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ABSTRACT

There are varieties of User interfaces for software applications. For eg.
Command-line, Graphical User Interface, Web Application, and even Voice.
The most popular user interfaces are GUI and Web-based applications,
Sometimes we do need an alternative interface. For example, For Concurrent
connectivity, or Instant attending of clients query, a chat bot based interface
may suit the need. The Chat-Bots provide a text-based user interface, Which
allows the user to type commands or queries and receive responses in form of
text as well as text to speech.

Chat bots are usually a stateful services, remembering previous commands (and
perhaps even conversation) in order to provide functionality. When chat bot
technology is integrated with popular web services it can be utilized securely by
an even larger audience. Chatbots receive increasing attention from media and
industry, but at the same time it is not yet well known what Chat-Bots really
are, what they can be used for and how to create them.

The goal of this work is to answer these three questions by analyzing existing
platforms, products and technologies, and additionally developing an exemplary
chatbot. Explaining what chatbots are, demystifying what to use them for and
showing how to create them will help more people to be able to use and create
chatbots and thereby accelerate the development of the chatbot ecosystem. This
chatbot project is built using artificial algorithms that analyzes user’s queries
and understand user’s message. This System is a web application which
provides answer to the query of the person.

We just have to query through the bot which is used for chatting. We can chat
using any format there is no specific format the user has to follow. The System
uses built in artificial intelligence to answer the query. The answers are
appropriate , according to what the user queries are. The System analyzes the
question and then answers to the user. The system answers to the query as if it is
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answered by the person. With the help of artificial intelligence, the system
answers the query. We will be using Python v2 for the back-end.

2. INTRODUCTION

This document will provide all of the in depth details for the project, A Smart Chat-Bot. It
will serve as a reference for developers during the development of the final version of the
system.

(i) Overall Description

A Smart Chat-Bot is an automated Chat-Bot that receives queries from its users and
tries to understand the query, and provide answers accordingly Chat bots will remember
previous commands and conversation, in order to provide functionality. When chat bot
technology is integrated with popular web services it can be utilized securely by an even
larger audience. Chat-Bots receive increasing attention from media and industry, but at the
same time it is not yet well known what Chat-Bots really are, what they can be used for and
how to create them.

(ii) Purpose

® Anytime Accessibility : On an average people spend around 7 minutes until they are
assigned to a person. So to keep them occupied in earlier minutes, It’ll do great job.

® Handling Capacity : Unlike humans who can only communicate with one human at a
time, chat bots can simultaneously have conversations with thousands of people. No
matter what time of the day it is or how many people are contacting you, every single
one of them will be answered immediately.

® Cost Effective : Hiring a human for a job is never a cheap affair, So using Chat-Bot
for specific tasks, The Organization or Business can cut the Cost.

® Work Automation : People tend to be less productive when given a recurring job or
work. We humans usually get bored doing the same thing over and over again.
ChatBots can now automate tasks which are to be done frequently and at the right
time. This helps people save time and be more productive.

® Personal Assistant : People can use Bots as personal advisor for clothing
recommendations, or ask trading tips from a finance bot, suggest places to visit from a
travel bot and so forth. This would help the users get a more personal touch from the
chatbot. Also, the chatbot will remember all your choices and provide you with
relevant choices the next time you visit it.




(iii) Project Scope

A Smart Chatbot is an automated chatbot that receives queries from its users and tries to
understand the query, and provide answers accordingly. It is done by converting the given
sentence(which is in English) into a query easily understood by machine, after which it goes
through the relevant datasets (stored in xml form) to find the information relevant to it or
generates one of itself, and finally it returns the answer in the form of sentence (also in
English). In simple words, it can answer the given questions like we do, instead of finding a
bunch of websites that contains the answer (like searching Google). For better understanding,
when we input a sentence let say "Hi", it will greet with a response “Hello there ”. Our main
objective is to create a Web API, and a simple web interface that demonstrates the use of the
API. Also, it will be able to provide an interactive way , which is also simpler to have queries
answered, and to have a virtual assisstant as well .



3. Literature Survey

3.1 Product Perspective

A Smart Chatbot, however, will try to understand the query and provide a definitive answer.
There will be four main units to the system working together to understand the query and
return an appropriate answer:

3.1.1 Generic question construction — It will take natural language question and
making it more generic.

3.1.2 Generic answer construction - It will take a generic question template and
provide a generic answer template.

3.1.3 Generic answer population — It is capable of taking a generic answer template
and populating it with information from the dataset to form an answer[2].

3.1.4 Information extraction — It is capable of finding information through structured
datasets stored using aiml in xml form.[3][4]

3.2 Product Features

The major features for A Smart Chatbot will be the following:
3.2.1 Web API — An API call will include a question in the form of a query string url
parameter and the service will reply.
3.2.2 Natural Language Processing - The system will take in questions written in
standard English.[6]
3.2.3 Natural Language Responses - The answer to the question will be written in
standard and understandable English.[6]
3.2.4 Information Extraction: There will be datasets containing all the information
needed, populated

3.3 User Classes and Characteristics
The two classes of users for this system are described below:

3.3.1 API users
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API users consist of application developers who want to incorporate A Smart Chatbot
API into other software applications.

3.3.2 Web app users
These users consist of non-technical users who want to get answers for their
questions. These users ask questions and can get answers with mobile, web, or text

messaging interfaces. This class of users include A Smart Chatbot’s current
prospective students, teaching faculty, and staff.

4. PROBLEM STATEMENT

4.1 Limited Question Scope
Creating a chatbot able to answer every single question is not possible to implement

with current technology and within the duration of the project, so the system will be
able to answer questions about limited topics.

4.2 Language
The system will only support questions in standard English.
4.3 Datasets

Giving support for wide varieties of Topics will require writing more and more modules,
Which is quite challenging for doing Individually.
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5.PROPOSED MODEL

5.1 Architectural Design

5.1.1 Subsystems

Front End Application: Web app which receives question from the user and talks to
the Smart Chatbot API Service to give the answer.

Smart Chatbot API Service: It receives HTTP GET requests containing user queries
and forwards them to Smart Chatbot Main. [7]

Smart Chatbot Main: Main process, which coordinates the other subsystems.
Generic Question Construction: It takes the question from the user, and creates a
generic question template by replacing certain nouns with generic representations.
Generic Answer Construction: It takes in a generic question template and outputs a
generic answer template.

Generic Answer Population: It takes a generic answer template and populates it with
information from the dataset to form an answer.

Error Handler: If an error occurs during execution of the system, an exception will
be thrown, and the error handler will decide how to respond to the user.
Dataset(aiml)[3]: It stores information needed by question construction and generic

Dataset —
Queries for data
Generic question | Generic answer Generic answer
construction construction popLlation
Uses
Smart Chatbot
e 7Y Main
Front End b
Application \
kY Calls
\
" WebAPI
Uses { Web Application ’ GET Requests Sarvicas

Mon-technical user

answer[1]. e Fig 5.1
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5.1.2 System operation

Following figure illustrates the interactions of the system’s subsystems during the typical use
of a front end application.

Dataset
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Application Service Main Construction Construction Population
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e
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5.2  Activity Diagram

Enter a question

Chat window
with Q/fA
history

5.3 Main Description

5.3.1 Smart Chatbot Main

"%

= Smart Chatbot Main

AIML Dataset

main{stringguery):string

W

==gyternal==
AlMLwrappe

Fig 5.4
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5.3.2 Error Handler

zinterfaces
Chatbot Exception

BadQuestionException E BadAnswerException

A A

B

Error Handler

handle(BadQuestionException): String

handle(BadAnswerException): String

Fig 5.5

5.3.3 Generic Answer Construction

GenericAnswerConstruction

net:NeuralMNet
answerTemplates:Dictionary

GenericAnswerConstruction{guery:File, answer:File). GenericAnswerConsiruciion
generateGenericAnswer{gensratequ Ei ny.string):GenericAnswer

==lnfeface== = KerasNeuralMetwork

MNeuralNet

net:KerasMeuralMNet
runiMet{input:String):Integer

runMet(input:String):Integer

=<=gxternal==
==interface==
Keras

GenericAnswer

genericAnswer-String

Answer():String

Fig 5.6
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5.4 Design Rationale

In this section, we explain our choices for the following designs and systems with our reasons

behind them.
5.4.1 Generic Question Answering System
We opted for a generic question answering system instead of specific questions and
answers to eliminate the amount training neural network has to perform. In addition,
if some answers change, we would not have to train the neural network all over again.
5.4.2 Python
We selected Python as our main programming language because it has the highest
number of libraries in the Artificial Intelligence field, and in future it will be used
mostly for AL
5.4.3 API
Since Smart Chatbot focuses on researching on question answering system, we
decided to create a web API that demonstrates our findings and benefits to other
application developers. Sample web applications will be developed to showcase our
result, but we are not focused on developing any comprehensive, robust front-end
systems.
5.4.4 Brain
There are two ways to create a chatbot. First, we write all the logic that would be able
take any question and give an appropriate response. This would be adding a lot of
rules manually and it will take a lot of time and effort. It will also not be reusable for
any other domain. The second method is machine learning. Using neural network
would allow us train the neural net with a set of question and answers and if a new
question is passed to the neural net, the neural net will try to provide an appropriate
answer.[3]
5.4.5 Modularize
Since we are not sure how well some algorithms will perform, modularizing
subsystems will allow us to retire poorly-functioning algorithms and introduce new
ones without breaking the entire system.
5.4.6 Error Handler
We added error handler to process ambiguous questions entered by the user and
unexpected responses returned by the neural network. In addition, the error handler
lets us provide support for additional error cases efficiently, by just creating a new
exception type and handle function.

5.5 Data Description

Smart Chatbot uses Aiml datasets stored in the form of xml needed by generic answer
construction and generic answer population. The datasets essentially provides the data needed
for all questions that Smart Chatbot can handle.Our data is also going to be trained .[5]
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5.6 User Interface Design

[ Chatbot x o+ - X

<& C @ 127.0.0.1:5000 w @

@ A Smart ChatBot

[Enter Message Send
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6. IMPLEMENTATION

Functional Requirements
6.1 API Calls

6.1.1 Client Responsibilities
6.1.1.1 The client will send a GET request to the Web API with the question
as a URL parameter.
6.1.1.2 The client will specify the header Content-Type: application in their
requests by default.
6.1.1.3 A valid API query is a single URL parameter containing one sentence
that is a question in standard English.
6.1.1.4 The server will reply with either uawa vr au ciron.

6.1.2 Server Responsibilities
6.1.2.1 The server will send all API data in JSON response documents.
6.1.2.2 The server will respond with a Bad Request status code if a request
does not specify.

6.1 Generic Question Construction

6.2.1 Input & Output Format
6.2.1.1 This unit will receive a text string from the URL parameter.
6.2.1.2 It will identify important words in the sentence and replace them with
generic representations preceded by an escape character
6.2.1.3 It will output the sentence as a string
6.2.1.4 It will output a map of generic representations to the words they
replaced and also.

6.2.2 Error Handling

An error during this process means there was a problem parsing the sentence and
creating the generic question. In this case, return a message such as “Sorry, I didn’t
understand that.”

6.1 Generic Answer Construction
6.3.1 Input & Output Format
6.3.1.1 This unit will receive the output sentence from the Generic Question
Construction unit as input.
6.3.1.2 It will generate a generic answer sentence using the input.



18
6.3.1.3 It will output the generic answer sentence.

6.3.2 Error Handling
If there was an error here, then the unit failed to create a generic answer given a
generic sentence. In this case, simply fallback to the error handling.

6.1 Generic Answer Population

6.4.1 Input & Output Format
6.4.1.1 This unit will receive as input a mapping from the Generic Question
Construction.
6.4.1.2 It will receive the string as input a generic answer from the Generic
Answer Construction.
6.4.1.3 It will query the datasets for data about the elements in the mapping.
6.4.1.4 It will replace the representations in the generic answer with data.
6.4.1.5 It will output the answer to the original question.

6.4.2 Error Handling
If querying the AIML dataset did not provide an answer, the system will say that it
does not have an answer.

6.1 User Interfaces

6.5.1 Website application GUI
6.5.1.1 The GUI will have a textbox that will accept inputs from a keyboard
6.5.1.2 It will have a “Send” button which sends text from the textbox to the API
when clicked.
6.5.1.3 It will have a chat window displaying questions sent to the system and
responses from the API.
6.5.1.4 The chat window will contain all questions and answers from the current
session, with a scroll bar if all messages can’t fit on the screen.
6.5.1.5 If there is a network issue, the chat window will display an error message.
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7.2

7. IMPLEMENTATION
NON-FUNCTIONAL REQUIREMENT

7.1 Modularity

The system will be designed in such a way that the algorithms for the four main units will be
able to be easily swapped out.

Accuracy

7.2.1 The overall accuracy of the Web API’s response will be measured using a developer-
made testing set.

7.2.2 The overall accuracy is calculated by dividing total number of correct answers by the
number of questions asked.

7.2.3 The accuracy of the Generic Question Construction part will be close to 50%-80%.
7.2.4 The accuracy of the Generic Answer Construction unit will be close to 50%-80%.

7.2.5 The accuracy of the Generic Answer Population unit will be close to 50%-80%.
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Glossary

Chatbot: An interface, usually text based, specializing in the mimicry of natural language
conversation aka “artificial conversational entity.”
Python : Python is an interpreted high-level programming language for general-purpose
programming.[8]
GUI: Graphic User Interface, a type of user interface that allows users to interact with the
software through graphical icons (e.g. buttons, etc.).
HTML: Hypertext Markup Language, a standardized system for tagging text files to achieve
font, color, graphic, and hyperlink effects on webpages.
JSON: JavaScript Object Notation, a data-interchange format that is commonly used in
exchanging data over the Internet.

Standard English: the language that can be understood by English-speaking high school
graduates.
URL: Uniform Resource Locator, an address to a resource on the Internet.
URL parameter: parameters whose values are set in a webpage’s URL.
Web API: an application programming interface (API) for a web server.[7]
Aiml[1]: AIML is an XML based markup language meant to create artificial intelligent
applications.
CSS: Cascading Style Sheets (CSS) is a simple mechanism for adding style (e.g., fonts,
colors, spacing) to Web documents.
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