented below:

Button Title Payload ' Description

MAnpodopieg tieinaixap Button to request information about COPD
Mponyoupeva Button to request previous completed COPD
Teot previoustest questionnaires

MNpoAnyn prolipsi Button to request ways to prevent COPD
NEog Xprotng neosxristis Button that gives the input "New User"
Muvaika gynaika Button that gives the input "Woman"
Avtpag antras Button that gives the input "Man"

Agv anaviw denapantw Button that gives the input "No Answer"
TEPUATIONOG Button to request to end the existing COPD
Teot termatismostest | questionnaire

Teot XAl testxapinit Button to request to start a new COPD questionnaire

Table 3.1 : Buttons, Payloads and Description

Each button is used in multiple requests and multiple buttons can appear in a
response. There is one more button that we need to setup in the Welcome
Screen of Messenger. The welcome screen is the first thing people see when
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they encounter your Messenger bot and includes information that allows a
person to learn about your bot and what it offers. The welcome screen displays
the name and responsiveness of your bot, the profile picture and cover photo
from your Facebook Page, an optional greeting message, and the 'get started'
button.

0 Wit test2 ~

Ac FeKivRgouje
Wit test2
am D i oag! Eipon o
XAMbot ko eipon 5w

VIO VE GOIG
EVINUEPWOW VIO TNV
Xpovia AMOQPOKTIKI
Mveupovondadsio(A.
My

Mropeite va pe
PWTNOETE
TIANPOYOPIEC VIO TN
XA, koBwe Ko va
KOVETE TO Teot XA,
Ko v Seite ta Sika
0 goC OMOTEAET LT

[MAnpog... TeoT...
Ag EEKIVITOUE

Figure 3.19 : Chatbot’s welcome screen Figure 3.20 : Let’s Begin Button &
(Source facebook.com) Response (Source facebook.com)
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3.3. Wit Setting & Connectivity

The first step a developer needs to do to use Wit.ai Framework, is to create a
new application by clicking on the “+ New App” button.

" o —
\fﬂt .dal Apps Docs Help menelaosampartzakis

Welcome to Wit.ai

Turn what your users say into actions. /

My Apps

Name * Langua & Visibility t AppID t
ZndGreek el Open 1736292309871928
Myfirstapp en Open 668297507422268

Figure 3.21 : Wit.ai App Creation (Source Wit.ai)

The new application needs a name and it’s necessary to select the language that
the application will use for the NLP mechanism. For chatbots that are used in
Public applications, the “Visibility” selection must always be “Open”. Click
“Create” and your application is ready.
Create a New App X
Name

YourAppName

Language

English (EN) v
Visibility
~ | Open

Private

Import From a Backup

Browse...

(=]

Figure 3.22 : New App’s info (Source Wit.ai)

Therefore, in Wit.ai the training process is the following. Insert the user’s
expected utterance. Then define the intent of that utterance. After, the entities
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of that utterance must also be declared. Click the “Train and Validate” button
and the training process of the application will start.

\M’it,ai + New App Apps Docs Help - menelaosampartzakis

arcopd - AllApps > arcopd > Understanding @ Training complete

B Understanding

Train Your App

Add a sample utterance and specify an intent. You can also highlight words or phrases in the utterance to
annotate

Intents See how it works

Entities

Traits Utterance @

Al Management

Utter:

Settings

§ \What is the best prevention COPD? 247

.l Insights Intent@  prevention v out of Scope @

Entity Role Resolved value Confidence

prevention prevention - prevention w X

COPD COPD - COPD hd X

© Add Trait

Train and Validate

Figure 3.23 : Training the Wit App (Source Wit.ai)

The procedure of training will be continued until chatbot is fully trained and
able to understand every utterance of the user. The trained intents & entities
of the application are below.

intents description Entities

Sentences with that intent have as intent to
get the previous completed COPD questionnaire:questionnaire,
previoustest | questionnaires of the user previoustest:previoustest

Sentences with that intent have as intent to
greeting greet user and navigate him through chatbot

Sentences with that intent have as intent to
prolipsi give user ways to prevent COPD Xap:xap, prolipsi:prolipsi

Sentences with that intent have as intent to tieinaihxap:tieinaihxap,
what_is give user information about COPD xap:xap, explain:explain

Sentences with that intent have as intent to xap:xap
get_xap start a new questionnaire for the user guestionnaire:questionnaire
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Sentences with that intent have as intent to
antras get gender male

Sentences with that intent have as intent to
denapantw | get gender unknown

Sentences with that intent have as intent to
gynaika get gender female
Table 3.2 : Intents & Entities (Source Wit.ai)

Each of the above intents are handled and answered by fixed answers that have
been inserted in the chatbot code. Answers are presented below.

intents Answer

If user has completed COPD questionnaire at least once:
“Results based on points”

If user has never completed the COPD questionnaire:

Quaivetal ott bev €xete kavel to Teot akoua! Mrnopeite va to
SOKIUAOETE €iTe matwvtag To kouurnt “'Teot XAl eite ypapwvtag
previoustest ""Teot XAIl"".

lewa oac! Eiuot o XAlbot kat sipot e6w yLa va 0o EVAUEPWOW YL
greeting ™V Xpovia Artoppaktikn lNveupovonadeia(X.A.M.)!

2tn Jepaneia tng XAl nailet poAo n katadAAnAn @apUaKeUTIKN
aywyn, aAAd kot dAAEC Un QapUaKEUTIKEG mapeuBaoelg. H ditakorn
TOU Kanviouatoc eival emtidoyn kAeLSL otnv avtiuetwrnion tne XAfl.
O guBoAtaouoc twv aodevwy yLa n ypinn Ko Tov MVEULOVIOKKOKO
elvat ouolwdbdouc onuaociog napéuBaon. H nveuuovikn
amokatdotaon nailet emionc moAv Baoiko podo yiati BeAtiwvel Ta
ouuntwuata, Bonda tov acVevn va avtamokpivetal KaAUTEPa
OwUATIKA, AAAd ko ouvVaLoTNUATIKA, OTIC KAINUEPLVEG TOU
OpaotnpLOTNTEC KaL eV TEAEL BeATiwvel Tnv mototnta {wiig. Ot
papuoakoloyikéc Yepaneiec otn XAl nailouv anuavtiko podo otn
UEIWON TWV CUUTMTTWUATWY, OTN UEIWAN TNG CUXVOTNTAC KAL TNG
oo0Bapotntac Twv napoUvoewy, otn BeATiwon TS avtoxnc atnv
aoknon kot ouvodikd otn BeAtiwon tne mototntog {wrg. H
QapuakeuTIkn aywyn otn XAl cuvnBwc yopnyeitatl Ue elonvon kat
ylo To AOyo aUTO N TEXVIKN TNG ELOTIVONG ato ToV aoBevn nailet
oUCLAOTIKO POAO yLo Th owath ANYn te aywyng. ZUVEMWS TOOO N
TEYVIKI ELOTIVONG 000 KAl N TAKTLKA AN TNG, CUUQWVA UE TIC
oényiec Tou Yepamovrog tatpou, Ja MPETMEL VAl EMAVEKTIUWVTOL
TOKTLKA.

prolipsi

H Xpovia Artoppaktikn Mveuuovortadeia (XAM) sivot uta
what_is TPOOSEUTIKN aOTEVELA TOU EMNPEXIEL TOUG AEPAYWYOUS TWV
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TIVEUUOVWV. Me TNV napodo tou xpovou kahotd tnv avarmvor oAo
Kat o SUokoAn.

If user has never completed the COPD questionnaire:

Ac Eekvriooue Aotrtov! To Teot aétoAoynonc yia tn X.A.1.
QITOTEAEITAL ATTO 6 EPWTIOELG WOTE VO EKTIUNCOULE TNV EMidpoaon
10U ExeL n Xpovia Aropaktiki Mveupovortadeia otnv
kadnuepivotnta oag!

If user has completed COPD questionnaire at least once:
Quaivetal ot éxete Eavakavel o Teat X.A.M. and autov tov
Aoyapiaouo! Ooa JeAate va oUVEXIOATE OAV KATTOLOG QTTO TOUC
get_xap TTOPOKATW XPOTEC;

Occurs only inside questionnaire. Will explained in a later chapter.

antras TéAela, a¢ mepdoouue oto epwTnuatoAoyto! Epwtnon 1.......
Occurs only inside questionnaire. Will explained in a later chapter.

denapantw TéAela, a¢ mepdoouue oto epwtnuatodoyto! Epwtnon 1:......
Occurs only inside questionnaire. Will explained in a later chapter.

gynaika TéAcla, a¢ meEpdoOULE OTO EpWTNUATOAOYLo! Epwtnon 1.......
Table 3.3 : Intents & Answers (Source Wit.ai)

Now that our application’s training is finished, lead us to the next step of
connection. To be able to use our trained application of Wit in our code, a token
in generated to be used as a connection string. It’s available in Wit’s Application
“Settings” Menu. For our application, the “Client Access Token” will be used.
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wit.ai Apps  Docs Help . menelaosampartzakis

arco, - All Apps > arcopd > Settings raining complete
pd All A d > Sett e T g let

1B understanding

Settings

il Management App ID: 190436763105184

App Name
arcopd #
e Language Timezone
Settings
English (EN) - America/Los_Angeles -

Wil Insights Server Access Token

CFGUAET 2RGE4 2VBAEFC4HPF2EYWL2H56 o Generate new token
lient Access To
S2ZGAMRVEQEVMFEMSITNLFHVBKE VW40 o Generate new token
HTTP API
Type in an utterance to form a cURL request for the AP
curl \
-H "Auth tion: Bearer CFGU4E72RGA42VBAEFCAHPF2EYML2HSE' *\
‘https://api.wit.si/message?v=28216807&g="

Figure 3.24 : Token of the Wit App (Source Wit.ai)

That token will be used as a connection string to let our application
communicate with the Python code.

from wit import Wit

wit_access_token = "S52ZGAMRVEQEVMFEMSZITNLFHVEBKBIWVWVAO"
client = Wit{access token = wit_access token)

Figure 3.25 : Python Library for Wit.ai

Class Wit gets the “Client Access Token” of our application in order to use our
trained NLP model. Function message() gets the user’s utterance as argument,
extracts the intents and entities of the user’s sentence based on our Wit
Application and returns it in a JSON format. A sample context of the GET

message function parsing the utterance “MpoAnyn yia tnv XAM” (Prevention of
COPD in Greek) is the above.
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{'entities': {'prolipsi:prolipsi': [{'body': ‘Mpdinn",
‘confidence”: @.9283,

-

‘end": 7

‘entities": [1,

"id': "274956244024247 ",
‘name’ : ‘prolipsi’,
‘role’': 'prolipsi’,
‘start": 8,

"type': "value',

"value": "Mpdindn'}],
'wap:xap': [{'body': "XAN",

'confidence': 8.9569,

end 19,
'entities": [],

'id': '4BBETETETTEDERE",
'name': "xap',

'role’': "xap’,

'start': 16,

"type': "value',

"value"' ¥am' 31}

*imtents': [{'confidence': @.8188,
"id': '289221679276847',
"name": "prolipsi‘}],
"text': ‘MpoAndm yia Tnv XAMN",
"traits": {}}

Figure 3.26 : Response JSON of a Request (Source Wit.ai)

Returned JSON contains all the necessary information to understand what the
user wants to say to chatbot. Sentence “MpoAnyn yia tnv XAM” contains 2
entities that were created during training. The first entity is “MpoAnyn”
(Prevention) and the second is “XAl” (COPD). Each body of the entity appears
in the JSON and the confidence metric. Finally, it contains 1 intent which is
prevention with confidence 0.8188.
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3.4.Questionnaire Flow & Methods

In our chatbot application, the user will have the capability to take a COPD
questionnaire to learn about the COPD effect in his/her life apart from asking
regular questions that are answered through regular and fixed answers from
trained intents in Wit. Questionnaire consists of 10 questions. Some questions
accept limited answers. Questions and their limitation are presented below.
Questions are ordered to represent the flow of the questionnaire for a new
user.

Questions Answer Limitations
What's your name? No Limit
m What's your surname? No Limit

m What's your weight in kilograms? Integer value from 30 to 300

Man, Woman or No Answer.
These answers have been
trained as intents and similar
answers are also accepted.
Can be also inserted as
answers from buttons.

(O[II W: What's your gender?

From 1 to 10, how often do you cough?

l1to1l
(1= Never & 10 = Always) Integer value from 1 to 10

Question 5

From 1 to 10,do you often feel tightness

1to1l
in the chest? (1 = Never & 10 = Always) Integer value from 1 to 10

Question 6

From 1 to 10, do you gasp when climbing

stairs? (1 = Never & 10 = Always) Integer value from 1 to 10

Question 7

From 1 to 10, do you feel weakness
OISR during the day? (1 = No Weakness & 10 = Integer value from 1 to 10
Total weakness)
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From 1 to 10, do you feel insecure when
you leave home because of your illness?
(1 = Absolutely Secure & 10 = Totally
insecure)

Question 9 Integer value from 1 to 10

From 1 to 10, how restful is your sleep?
(1 = Absolutely calm & 10 = Totally Integer value from 1 to 10
anxious)

Question
10

Table 3.4 : Questions of Questionnaire

Every time a user starts taking a COPD test, a document is inserted in the
MongoDB database. That document has the following format:

new_questionnaire = {
"user_id": sender_id,
"start_xap": "yes",
"init_check™:"not exist",
"name”: "NA",
"surname": "NA",
"weight™: "NA",
"gender”: "NA",

"gl": "NA",

"q2": "NA",

"q3": "NA",

"g4": "NA",

"q5": "NA",

"g6": "NA™
}

Figure 3.27 : Inserted Document in MongoDB

After the successful insertion of the above document, every time chatbot
receive valid answer (based on the answers limitations) in each question, it
proceeds to next question. Also, each time a valid answer is received the
counterpart field of the document is updated with the answer.

The “user_id” field contains the user’s Facebook ID. “Start_xap” field indicates
if the user has started the COPD test and it’s filled with “yes” or “no”. Next is
“Init_check” field. The purpose of that field, is to check if the user has
completed the COPD test ever before to autofill some of his personal
information. If the user has completed the test at least once, then its value will
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be filled with “exist” during the insertion, otherwise with “not exist”. In the
“exist” case, the user must choose to continue either with one of the first name
and last name that has completed the COPD test or continue as a new user. If
the user continues with one of the previous first and last name, then the fields
“name”,”surname” and “gender” are filled from the fields of the previous COPD
test and the field “Init_check” turns to “not exist” to continue the
qguestionnaire. In case that the user selects to continue as a new user, the field
“Init_check” turns to “not exist” once again. In that way, multiple users can take
the COPD test from the same Facebook Account. The fields “name”, “surname”,
“weight” and “gender” are the user’s first name, last name, weight and gender
respectively. The fields “q1” to “q6” are filled from the inputs of the user
regarding Question 1 to Question 6.

After the successful completion of the COPD questionnaire, a new document is
inserted in the database that has the following format and the old one is

deleted.

_id: ObjectId("61083901e2fe221b3455ebas
results: "results”

user_id_res: "3481400398647377"

name: "pev"

surname: "apm”
weight: 56
gender: "male”
points: 29
ql: 5

q2:
q3:
qd:
q5:
q6:
tr_timestamp: "02-08-2021 18:27:13"

[s R W e VRV T Y

W

Figure 3.28 : Final Document that is inserted

The field “_id” is the default ID field that Mongo pass to every document. The
“user_id_res” field contains the user’s Facebook ID. The field “points” contains
the sum of points of ql1 to 6. The “tr_timestamp” contains the timestamp in
GMT+2:00 (time zone of Greece) that lie during the completion of the COPD
test. The rest fields are same as the first inserted document.

In case where the user selects to continue as an existing user then the flow of
the questionnaire is limited to the Questions 3,6,7,8,9,10 of the above table
(Table 3.4) since the rest fields are auto filled from a previous test.
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The only questions where the answer can be predicted is the one regarding
gender. For that reason, we trained our chatbot application with multiple inputs
regarding gender, so it can also accept and understand the intent of text except
from buttons. The rest questions can be answered with infinite answers. For
the questions that they don’t have a limitation, like name and surname it’s not
necessary to check the input of the user. But for the questions regarding weight
and gl to g6 there are some limitations. Those limitations can only be checked
by scanning the raw text of the response JSON. For example, for the question
“What's your weight in kilograms?” the answer must be an integer number
from 1 to 10. The answer will be included in the field “text” of the response
JSON (see picture JSON above Figure 3.26). If that field contains a text different
than a number from 1 to 10 then the answer is considered as invalid and the
user must answer that question again.

After the successful completion of the questionnaire, chatbot will warn user
about the effect of COPD in user’s life and inform user on how to prevent it.
Moreover, after the completion of 5 COPD tests from the same user (same
name and last name), chatbot will provide some statistical information about
the user’s progression. Finally, chatbot will make a prediction about the user’s
points of the 5™ COPD test. If prediction points are between +-7 points of user’s
5t actual COPD test, prediction will be considered as successful and chatbot
will explain user the result of that prediction. If prediction exceeds threshold of
+-7 points, prediction will be considered as failed and chatbot will explain user
the result of that prediction. That’s the logical flow of the questionnaire.
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3.5.Tableau Dashboards & Connection

To retrieve the data of chatbot, create the necessary Dashboards and
monitor the users, a live connection between Tableau and MongoDB must be
established. that reason, an ODBC driver was created using the MongoDB
Connector. To enable the connection, open a CLI and enter the following
command.

mongosqld --mongo-uri "mongodb://cluster0-shard-00-
00.79rb7.mongodb.net:27017,cluster0-shard-00-
01.79rb7.mongodb.net:27017,cluster0-shard-00-

02.79rb7.mongodb.net:27017/?ssl=true&replicaSet=atlas-igxe97-shard-
O0&retryWrites=true&w=majority" --auth -u username -p password

e mongosqld will start the connection of localhost with the Mongodb Atlas
Database.

e --mongo-uri takes as argument the URI string that was taken from the
connection string of Node.js except username and password in the
beginning. These 2 parameters will be filled in the end with the —auth

e --auth gets as argument the username and password

The CLI will look like this:

"chatbot_records"]

Figure 3.29 : Connection to MongoDB for Tableau

The connection between database and localhost is now active.

Having the CLI running, open the Tableau application, click to connect to a
server and select Other Databases (ODBC). Select DNS and click on the name of
our connection i.e. “My Connection”. Click “Connect” and “Sign In” and the
Tableau is now connected with on. Select our database named “student_db”
and select the table “chatbot_records”. Double click on the “New Custom SQL”
and input the query SELECT * FROM student_db.chatbot_records. That query
will give us all the records of the table.
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5 Tableau - Book1

# €20 8- student_db

Connections

My connection 2 (ODBC)

Other Databases (ODBC)

Database
student_db -
Table Edit Custom 5QL X
e s— Py SELECT * FROM student_db.chatbot_rscords
(@) Exact _ Contains | Startswith Drag tables here

B chatbot_records

Preview Results... Insert Parameter ~ Cancel

B New Custom SQL

iE Sortfields Datasource order h

Figure 3.30 : Query to get all data from MongoDB to Tableau

We are now ready to proceed with the creation of worksheets.
The 1%t Worksheet refers to the Total COPD Tests.

TuvoAlkog AplBuog Teot

27

Figure 3.31 : Total Number of COPD Tests Card

The 2" Worksheet refers to the Number of Unique Users.

Movadikol XprjoTeg

11

Figure 3.32 : Number of Unique Users Card

The 3™ Worksheet refers to the Total COPD Tests per Result.
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AmtoteAécpata TeoT

E ¥umin

MéTpua
15-55,5

Figure 3.33 : Results Pie

The 4™ Worksheet refers to the AVG Points per Question.
Meoog Opog Movtwyv ava Epwtnon

M.O Novrww

2.5 3.0
M. Epurtnong 1
M.O Epurtnomng 2
M.O Epurtnong 3
MO Epurtnomg 4

M.O Epwrmong 5

M.O Epwtnong &

M.O Mévrww

Figure 3.34 : AVG Points per Question

The 5th Worksheet refers to the Number of COPD Tests per Date.

ApBuo¢ TeoT ava Hugpounvia

Figure 3.35 : Number of COPD Tests per Day

We are now ready to bind all Workbooks together to a Dashboard. It will
contain filters like Date, Time, First Name & Last Name and Results. Filters will
help us track better the information we need. More filters and parameters were
about to be added but the current ODBC driver cannot support them. The final
Dashboard looks like this.
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Chatbot Xpoviag Artodpaktikrg Mvevpovortadsiag (XA - COPD)

Dat Time. First Name & Last Name Results

ate
Filters 11/7/2021t01/9/2021 All all Al

JuvoAkog ApBuog Teot Mova8ikoi Xprjoteg

27 11

AmoTteAéopata TEoT Méoog Opog NévTwv ava Epwtnon
@ Yonrn

Métpia
15-55,56%

Ap1Buog Teot ava Huepounvia

MhiiBog Teot

Figure 3.36 : Tableau Dashboards

For a user with no programming skills it’s difficult to run the necessary
commands and open the Tableau report. For that reason, a new .bat file was
created. Batch files (.bat) consists of a series of commands to be executed by
the command-line interpreter, stored in a plain text file. A new file was created
with the Tableau file and the .bat file. We first opened a notepad, insert the
following commands and the notepad was saved with extension .bat.

mongosqld --mongo-uri "mongodb://cluster0-shard-00-
00.79rb7.mongodb.net:27017,cluster0-shard-00-
01.79rb7.mongodb.net:27017,cluster0-shard-00-

02.79rb7.mongodb.net:27017/?ssl=true&replicaSet=atlas-igxe97-shard-
0&retryWrites=true&w=majority" --auth -u username -p password
C:\Users\menio\Desktop\thesis\Book1.twb

As a result, by double clicking the .bat file the above scripts will executed, and
the Tableau Dashboard will open.
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3.6.Heroku Setting & Deployment

To build the project’s folder create a file named facebook-messenger-
chatbot. Open a CLI an run the command virtualenv myenv to create the
isolated environment of the application.

BiER-i=

Apxuxri prion  Mpopoin

& > v 4 B facebook-messenger-chatbot

# Tpryopn mpéapaan

Figure 3.37 : Creation of Project’s file

After the successful creation a file named myvenv will appear in the folder. To
activate the virtual environment run the command myvenv/Scripts/activate.

Use the command pip install pymessenger flask to install all the necessary
libraries of the project of the code including gunicorn.
dé4.whl (14 kB)

ol
Downlo

Figure 3.38 : Installation of necessary Python libraries

Create a python file named app.py and insert the code needed to run the
application. That file will hold the code of the application.

Next, run the command pip freeze > requirements.txt. That command will
return all dependencies of the application and their version.
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Apyzio  Emelepyooic Mopprn Mpofedn  BenBawo
certifi==2020.6.20
chardet==3.0.4
click==7.1.2
dnspython==2.8.8
Flask==1.1.2
gunicorn==28.0.4
idna==2.1@
itsdangerous==1.1.8
Jinja2==2.11.2
MarkupSafe==1.1.1
numpy==1.18.4
prompt-toolkit==3.8.8
pymessenger==08.8.7.08
pymongo==3.11.8
requests==2.24.0
requests-toolbelt==0.9.1
six==1.15.8
urllib3==1.25.10
wcwidth==08.2.5
Werkzeug==1.8.1
wit==6.0.0

Figure 3.39 : Needed Python Libraries

After, we need to create a Procfile. Procfile will tell Heroku which file contains
the flask app and thus which script to run first. To create it run the command

echo > Procfile. Edit the created Procfile by removing all contents and filling it
with the command web: gunicorn app:app.

| -

ApXIKN Kown xpnon MNpo

L . facebook-messenger-chatbot

Ovopo

B yeny

. Procfile

#* Tpriyopn mpoofaon

> Procfile

. Tableau Files
B e P g *Ch\Users\menic'\Desktop\facebook-messenger-chatbot\Procfile - Notepad++
File Edit Search View Encoding Language Settings Tools Macre Run Pluging Window 7

cEHEHE 2 HE 2 gl asx BB = FEEpE = E
B iban np 1 [ Procfile E3 l

Figure 3.40 : Procfile Creation

A git repository must be made for that project and so, run the command git
init. Running the command git status, one of the files that seems to be
untracked is myenv/. But since the requirements.txt file is also included
myenv/ should not be added. So the next command is echo > .gitignore which
creates the file gitignore. In that file remove all contents and add the text
myvenv/. Everything on that folder will be ignored from being added by git.
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Next step is to add the files running the command git add . in the command
prompt and then commit the added files with the command git commit -m
“ourproject”.

It remains to push the application. But to use Heroku it’s necessary to create
an app and then push it in that app. To create a Heroku app run the command
heroku create. A colored name will appear in the command prompt that is the
name of the heroku app.

bot>heroku create

Figure 3.41 : Heroku App Creation

Now we need to tell git repository what the URL of the git repository of the
heroku app is. To do that, run the command heroku git:remote -a
name_of the heroku_app . Finally, run the command git push heroku master
to push the commits on the Heroku app.

Log in Heroku in the app’s page. Click on the app’s name and then on the
Open app in top of page. If the deployment was successful, the set message of
the Webhook will appear on the top of that page.

' Salesforce Platform

Jump to Favorite

9 s > floating-shelf-87008 iy l Open app H More &

80 = ® 4 © @m L

Get a complete visualization of your app in a

@ team-based continuous delivery environment | Hide |

with [/ Heroku Pipelines.

Installed add-ons Configure Add-ons @
There are no add-ons for this app
fou can add add-ons to this app and they will show here. Learn more
Dyno formation et Configure Dynos &

Figure 3.42 : Deployed Heroku App (Source heroku.com)
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# floating-shelf-87008.herokuapp.com

ouTube

Hello world

Figure 3.43 : Message of Webhook (Source heroku.com)

To monitor and debug the application click on the More button and View Logs.
Each time an action happens in the chatbot, the logs will be updated with the
respective actions.

¥ Open app H More &
Activity
JuoLaOBIG0RFI/ ), LIMESLAMD | 1031132/22063, IN_SVAPLOYEYVIFR RIAL LT Iy BATUAEICD 14 _SuUNIK 1 TDe -

1 e mpooSEUTiKY 0B

text': 'H Xpvia Amodpaxtini Mveupow

‘app_id': 59412

He Ty mip

o Tou Xi

AnodpakTLkA Ny

text': ondgEa (X ula mpoodEuTiKY
payuyoic wv. Me TV T
‘Tou Xpovou xkuBio Kal Mo SuoxoAn.*,
‘traits': {}}

b

b35c6271434be27" )

jectId( ' 60ebafri

pOKEUEVOU

"use!

oac yvwpicoups
‘g5'i NA', 'g6': NA'}]
1]: 10.1.57.218 - - [88/Sep/2821:28

yivel xahizpn aEioAGynon!®, ‘surname’:

P/1.1" 209 2

008 . herokuapp. com re

#5a-352C-7e4B2360365d

‘page’, 'entr [{'id': '117485840168031', 'time': 1631132729221, 'messaging’: [{'sender': {'id
31132728998, 'message’: {'mid': 'm_i@porV3Y15oYjxzgx3KS-T-GVery_KGzHASYE1DHDSYDE-poMcFulifli1pdFI4ual-

*117488840168031°}, *
*MpSAngn’,

oating-shelf-8
t
[88/Sep/2021:26:25:29 +0608] "POST / HTTP/1.1" 200 2
b.1]: {object': ‘page’, ‘entry’: [{'id': '117488840168031', 1631132729942, ‘messaging’: [{'sender’: {'id': '117438840168031'},
"timestamp': 1631132729780 n7Mag-NUyD-

tX2ECYBBrmXE ELXTrYA’, {a TG XAN maigan
H dlakomi Tou xamviopatoq sivat fi KAELS v imon TG XAN. O =uPoAlacuéq

808, herokuapp.com regue: -d720b234a74d

‘message’

1. H AveunoviK aroxaTé

aon maigeL e Tlvel Ta ourT

MEDVEC TOU SpACTNPLGTNTEG xal £V TEM . 01 dapuoxohoyikéc

otny doxnon kat ouveAl

(véTNTag ka1 Tng coBapbTTag ot BeArivon tng mowdTnrag fu

yio T o

A Afibn Tng avwyric. Euvemie téoo n

Autoscroll with output Save

Figure 3.44 : Logs of the App via Heroku (Source heroku.com)

The URL of the application must be completed in the Application’s Developer’s
Facebook page in the Messenger Settings as mentioned in the Facebook app
configuration chapter.
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Webhooks

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

Callback URL Werify Token

https:/floating-shelf-87008 herokuapp.com/

Walidation requests and Webhook notifications for this object will be sent  Token that Facebook will echo back to you as part of callback URL
to this URL verification

Edit Callback URL Show Recent Errors

Figure 3.45 : Heroku page on Facebook App (Source developers.facebook.com)

The chatbot application is now ready and running.
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4. Results

4.1.Expected Chatbot Conversation

Since the application is now active and in public mode, the users can
now use the chatbot. The conversation between a user and the chatbot is
displayed below. The Chatbot’s Facebook page is located at the URL
https://www.facebook.com/Wit-test2-117488840168031/

Click on the button Message to open the Starting page.

Wit test2

Anpoupyia Snpogisvong

Mpoadrikn ik

@ 4 éropa axorouoty

Asv UTIAPXOUV AKOHA SNHOCIEVOELG

MNMpoteivete SopBwoeig

Figure 4.1 : Navigation on Facebook’s Page (Source facebook.com)
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https://www.facebook.com/Wit-test2-117488840168031/

23:30 Cd & B2 - N =l 59% =

< Wit test2

Wit test2

Anpiovpyog gaming Bivteo

0 xpnotng AyyeAikn MovAn kat 2 akopn
pilotL SnAwoav O0TL TOug ap€oeL avtn TN X...

Otav natnoete ZEKINHITE, o xpriotng Wit test2 8a det Ti¢ dnuooteg
TIANPOYOpPIES 0ag.

ZEKINHZITE

I O <

Figure 4.2 : Sample Conversation (1)
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2330 a @ ® N = 60% |

W

Wit test2

O xpnotng AyyeAwkn MouvAn kat 2 akopn ikot SnAwoav
OTL TOUG apEael autn tn ZeAida
Anulouvpyog gaming Bivteo

MPOBOAH MNMPO®IA

Ag Eeklvriooupe

lewa oag! Eipat o XAlbot kat eipat
€dw yla va oag EvnUEPWOW yLa TtTnv
Xpovia ATo@PaKTLKN
Mvevpovoradeta(X.A.I.)!

MrmopeiTte va He pWTNHOETE
TAnpowopieg yla tn X.A.lN. kaBwg kat

va kavete to Teot X.A.N. kat va deite
‘W Tadikd oag anoteAeopatal %

vV Minpogopieg Y Teot XAN Y Mponyouyps
e ® @ ¢ A O b

1l O <

Figure 4.3 : Sample Conversation (2)
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23:31 E‘n . N§ /'su.l 5% =

& (W Wittest2 &

i & sl Wromeed by osmn) il jnsposdeiivan Ruigdeiaso i

w

OTL TOUG ap€oeL auTn Tn ZeAidba
Anpovpyog gaming Bivieo

MPOBOAH MNMPO®IA

ZEKIVAOTE

lewa oag! Eipatl o XAlbot kat eipat
edw yla va oag evnUeEPWOW yla Tnv
Xpovia AToppakTLKn
Mvevpovomadeta(X.A.IM.)!

Mmopeite va pe pwTnoete
mAnpogopieg yla tn X.A.lN. kKabwg kat
va kaveTe to Teot X.A.M. kat va deite
Ta dika oag anoteAeopatal

MNMAnpoyopieq
H Xpovia Amo@pakTiki

Mvevpovoradeta (XAM) eivat pla

TPOOSEVTLKI ACHEVELA TIOV

ETNPEATEL TOUG AEPAYWYOULG TWV

TVeELPOVWYV. Mg TNV mapodo tou

XPOVOUL KaBLoTd TNV avarmvor) 0Ao Kat

TILo SOOKOAN. &

V Teot XAIl V MpoAnyn V Mponyovpeva T

0O @ ¢ A ® b

|1 O <

Figure 4.4 : Sample Conversation (3)
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2331 Wa @ -

& (W Wittest2

w

aAAQ KAl AAAEG PN QAPHUAKEVTIKEG
napeppacelg. H dtakormr) tou
kanviopatog eivat emihoyn KA1l
oTnV avilgeTwrion tng XAr. O
EUBOALACHOG TWVY AoBeVWY yLa Tn
ypiTn Kat Tov MVEVHOVIOKKOKO gival
ouolwdoug onuaciag apepBaon. H
TIVEVUHOVIKN anokatdotaon nailet
eniong oAV Bactko poAo yiati
BeATlwvel Ta cupmTwata, Bondad
TOV a0BEVI va avtanokpiveTal
KAAUTEPA CWHATLKA, AAAA Kal
ouvalolnUATLKA, OTIG KABNUEPLVES
TOUL SPACTNPLOTNTEG KAL EV TEAEL
BeAtiwvel Tnv otdéTnTa WNG. Ot
(PapUaKoAoyLkeg Beparneieg otn XA
naidouv onUavTLko pOAO OTN PelwoN
TWYV CUUTITWHATWY, 0TN Yelwon TNG
ouxXvoTNTAG KAl TNG coBapoTnTag
TwV tapo&uvoewy, oTn BeAtiwon tTnNg
avtoxng oTnv Aoknon Kat GUVOALKA
otn BeAtiwon tng mototnTag {wng.
H @appakeuTikn aywyn otn XAl
ouvnBwG xopnyeital e gLomvor) Kat
yla To AOYO aUTO N TEXVLKN TNG
€LOTIVON G amo Tov acBevr) ailet
0OLOLACTIKO POAO yLa T CWOoTH ANYn

NG aywyng. ZUVETWG TOOO N TEXVLKN

€LOTIVONG 000 Kal N TAKTLKA AQyn
NG, COPPWVA PE TIC 0ONyieg Tov
BepAmovTog LaTpou, Ba peMEL va
EMAVEKTLUWVTAL TAKTIKA.

N =l 59% =

V MAnpowopieq V Teot XAl V Mponyoupe

0O @ ¢ A &

11 O <

Figure 4.5 : Sample Conversation (4)
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2331 W@ - N =l 59% =

&« (W \Wittest2 o

Mponyovpeva Teot

Ol mponyoLpevoL OVTOL oag, ntav 21!
Ta anoteA€éopata yla avtoug Toug
TovToug eivat Ta €€NG:

Enidpaon: MetpLa

revikn Ewova: H XAr eivat éva ano
TA ONUAVTLKOTEPA TPORARLATA TIOV
avTIPeTWTieTE. KATIOLEG PEPEG TNG
eBdopadag eivat KaAEg, alAd TiGg
TIEPLOCOTEPEG BNXETE, EVW TIEPVATE
Kploelg emideivwong 1-2 popeg To
XPOVo. TIG MEPLOCOTEPEG HEPEQ
OUOKOAEVEDTE va avanveVOETE Kal
ouxva umvate pe opifLuo oto
otnBog r dvomnvola. Otav KAvete
OLKLOKEG EPYACieS XpeldaleoTe cuyvad
dlaAeippata.

Mpoteivetal va:

- KOYETE TO KATIVIOUA

- eyBoALdleoTe KABE XpOVO KATA TNG
ypinng

- anoYeLYETE TNV €KBeON o€
TIAPAYOVTEG TIOV UTIOPEL va
EMLOEIVWOOLY TNV KATACTACH 0aG

- akoAouvBnoete Bepaneia, peTA ano
latplkn e€€taon

Kal ETUTAE0V, OE ouvepyaaoia Ue Tov
LaTpo oag, va:

- emaveeTaoeTe TN Oepaneia mov
akoAouvBeite

e @ @ ¢ Ac ® &

I O <

Figure 4.6 : Sample Conversation (5)
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2332 Wd & B -

< (W Wittest2

N =0l 59% =

Teot XAl

daivetal 0TL €XeTE EavaKAveL TO
teoT X.A.lN. ano avtov Tov
Aoyaplacpo! Oa B€Aate va
ouvexioate oav KAMOLOC Ao TOUG
TIAPAKATW XPrOTEG;

1: MEN2 AMP2

2: MEN3 AMP3

3:ghgh

4: test1 testl

5: tyyt tytyttyt

6: Mevedmng Anye

7: pev apm

8: puv puv

9: 06069d0060d dawaddopdo
Edv vai, mapakaAovpe dwote Tov

apLBuo oL AVTLOTOLXEL OTOV
eTMLBLUNTO XPNOTN, SLAPOPETLKA

natnote 1o Koupti ‘NEog Xpnotng'.
V NE€og Xpnotng 2L Teppatiopog Teot
0O & ¢ A ®

I O <

Figure 4.7 : Sample Conversation (6)
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2332 d & B2 -

&«

W Wit test2

5: tyyt tytyttyt

6: Meveang Anye

7: Hev aut

8: Juv puv

9: 06069 d0060d dapaddowdo
Edv vai, mapakalolpe dwaote Tov
aplBuo Tov avTLoToLXEL OTOV

EMOLUNTO XPNOTN, dLaPopeTIKA
natnote to Koupti '‘NEog Xpnotng'.

N =l 59% =

N€og Xpnotng

Acg Eekvnooupe Aotnov! To Teot
aglohoynong yta tn X.A..
amoTEAELTAL ATIO 6 EPWTNOELG WOTE
va EKTLUNOOUVKE TNV EMidpacn mou
€XEL N Xpovia AMOYPAKTLIKN
MNMvevpovondbela otnv
KaenueplvotnTd oag.!

Mptv EekivriooLE, Ba XpeLAoTEL va
0aG YVWPILoOUPE TIPOKELPEVOL Va
yivel kaAutepn agloAoynon!

Moto gival To 6voud oag;

2 Teppatiopog Teot

O @ ¢ A

11 O <

Figure 4.8 : Sample Conversation (7)
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23:32 d & B -

& (W Wittest2

Ac Eeklvrioovpe Aotmov! To Teot
alohoynong yta tn X.A.lN.
ATIOTEAELTAL ATIO 6 EPWTNOELS WOTE
Va EKTLUNOOULKE TNV €Midpacn mou
€XEL N XpoOvia AMOYPAKTIKN
Mvevpovomadela otnv
KanueplvotnTa oag.!

Mpv EeKLviooLUE, Ba xpeLlaoTel va
0ag YVwpPiooupE TIPOKELPEVOUL va
yivel kaAOTepn agloAoynon!

Moto eivat To évopd oag;

N =l 59% m

MeveAaog

Molo eival 1o eMiBeTO 0ag;

Apmapt?akng

Moo eival To Bdpog oag (o€ KIAQ);

Ourng! MaAAov n andvtnon mouv
dwoate dev ntav eykupn! NMapakaAw
dwoTte pia Tiun anod to 30 Ewg 1O
300!

24 Teppatiopog Teot

0 @ ¢ ha ®

|1 O <

Figure 4.9 : Sample Conversation (8)
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23:34 (d & B - N§ =l 58% m

&< (W Wit test2 &

wp
Moto eivat To pLuAO oag;

EruAé€Te pia anod tig mapakdtw

ETUAOYEG.

Ourng! MdAAov n anavtnon mov
dwoate dev Atav eykupn! Mapakaiw
dwoTte andvtnon 'apoeviko, 'OnAuko

n 'dev anaviw'.
antras

TeAelq, ag mepdoovpe 0To
EpWTNUATOAOY!LO!

Epwtnon 1: Ano to 1 €wg 1o 10, méco
ovxva Brixetat (Omouv 1=Agv BRxw
note kat 10=Brxw ocuvéxela)

Oumg! MAaAAov n anavtnon mouv
dwoate dev ftav eykupn! Mapakaiw
dwoTte pia TR ano 1o 1 ewg to 10!

2L Teppatiopog Teot
0O @ ¢ A & Ib

11 O <

Figure 4.10 : Sample Conversation (9)
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23:34 Gl & @ -

< (W Wittest2

Oumnc! MaAAov n anavtnon mouv

N .l 58% =

dwoate dev ntav eykupn! Mapakaiw

dwote pia TR ano 1o 1 €wg to 10!

H anavtnon oag ntav eykupn! Ag
TIPOXWPNOOUVKE OTNV EMOUEVN
gpwtnon!

Epwtnon 2: Ané to 1 éwg 10 10,
aloBdveote ouyva oPiLluo oTo
otnBog; (Omou 1=Aegv atoBdavopat
o@igLpo kat 10=Atgbavopal eviovo
o@igLuo)

H anavtnon oag ntav eykupn! Ag
TIPOXWPNOOUVKE OTNV ETOHEVN
epwtnon!

Epwtnon 3: Ano 10 1 €wg 1o 10,
Aaxavialete otav aveBaivete
okdAeg; (Omouv 1=Aev Aaxavialw
KaBoAou kat 10=Aaxavtalw ToAD)

2 Teppatiopog Teot

0 @ ¢ A

1] @) <

Figure 4.11 : Sample Conversation (10)
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23:35 Gd & BB -

& (W Wit test2

TPpWwW LI VI

Epwtnon 3: Ano 1o 1 éwg 10 10,
Aaxavidalete otav aveBaivete
okdAeg; (Omouv 1=Agv Aaxavidalw
KaBoAov kat 10=Aaxavidalw moAV)

H amnavtnon ocag ntav eykupn! Ag
TIPOXWPNOOUKE OTNV ETIOHEVN
epwTtnon!

Epwtnon 4: Ano 1o 1 ewg 10 10,
aLoBdveoTe atovia HEoA OTNV NUEPQ;
(Omou 1=Aev aioBdvopat atovia kat
10=Awg0avopat evrovn atovia)

H amavtnon cag nrav eykupn! Ag
TIPOXWPNOOUVKE OTNV ETIOUEVN
gpwTtnon!

EpwTtnon 5: Ané 10 1 éwg 10 10,
vViwBeTe avacpalng otav Byaivete
ano To omiTL, Adyw TNG achevelag
oag; (Omouv T=Agv viwBw KaBoAou
avac@aleta kat 10=Nwwbw &vtovn
avac@dAeLa)

2. Teppatiopog Teot

0 & ¢ A &

|1 O <

Figure 4.12 : Sample Conversation (11)
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23:35 d & B - N{ 2» .l 58% =

& W Wittest2 0

e e N Al

Epwtnon 4: And 1o 1 €w¢ 10 10,

aloBdveoTe atovia HECA OTNV NUEPQ;

(Omov 1=Aev aicBavopat atovia kat
W 10=AwcBavopatl €vtovn atovia)

H anavtnon oag ntav eykupn! Ag
TIPOXWPNOOUVKE TNV EMOUEVN
epwtnon!

Epwtnon 5: And 10 1 €wg 10 10,

VIWwBOETE avaopaing otav Byaivete

amo 1o omiTL, AOyw TNG acbevelag

oag; (Omou 1=Agv viwbw KaBoAou

avaocpaAetla kat 10=Nwwbw €vtovn
W  avac@dAela)

H anavtnon oag ntav eykupn! Ag

TIPOXWPNOOUVUE OTNV ETIOHEVN

epwtnon!

Epwtnon 6: Ano to 1 £€wg 10 10, tdéo0o

npepog eivat o umvog oag; (Omouv

1=AnoAvTa npepog kat 10=Kaboiov
W 1peuog)? &

2 Teppatiopog Teot

e @ @ ¢ Ac ® &

1 O <

Figure 4.13 : Sample Conversation (12)
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& (W Wittest2 &

Epwtnon 6: Ano 1o 1 ewg 1o 10, moco

npepog eivat o umvog oag; (Omov

T=AnoAvta npepog Kat 10=KaboAouv
W Npepog)?

Enidpaon: MetpLa

levikn Ewkova: H XAr eival eva ano
TA ONUAVTIKOTEPA TIPOBANKATA TIOU
avtipeTwilete. Kamoleg HEPeEC TNG
eBdopadag eivat KaAeg, aAAd TIC
TIEPLOCOTEPES BNXETE, EVW MEPVATE
Kploelg emdeivwong 1-2 popeg To
XPOVO. TG MEPLOCOTEPES PEPEG
dUOKOAELEDTE va avamveLOETE Kal
ouxva Eumvdte pe o@iLpo oto
otnBog ) duonvola. Otav KAveTe
OLKLOKEG €pyacieg xpeLaleote ouxvd
OdlaAeippata.

MpoteiveTal va:

- KOYETE TO KATVLOHUA

- eBoALaleoTe KABE XPOVO KATA TNG
ypinng

- aMoYeLYETE TNV EKOBEON O€
TIapdyovTEC TIOL PTIOPEL va
EMLOEVWOOLV TNV KATACTACH 0ag

- akoAovBroete Bepaneia, peTd Anod
laTpLkn e€€taon

KAl ETUTIAEOV, OE CUVEPYAOia PUE TOV
latpo oag, va:

s o 5 s i e N e e i 141

e ® @ ¢ Aa ® b

1 O <

Figure 4.14 : Sample Conversation (13)
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&

w

V Teot XAl V MpoAnyn V Mponyovpeva T

W Wit test2 0

- KOpeE LE LO Kalviopa

- egBOALAZe0TE KABE XPOVO KATA TNG
ypinng

- AMOYEeLYETE TNV €KBeoN o€
TIaPAYOVTEG TIOVL UTopEL va
EMLOELVWOOLY TNV KATACTAOT 0ag

- akoAouvBnoete Bepaneia, peTa anod
LaTpLKn €€ETAON

Kal ETILTTAEOV, OE CLVEPYATiA PE TOV
LaTpo oag, va:

- eMavegeTAoETE TN Bepaneia mov
akoAouvbeite

- anevbuvOeite o€ €va KEVTPO
TIVEUHOVLKAG amoKataotaong

- e€aoaliote OTL akoAouBeite TN
BEATLOTN TPOCEYYLON yla TNV
elaxlotormoinon kat tn dtaxeipion
TWV Kpioewyv emudeivwong

- EMAVEEETAOTE TOUG MAPAYOVTEG
TIoL EVOEXOUEVWG ETLRAPVUVOLY TNV
Katdotaon tTng vyeiag oag

OEAW TIANPOYOPLEG YLa TN XAt

H Xpovia Amo@pakTiKh
Mvevpovomddela (XAM) eivat pia
TIPOOdEVTIKI A0BEVELA IOV
EMNPEALEL TOLG AEPAYWYOUS TWV
TVeLPOVWYV. Mg TV dpodo Tou
XPOVOUL KaBLoTd TNV avarnvor) 6Ao Kat
Lo SVUOKOAN.

0O @ ¢ A ® b

11 O <

Figure 4.15 : Sample Conversation (14)
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TILO DUCOKOAN.

Mwg poAaupBavw

Y1tn Bepaneia tng XAMN naidet poio n
KATAAANAN QAPHAKEVTLKN aywyn,
aAAQ Kat AAAEG PN QAPHPAKEVUTIKEQ
napeppdaocelg. H dtakomn tou
Kanviopatog eivat emAoyr KAeLoL
otnv avtigetTwrion tng XArll. O
EUBOALACHOC TWV AcBevwy yla T
ypimn Kat Tov MVEVHOVIOKKOKO gival
ouolwdoug onpaociag mapepBaon. H
TIVEVHOVLKN anokataotaon mailet
eniong mMoAL Bactkd poio ylati
BeATLWVEL Ta cuPTTWHATA, BonBa
Tov acBevr) va avranokpivetat
KAAUTEPA OCWHATLKA, AAAd Kal
ouvalelNPATLKA, OTLG KABNUEPLVES
TOL SPACTNPLOTNTEG KaL EV TEAEL
BeAtiwvel Tnv mototnta Zwng. Ot
PapHAKoAOYLKEG Bepaneieg otn XAl
naidouv onuavTiko poio otn peiwon
TWV CUPTITWHATWY, 0TN Peiwon TG
oLXVOTNTAG KAl TNG coBapotnTag
Twv apo&Lvoewy, otn BeAtiwon tTng
avtoxng oTnv Aoknon Kat cUVOALKA
otn BeAtiwon tng motdétnTag {WNQ.
H pappakevTikn aywyn otn XAl
ouvnBwg xopnyeital ge Lomvor) Kat
yla To AOyo auTo n TEXVLKNA NG
€LOTIVONG amo Tov achevn nailet
OULOLACTLKO POAO yLa TN CWOTH ANYn
NG Aywyng. ZUVETMWG TOCO N TEXVLKN
SIOTIVONC A0 KA N TAKTIKA ANinn

0O @ ¢ A 2]

1 O <

Figure 4.16 : Sample Conversation (15)

Page 82 of 97

il




2337 d = & - N =

&«

G

W Wit test2

58% m

Mmopw va dw KamoLo MaAalotepo

TEOT MOV EKava

OL ponyovpevol ovToL oag, nrav 21!
Ta anoteAéopata yLa avtoug Toug
TmovToug gival Ta e€NG:

Enidpaon: MetpLa

levikn Ewkova: H XAl eival eva ano
TA ONPAVTLKOTEPA TIPOBANATA TIOU
avTipgeTwidete. Kamoleg YEPES TNG
eBdopadag eival KaAeg, aAAd T1g
TIEPLOOOTEPEG BNXETE, EVW TIEPVATE
kpioelg emideivwong 1-2 popeg To
XPOvo. TIG MEPLOCOTEPES HEPEQ
OUOKOAEVEDTE VA avamveLOETE Kal
ouxva Eunvdte pe o@iLpo oto
otnBog r dvorvola. Otav KAveTe
OLKLOKEC epyacieg xpelaleote ovxva
OlaAeippata.

MNpoteivetal va:

- KOYETE TO KATVIOUA

- egBOALAle0TE KABE XPOVO KATA TNG
ypinng

- anoYeLYETE TNV €KOEON o€
TIaPAYOVTEG TIOL UToPEL va
EMLOEIVWOOLV TNV KATACTAOK 0ag

- akoAouvBroete Bepaneia, peTd anod
LaTpLkn e€€Taon

Kal ETILTTAEOV, O cuvepPyacia Pe Tov
Latpo oag, va:

e A e e s~ s M e s -

1l @) <

Figure 4.17 : Sample Conversation (16)
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OeAw va Kavw TO TEOT Xan

daivetal 0TL €xeTe Eavakdvel To
TeoT X.A.l. ano avtov Tov
Aoyaplacpo! Oa B€Aate va
ouvexioate oav KATOLO¢ amno Toug
TIAPAKATW XPNOTEG;

1: MEN2 AMP2

2: MEN3 AMP3

3:ghgh

4: test1 test1

5: tyyt tytyttyt

6: Meveéhaog ApmapTtlakng

7: Mevedng Anye

8: yev apm

9: puv puv

10: 6606¢pd00d0d dawaddopdo
Edv vai, mapakalovpe dwote Tov
apLBuo oL avtioTolXel otov

eMLBLUNTO XPNOTN, dLaPopeTIKA

w natnote to Koupti 'NEog Xpnotng'. @

-

ce ® @ ¢ A ® b

1l @) <

Figure 4.18 : Sample Conversation (17)
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ourng! daivetal otL dev dwoate
OWOTO apLOpo! AwoTe Tov apLbpuo
TIov avtioTolxei otov emBuUNTO
xenotn.

1: MEN2 AMP2

2: MEN3 AMP3

3:ghgh

4: test1 test1

5: tyyt tytyttyt

6: Mevéhaog ApmapTtlakng

7: Mevedng Anye

8: pev aum

9: guv puv

10: 6606¢pd00606 dawaddopdo

ALaQOpPETIKA, AV BEAETE va
ouvexioeTe WG VEOG XpNoTng,

W  Tnatnote 1o koupti 'NEog Xprotng'. &
V' Néog Xprotng ¢ Teppatiopdg Teot
e B @ ¢ A O b
1] O <

Figure 4.19 : Sample Conversation (18)
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2: MEN3 AMP3
3:ghgh

4: test1 test1

5: tyyt tytyttyt

6: Mevéhaog AumapTtlakng

7: Mevedng Anye

8: yev aum

9: puv puv

10: 0606¢p500d0d dawoddowdo
ALa@OPETLIKA, AV BEAETE va

OLVEXIOETE WG VEOG XPNOTNG,
W  matnote to koupti ‘Neog Xpriotng'.

KaAwg npBate kal taAt MeveAaog
Apmaptakng!

Mptv EEKIVAOOLUE TO TEOT, Ba
XPELAOTEL va pag dSwoeTe KATOLES
TANPoYopieg akoun yla KakoTepn

aloAoynon.
w Moto givat To Bdpog oag (o€ KIAQ);
ce B @ ¢ A ® b

1l O <

Figure 4.20 : Sample Conversation (19)
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9: puv puv
10: 0606¢pd00d0d dawaddowdo

ALa@OPETLIKA, AV BEAETE va
OLVEXIOETE WG VEOG XPNOTNG,

TIATAOTE TO KouuTi 'NEog Xprnotng'.

KaAwg npdate kat maAt MeveAaog
Apumaptakng!

Mplv EEKLVNOOLUE TO TEOT, Ba
XPELAOTEL va pag SwoeTe KATMOLES
MANPOYOopPieg akoun yLa KahoTePN
aloAoynon.

Moto eivat To Bdpog oag (o€ KIAQ);

TeAelq, ag MEPACOVIE OTO
EPWTNHATOAOYLO!

call 57% =

Epwtnon 1: Ano 1o 1 £€wg 1o 10, moco

ovxvad Bnxetat; (Omou 1=Agv BrAxw
mote Kat 10=Brxw cuvexela)

* Teppatiopog Teot

O @ ¢ A

®

1l O <

Figure 4.21 : Sample Conversation (20)
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TEAELQ, ag TIEPACOUVHE OTO
EPWTNUATOAOYLO!

W 57%m

Epwtnon 1: Ano 1o 1 €éwg to 10, moco

ouvxva Brxetat, (Omov 1=Agv BAxw
ToTE Kat 10=Bnxw cuvexela)

H anavtnon cag ntav eykupn! Ag
TIPOXWPNOOUKE OTNV ETOUEVN
gpwtnon!

Epwtnon 2: Ao 1o 1 ewg 1o 10,
atoBdveote ouxvd oPigLuo oTo
otnBog; (Omouv 1=Aev atcbavopat
o@i&lpo kat 10=Awcbdvopat €vtovo

o@igLpo)

H amavtnon ocag ntav eykupn! Ag
TIPOXWPNOOUKE OTNV EMOUEVN
gpwtnon!

Epwtnon 3: A6 to 1 €éwg to 10,
Aaxaviddete otav aveBaivete
okdAeg; (Omouv 1=Aev Aaxavialw
kaBoAov kat 10=Aaxavialw moAV)

" Teppatiopog TeotT

O @ ¢ A

1 O <

Figure 4.22 : Sample Conversation (21)

Page 88 of 97

®

il




)

23:38 d & & - N el 57%

&< (W Wit test2

el e AN

Epwtnon 3: Ao to 1 éwg to 10,
Aaxavidlete otav aveBaivete
okdAeg; (Omouv T=Agv Aaxavialw
KaBoAou kat 10=Aaxavidalw moAV)

H anavtnon ocag ntav eykupn! Ag
TIPOXWPNOOUKE OTNV ETOUEVN
gpwtnon!

Epwtnon 4: Ano 10 1 €éwg 10 10,

alcBdveote atovia peca oTnV NUEPQ;

(Omov 1=Aev atcbdvopat atovia Kat
10=Alo0Bdvopal €vtovn atovia)

H andvtnon oag ftav eykupn! Ag
TIPOXWPIOOUKE OTNV ETIOHEVN
gpwtnon!

EpwTtnon 5: Ano 1o 1 €éwg 10 10,
VIwBeTE avaocPaAng otav Byaivete
amno To omiTL, AOYyw TNG acBEVELAC
oag; (Omov T=Agv viwbw KaBoAouv
avao@dieta kat 10=Nwwbw &vtovn
avaocpdiela)

" Teppatiopog TeotT

O @ ¢ A

1l O <

Figure 4.23 : Sample Conversation (22)
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Epwtnon 4: Ao to 1 €éwg to 10,

alLoBdveoTe atovia peoca oTnV NUEPQ;

(Omouv 1=Aev atoBdvopal atovia kKat
10=Awc0dvopat €vtovn atovia)

H anavtnon ocag ntav eykupn! Ag
TIPOXWPNOOUKE OTNV ETOUEVN
gpwtnon!

Epwtnon 5: Ano 10 1 €éwg 10 10,
viwBeTe avaocpaing otav Byaivete
amo To omiTL, Adyw TNG achevelag
oag; (Omov 1=Agv viwBw KabBoAou
avao@dAeta kat 10=Nwwbw &vtovn
avac@paieLa)

H amavtnon ocag ntav eykupn! Ag
TIPOXWPNOOUKE OTNV EMOUEVN
gpwtnon!

Epwtnon 6: Anté to 1 €éwg to 10, Moo

npepog eivat o umvog oag; (Omov
1=AnoAvta npepocg kat 10=KaboAouv
NPEUOG)?

" Teppatiopog TeotT

O @ ¢ A

1l O <

Figure 4.24 : Sample Conversation (23)
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Enidpaon: YynAn

revikn Ewkova: H XAl cag anotpenet
amo TLG TIEPLOCOTEPES
dpaotnploTnTEG MOV B BEAATE Va
KaveTe. AUOKOAEVEDTE va
avarnveOETE OTAV KLVElOTE PEoa
OTOV OTTL ) akopa Kt otav ptAdte. O
Brnxag oag mpokaAei kovpaon Kat o
OTIvOoG 0ag eival avovxog TIg
TIEPLOOOTEPEG POPEG.. To TPOBANUA
oag oag dnulovpyel Yoo Kat maviko,
evw atobdveote OTL dev pnopeite va
TO EAEYEETE.

Mpoteivetal va:

- KOYETE TO KATVLOHA

- eBOALAleoTE KABE XPOVO KATA TNG
ypinng

- anoWeVYETE TNV €KOEON O€
TIapAyOVTEG TIOU PTopEL va
EMLOEIVWOOLV TNV KATACTAON 0ag

- akoAovBnoeTe Bepaneia, peTd anod
LaTpLKn e€etaon

- eMaveEeTAOETE TN Bepaneia mov
akoAouvBeite, o€ ouvepyacia pe Tov
latpo oag

- anevbuvOeite o€ £va KEVTPO
TIVEVHOVLKAG amoKataotaong

- e€ao@aliote OTL akoAouBeite TN
BEATLOTN MPOCEYYLON YLA TNV
sAAVIATATININGN KAl TN Siavsiniaon

ce B @ ¢ A ® b

1l O <

Figure 4.25 : Sample Conversation (24)
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EBdOAdAC elval KAAES, AAAA TLG
TIEPLOOOTEPECG BNXETE, EVW EPVATE
Kpioelg emdeivwong 1-2 popeg To
XPOVo. TIC EPLOCOTEPES PEPEQS
OUOKOAEVECTE va avamnveLOETE Kal
ouxva Eunvdte pe o@iLpo oto
otnBog ) duorvora. Otav KAveTe
OLKLOKEG €pyacieg xpelaleote ovyvad
dlaAegipparta.

Mpoteivetal va:

- KOYETE TO KATVLOHA

- egBoALdleoTE KABE XPOVO KATA TNG

ypimnng

- anoYeLYETE TNV €KBEON OF

TIAPAYOVTEG TIOU PTopEi va

EMLOEIVWOOLV TNV KATACTAOK 0ag

- akoAhouBroete Bepaneia, peTa anod

LaTpLKn e€€Taon

Kal ETUTIAEOV, O€ CLVEPYATia JE TOV

Llatpo oag, va:

- emavegeTAoETE TN Bepaneia mov

akoAouvBeite

- anevBbuvOeite 0g €va KEVTPO

TIVEUHOVLKAG amoKataotaong

- e€aopaliote O0TL akolouvbeite TN

BEATLOTN TIPOCEYYLON YLd TNV

ehaylotornoinon kat tn diaxeipion

Twv Kploewv etudeivwong

- EMAVEEETAOTE TOUG MAPAYOVTEG

TIOU EVOEXONEVWG ETILRAPUVOLY TNV
W  Katdotaon Tng uvyeiag oag &

V MAnpowopieg V Teot XAl
e ® @ ¢ A ® &
|1 O <

Figure 4.26 : Sample Conversation (25)
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4.2.Monitor the user

After the successful completion of COPD test from a user, a new document with
all the information of the user and the test is inserted in the database. To
monitor these information Tableau will be used, as mentioned in a previous
chapter. Double click on the .bat file and the Tableau Workbook will open.

To monitor a specific COPD test of a user, just adjust the filters. For example,
according to the above example the latest COPD test was completed by the
user, Mevédaog Aurtaptlakng. Click on the First Name & Last Name Filter to
select the First & Last Name of the user. If you want to select the latest COPD
test, filter with one more condition based on Time.

Chatbot Xpoviag Anodpaktikng NMvevpovonabelag (XAM - COPD)

x
Date Time First Name & Last Name Results

Filters o — e — T —

Tuvohwkég AplBpég Teat Movadikoi XprjaTeg

2 i

AmnoteAéopata TeoT Mégog Opog Néviwy ava Epwnon
B ren

Ap1Bpdg Teot ava Huspopnvia

Figure 4.27 : Monitoring a User (1)

Chatbot Xpoviag Amtodpaktikng Mvevpovonadeiag (XA - COPD)

x
Date Tirme First Name & Last Name - Results

Filters L o2 (S

-—_—
evehaog i
TuvoAikag AplBuée Teot = s Movadikoi XprjaTeg

1 il

Anotehéopata Teot Méoog Opog MNavtwv ava Epwtnon

ApiBuéc Teat ava Huepopnvia

Figure 4.28 : Monitoring a User (2)
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5. Outcome

5.1.Conclusions & Future Works

In the current thesis, a new approach was described to build a medical
chatbot in Facebook Messenger Platform using Wit.ai in the Greek language.
Later, Tableau was used to monitor the results of the users. Finally, a method
to include questionnaire in the chatbot was developed using MongoDB and
Python. This entire end-to-end solution can be adopted by doctors or
organizations that want to provide users an instant way to identify the effect of
symptoms regarding COPD.

The solution can be applied to multiple areas and not just for medical
use. Thus, the logic and implementation of the questionnaire will always be the
same. However, questionnaire method is not scalable, and it needs more hard
coding as long as you add more questions. It’s free for everyone to have that
ecosystem with the chatbot trained except from Tableau. Additionally, minor
operations must be applied in the computer of the administrator to have it in
use.

As future works, it would be valuable to develop a method that adds all
the necessary conditions in a scalable way. We also plan to improve the way
the prediction is done. For example, a clustering can be applied in users and
their results to find clusters that contains users with similar results and habits.
Then the prediction will be accomplished using the results of the cluster. Later
on, more KPIs can be added in the Dashboard to monitor even better the users.
Then, the dashboard can be deployed in a Tableau Server to set alerts each time
a user has a really negative result. That will reduce the need to check it
constantly and eventually open it just the times when an alert occurs.
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