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Abstract—The proposed system is a service-based chatbot.
The chatbots infrastructure is based on Amazon Web Services
(AWS). It makes use of AWS components such as Amazon Lex,
Amazon DynamoDB, Amazon Cloudwatch, Amazon S3, Amazon
Cognito, and Amazon IAM. To extend the functionality of the
chatbots, a third-party service Twilio is been used. It provides the
customers to order ice cream and book hotel rooms, rental cars
for travel through SMS too. As it’s a cloud-based infrastructure,
it can easily deploy our chatbot and integrate it with any other
platform or even separately on websites through API. We have
stressed on our chatbots security. It is able to mitigate attacks as
it has a cloud-based infrastructure.
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.  INTRODUCTION

The term ‘chatbot’ was derived from the ‘chat robots.” In
1994 the term chatterbot was coined. The first chatbot in the
history of Computer science was developed by Joseph
Weizenbaum at Massachusetts Institute of Technology (MIT),
known as ELIZA[1]. In 1995 a more advanced version was
designed by Richard Wallace called ALICE [2].

Chatbot's primary function is to understand human
language. Converting natural language is the goal. Today in
chatbots, the utterance is pre-defined. When the user interacts
with the chatbot, the set of words that the user uses to converse
are being matched by the collection of words and sentences
present inside the stack of utterances. The performance of the
chatbot mainly depends on how vast the stack of utterances is
and the conversion of the natural language. Chatbots are very
popular, considering the availability, deployment, and
application in various sectors and institutes of society. In 2018
Facebook announced 300,000 active chatbots on Facebook
Messenger [3] ranging from general-purpose chatbots such as
Microsoft Zo to customer service representatives and shopping
advisors such as UPS and Sephora. Chatbots needs to be more
engaging.

"Natural Language and Natural Selection," researchers
Steven Pinker and Paul Bloom theorize that a series of calls or
gestures evolved over time into combinations, giving us
complex communication, or language [4]. The situation around
humans became complicated; they needed to convey the
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information. From making gestures to grunt sounds which lead
to words. This explains the reasons which lead to the formation
of human language.

The challenge faced by developers in building a chatbot is
making the system learn the human language. Today there are
roughly 7,102 spoken languages. Understanding each language
from its origin, its advancement till now, the civilization which
developed it, its geographical location is significant in terms of
developing a language that chatbot can make conversations.

1.  NATURAL LANGUAGE PROCESSING

Natural Language Processing, it’s a type of artificial
intelligence technology that aims to interpret, recognize, and
understand user requests. It analyses an enormous amount of
natural language data. In 1950, Alan Turing wrote a paper
describing a test for a “thinking” machine. He stated that if a
machine could be part of a conversation through the use of a
teleprinter, and it imitated a human so completely there were no
noticeable differences, then the machine could be considered
capable of thinking [5]. In 1952, the Hodgkin-Huxley model
described how the brain uses neurons in forming an electrical
network. These researches inspired the idea of Artificial
Intelligence (Al), Natural Language Processing (NLP). NLP
breaks down the language into shorter, more basic pieces,
called tokens (words, periods, etc.), and attempts to understand
the relationships of the tokens. This process often uses higher-
level NLP features, such as follows.

1. Content Categorization: A linguistic document that
includes content alerts, duplication detection, search,
and indexing.

2. Topic Discovery and Modeling: Captures the themes
and meanings of text collections, and applies
advanced analytics to the text.

3. Contextual Extraction: Automatically pulls structured
data from text-based sources.

4. Sentiment Analysis: ldentifies the general mood or
subjective opinions. Useful for opinion mining.

5. Text-to-Speech and Speech-to-Text Conversion:
Transforms voice commands into text, and vice versa.

6. Document Summarization: Automatically creates a
synopsis, condensing large amounts of text.
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7. Machine Translation: Automatically translates the text
or speech of one language into another.

1. LITERATURE REVIEW

An overview of artificial intelligence-based chatbots and an
example chatbot application, Naz Albayrak, Aydeniz Ozdemir,
Engin Zeydan.- In [6] this paper, we present the general
working principle and the basic concepts of artificial
intelligence-based chatbots and related concepts as well as their
applications in various sectors such as telecommunication,
banking, health, customer call centres, and e-commerce.
Additionally, the results of an example Chabot for donation
service developed for telecommunication service provider are
presented using the proposed architecture.

Intelligent Chatbot for Easy Web-Analytics Insights,
Ramya Ravi — In [7] this paper, | am comparing two widely
used analytics tools based on their ease of use. In the light of
the same, | am proposing an Artificial Intelligence Machine
Learning (AIML) driven chatbot that is fueled with analytics'
raw data, that will enable bot-users to get business insights by
just typing in the query.

Determining the accuracy of Chathot by applying
Algorithm Design and Defined process, Suprita Das, Ela
Kumar -Our [8] emphasis is based on accuracy to determine the
chatbot system. However, the technology which enables people
to banter with the machine in their language by means of a
machine interface is picking up prominence in an assortment of
questions mainly for user benefit. Although these components
are impelling the present enthusiasm for chatbots, be that as it
may, the current hype around this phenomenon may not turn
out to be economical after some time without a more grounded
business method of reasoning and better beneficial results.

IV. AMAZON WEB SERVICES

Amazon Web Service (AWS) is a cloud-based platform.
AWS is a subsidiary company of Amazon that provides
services from data analytics, cloud computing, and
management, etc. AWS provides an inbuilt infrastructure. Its
services include business application, robotics, content
delivery, customer engagement, end-user computing, storage,
machine learning, developer tools, database, game tech, media
services, etc.

V. PROPOSED SYSTEM

The demand for chatbots is widely increasing because of its
problem-solving skills, less time consumption, and cost-saving
factor. The primary issue with any chatbot is they are system-
specific. Chatbots are designed according to industry needs,
e.g., e-commerce for returning a purchased product. But this
same chatbot system can be used for selling ice cream,
yoghurts, renting cars, and booking hotel rooms. We aim to
develop a chatbot that can be made applicable in most of the
industry sector.

There are two dynamic chatbots using cloud technology.
The cloud services we are opting for is Amazon web
services(AWS). AWS’s inbuilt services such as data
management, converting text to audio and vice versa, etc. can
be utilized. As the services provided by AWS are globally
available, this makes our system infrastructure highly available.
Our chatbot can be used in the food industry, e-commerce
industry, travel industry, etc. We have combined three services

and integrated them on a single website. Here customers can
opt to buy ice cream and rent cars, book hotel rooms.

VI. FOLLOWING ARE AWS SERVICES USED IN
OUR CHATBOTS

Amazon Lex is a service for designing chatty interfaces into
the application using voice and typed. It assists the bot to
process everyday consumer requests. It also lets us build an app
base like a booking system, ordering system, booking tickets,
ordering food, or calling a cab.

Aws lambda is a compute service that makes it easy to build
applications that respond quickly to new information. It helps
to query business applications, provide information back to
callers and make updates as requested and also maintain context
and manage the dialogue, dynamically adjusting responses
based on the conversation.

Amazon DynamoDB is a key-value and document database
that delivers single-digit millisecond performance at any scale.
It is a no sequel database. It provides DynamoDB Streams,
which are used to dynamically send product updates made in
the DynamoDB table to an Elasticsearch cluster provided by
Amazon Elasticsearch service. It is also a database that delivers
single-digit millisecond performance.

Amazon Cloudwatch is a monitoring and observability
service built for developers and IT managers. It gives us
insights into the Bot’s metrics that help the user to see the
resources being consumed.

Amazon Simple Storage Service S3 is an object storage
service that offers industry-leading scalability, data availability,
security, and performance.

Amazon Cognito is used to attach sign-up, sign-in, and
access control to applications quickly and easily. This helps the
chatbots to maintain its accessibility

Amazon IAM is an Identity and Access management
through which we are able to use and secure AWS resources in
a secure manner. IAM can set user permission and manage
access easily.

VII. THIRD-PARTY SERVICE TWILIO

It’s a cloud-based communication platform where its
software allows the customers to make the booking through
SMS. They can get the complete details of the services and can
opt for it accordingly. Both of the chatbot are using Twilio.
Customers will be able to order ice cream and yoghurts. They
can also book hotel rooms and car rental services as well.

VIII. SYSTEM INFRASTRUCTURE DESIGN

LAMBDA BOT
CLOUDWATCH » LEXBOT COGNITO
DEPLOYMENT
DYNAMODB -
PRODUCT LAMBDA |« LAMBDA BOT DYNAMODB
TABLE BACKEND ORDER

TABLE

Fig. 1. System Architecture
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A. Itneeds to set up an account in Amazon Web Services.
Enter the account information and verify the phone
number.

B. Create Amazon DynomoDb table with proper indexes
and initialize the Lambda’s environment.

C. The Lambda bot deployment function is connected to
Cloudwatch.

D. Cloudwatch provides the metrics of our bot.

E. DynamoDB product table and Lambda bot
deployment are connected to Lambda, which is the
back end of the bot.

F. Lambda bot backend fetches order table from

DynamoDB order table.

G. The lambda bot deployment and lambda backend are
connected to Amazon lex.

H. Amazon Lex acts as a development interface for our
bot and lets us customize via intents, utterance, replies
and error messages.

I.  AWS S3 is used to make the chatbot available on the
web.

J. Amazon Cognito allows user to manage user identity
access control for the chatbot.

IX. SYSTEM INFRASTRUCTURE DESIGN

We created an Amazon Lex bot and initialized our bot with
a name. After that, Intents were created. The utterance inside
the intents was customized according to usability. Here the
product that we are selling is ice creams and yoghurt. The other
bot using the same infrastructure type allows users to rent a car
with options such as economy, midsize, and luxury and book
hotel rooms ranging from the queen, king and deluxe rooms.
We labelled the intents with flavours of different ice creams.
These intents are the activities that are triggered as per
customer’s converses with the chatbot. In many instances, the
chatbot might not be able to understand. Hence to make the
user realize we came up with a response that bot will reply is,
“Sorry, I didn’t understand you.”

Since the bot has a custom made intent, its mentioned ice
cream in the following utterances. This same was followed for
booking hotel rooms and car rental services.

“I would like to order ice cream.”

“I would like to order vanilla ice cream.”

“I would like to order 5 cups of strawberry ice cream.”

“Send me 8 cups of vanilla ice cream.”

Then the product type slot was created. The product here is
ice cream, yoghurt, rent cars, and book hotel rooms. Ice cream
flavours such as chocolate, vanilla, strawberry, mango are
included. There is three slot type as follows.

e Product Type
e Slot Type

e  Quantity Type.

The product types in the bot systems contain ice creams,
yoghurt, hotel rooms and car rental service. The Slot type
contains flavours of ice cream. For the car rental service, we
have slot type as economy, midsize and luxury. The slot type
for hotel rooms is queen, king and deluxe.

The quantity type contains the quantity of the product
ordered. We have also kept a threshold of at least 5 cups.

Now to support this process, it needs to create a database
that categories our products. This can be done through Amazon
DynamoDB. The following are the steps necessary to create
DynamoDB.

e Table Name
e Primary Key

A table named ‘myproducts’ contains the Product, and the
primary key is the product ID which is assigned to the products
in the table. The details of the product stored in DynamoDb
through the following snippet of code.

{
“Productid”: 6,

99, <

“ProductType”: “ice cream”,
“ProductFlavor”: “flavor”

}

The Amazon Lex fetches this data through the backend of
lambda and lambda function parses the request to DynaboDB
to fetch the details.

What kind of product would you like
to order?
(ElicitSlot)

ice cream

Which ice cream flavor would you
like to order?
(ElicitSlot)

How many cups of vanilla ice cream
would you like to order?
(ElicitSlot)

Are you sure you want to order 5
cups of vanilla ice cream?

Fig. 2. Ice cream bot conversion
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Are you sure you want to order 5
cups of vanilla ice cream?
(Confirmintent)

Thank you for ordering through
Harshvardans Ice-Cream bot. You
order of 5 cups of vanilla ice cream
has been placed and will be

processed immediately (Order ID:
6148e209-f115-49bf-a04d-
2f601df93371). Can | help you with
anything else?

(Fulfilled)

Fig. 3. Ice cream bot conversation

The following bot uses only lambda functions as its backend
and it is not connected to DynamoDB. Our Chatbot self
initiates the conversation by asking, “What city will you be
staying in?” Then the customer converses with the bot as
follows.

Book MY Trip BOT
What city will you be staying in?
23:58
User
New york
23:58
Book MY Trip BOT
What day do you want to check in?
23:58
User
Tomorrow
23:58
Book MY Trip BOT
How many nights will you be staying?
23:58
User
4
23:58
Book MY Trip BOT
What type of room would you like, queen, king or deluxe?
23:58
User
King
23:58
Book MY Trip BOT

The price of this 4 night stay in New york from 2019-11-28 is
960 dollars. Shall I book the reservation?

23:58

User

yes
23:58

Book MY Trip BOT
Thanks, | have placed your reservation. Please let me know if

you would like to book a car rental, or another hotel.
User

book car
23:59

Book MY Trip BOT
Is this car rental for your 4 night stay in New york on 2019-11-
28?7

23:59

User
yes

23:59
Book MY Trip BOT
How old is the driver of this car rental?

23:59

User
20

23:59
Book MY Trip BOT
What type of car would you like to rent? Our most popular
options are economy, midsize, and luxury

23:59

User
midsize

23:59
Book MY Trip BOT

The price of this midsize rental in New york from 2019-11-28 to
2019-12-02 is 956 dollars. Shall I book the reservation?

2345

User
yes

2335
Book MY Trip BOT

Thanks, I have placed your reservation.
23:59

According to the above conversation Book MY Trip BOT
can book the hotel room first. Due to its dynamic nature, it
gives the user again the option to book another room or car
rental service. Then if the customer opts for a car rental service,
the bot provides the customer with the option of types of cars
available for the service. Considering the customer's
engagement factor, the bot also asks the customer the age of
the driver. As for the safety purpose, if the age is below 18, the
bot reacts as follows. By continuing the conversation, the bot
gives the option to select a different age. If the age is above 18
then the bots accept the booking as follows.

Book MY Trip BOT
How old is the driver for this rental?
00:07
User
17
00:07
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Book MY Trip BOT
Your driver must be at least eighteen to rent a car. Can you
provide the age of a different driver?

00:07

User
19

00:07
Book MY Trip BOT

What type of car would you like to rent? Our most popular
options are economy, midsize, and luxury

In our chatbot, we have assigned the prices of our services.
Hence it also fetches the data from the database and states the
price according to the customer booking.

car rental
01:34

Book MY Trip BOT
Is this car rental for your 3 night stay in New york on 2019-11-
297
01:34
User

yes
01:34

X. FEATURES OF THE CHATBOTS

Accurate Replies
Multi-device support
Fast database
Secured deployment
API Support

Data on Cloud

Buy Stuff

Easy integration
Easy to customize

©CoNOGRA~LNE

X1. CONCLUSION

The chatbot is using Amazon Web Services. It can book a
hotel room, car rental services and buy ice cream and yoghurt.
The bot can be used as a backbone to develop other chatbots
for the service industries. Using AWS, it is easy for the
chatbots to scale and be highly available. AWS helps to cut
down the cost by its pay as you go model. In AWS the machine
learning is already embedded. It increases our chatbots
accuracy.
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