Chapter One

Introduction
1.1 Background to the Study
Customer service is critical to the user experience, even more so on the online scene, where most
users are extremely demanding in terms of response time and the quality of t}le responses

provided'. Customer support assists users with product issues and is sometimes @lired step

when validating an account!. There are already tools for organising a@ng customer
too

support, such as Zendesk, Freshdesk, and Happyfox'. In general, thg%

W

functionality for defining support levels, evaluating agen@formance, and managing

Qols provide excellent

communication channels, among other things. However, ‘t@ one area where these tools are
woefully inadequate: automation®. Indeed, Whil@ﬁ%@ may submit numerous tickets with
varying problem types, writing styles, and m@?ry, most of these tickets refer to a small

subset of problems that can be resolved i gématic manner’.

As with the well-known Pareto (ﬁic%? only a small subset of users' problems account for the
majority of workload?. Re ably, the majority of help desk software does not provide
satisfactory fully autdmated sélutions to this!. Partly because it is highly dependent on the type
of users who o@the business and because these solutions are rarely custom-built for the
target aud'@ce in question. Additionally, they are frequently proprietary and difficult to
customise,/As a result, a customised automation solution is a more appropriate approach. A
dialogue system is an example of an intelligent agent that is designed to engage in natural human
conversation*. More precisely, it is a software application that, with natural language processing

and machine learning, stimulates natural language human conversation via text or text-to-speech?.

Since their inception in the 1960s, dialogue systems have advanced significantly. Computer

1



science has advanced tremendously in terms of hardware and software, as well as natural
language processing and machine learning techniques. Chatbots have evolved from systems that
generate machine-like responses to human-like agents capable of developing long-term
relationships with users because of the advancement of these emerging technologies. ELIZA and
PARRY are two of the most well-known early chatbot implementations®. Apple's Siri,-Amazon's
Alexa, and Microsoft's Xiaolce are all examples of modern chatbots’. Chatbots @ a slew of
potential advantages. Notably, they provide instant, consistent, and dep%%e esponses and
solutions®. These characteristics make chatbots an extremely useful tp\a' @ variety of fields, and

their use has accelerated in areas such as business, e-commerceé%%\walthcare?
Chatbots are more formally referred to as convers%‘ nts in the scientific literature. The
ter

terms chatbot/conversational agent will be used, 1 angeably throughout this document!?,

)
Every chatbot's underlying principle is to te:\t‘ with a human user (in most cases) via text
messages and behave as if it could co nd the conversation and responding appropriately to
the user!!. In 1950, a simple testWed the Turing test was developed in which a human judge
was required to predict wh Qsh'é entity communicating via text was a computer programme or
not'?. However, this st’Qam ition is much greater than the typical use case for chatbots; the
primary differe cé\s' that a chatbot's domain knowledge is limited, whereas the Turing test
assum%@he agent can converse about any subject'?. This aids in the design of conversational

agents betause they are not required to possess an infinite amount of domain knowledge and can

thus focus on very specific topics such as assisting users in booking a table at a restaurant'’.

Additionally, another general assumption that chatbot designers make is that when users initiate

an interaction with a chatbot, they typically have a goal in mind for the conversation's



conclusion'®. This then influences the conversation's flow and topics to accomplish the desired
outcome. This can be exploited by developers because certain behavioural patterns tend to
emerge as a result. Thus, a chatbot can be defined as a computer programme that communicates

with human users via text and provides services to them to accomplish a predefined goal'’.

Alan Turing inspired the concept of a chatbotS. Turing proposed the Turing Test in" posing
the question of whether machines can think. Since then, conversational syste@%ﬁve garnered
considerable attention and evolved into a central concept in the field of artificial intelligence!?.
ELIZA was the first publicly known chatbot. ELIZA was created .@Q at the Massachusetts
Institute of Technology's Artificial Intelligent Laboratory.bﬁ@g%% Weizenbaum'?. It simulates
conversations using hand-crafted scripts design @resemble those of a Rogerian
psychotherapist. When a user communicates with BLIZA, he or she types some natural language
statements®. ELIZA analyses the input tex@;\he presence of a keyword and then generates

responses based on a keyword-related hile it is capable of conversing, its communication

abilities and scope of knowledgexljxtﬁitedé’”.

Several other early ch tb&%\:ell—known, including PARRY (developed by Colby in 1975)
and ALICE. (creat ii)009 by Wallace) 1516, Like ELIZA, they use simple pattern-matching
algorithms t@te how a human would behave in a text-based conversation'’. PARRY is
regard%gl improvement over ELIZA because it possesses a personality and a more robust
control structure’. ALICE's development marked another milestone in the history of chatbots18.
It was the world's first online chatbot and won an award for being the most humanoid system18.

ALICE generates responses by matching patterns against 41,000 templates, whereas ELIZA

contains only 200 keywords and rules®>!". SmarterChild's development in 2001 marked a



significant advancement in chatbot technology. SmarterChild was accessible via messenger
applications and could assist users with simple tasks by retrieving data from databases®?’. In
2003, the Defense Advanced Research Projects Agency (DARPA) funded and coordinated the
CALO (Cognitive Assistant that Learns and Organizes) project®?!. It was a five-year endeavour
to develop a cognitive assistant capable of learning from its users' experiences and R%forming
routine tasks for them. CALO was a seminal project in the history of chat because it
integrated numerous areas of artificial intelligence and assisted softw%}y ms in better

understanding human intentions. Additionally, it spawned numerqug\a' «offs, the most notable
being Apple Siri®. %p&%'\

IBM's Watson Al project, which has been in V@ﬁﬂt since 2006, made the next
advancement for conversational agents*’. The agent was created with the sole purpose of
winning the American television game sho@)\})ardy! which it accomplished in 2011 when it
faced off against two former champip&bﬂeopardy! is interesting from an NLP perspective
because the questions frequently Savelve wordplay and necessitate rapid information retrieval
from vast knowledge bas %%ﬂunately, in its previous incarnation, this Al could only

respond to one-linerQWC};mns and was incapable of carrying on a proper conversation with

another?®. 'E 6\'

Apple@g the first virtual personal assistant, launched in 2010. Other assistants such as IBM
Watson, Microsoft Cortana, Amazon Alexa, and Google Assistant have since followed®. The
virtual personal assistants were integrated into smartphones or smart speakers and were capable
of understanding and responding to human speech, as well as performing more advanced tasks.

In comparison to earlier systems, virtual personal assistants are connected to the internet and thus



capable of responding very quickly®. However, miscommunications occur frequently because
they do not understand colloquial languages and cannot interpret the input within the context of
the dialogue®. Another notable chatbot is Microsoft's Xiaolce. It is a social chatbot,
demonstrating that conversational agents are capable of not only conducting conversations and
performing simple tasks, but also satisfying our need for sociability®?*. Recent advangements in
chatbot technology include the development of open-domain chatbots6. (:10 ]@Qeena and
Facebook's Blender are both dialogue systems capable of conversing a%égally anything

and performing at or near human levels in a variety of areas®. . \4%'3

Chatbots can be classified according to a variety of factors&@dmg the service provided, the
domain of knowledge, the method used to generate@ s, the goal, and the permission, as
ificat

well as the amount of human assistance®’. Clg ion according to the service provided

considers the chatbot's sentimental proximi@\')\e user, the amount of intimate interaction that
occurs, and the task performed by thﬁ(@hot. Interpersonal chatbots provide services such as
booking and FAQ searches ww acting as the user's companion. Intrapersonal chatbots
operate within the user's p 4§?1"domain and are expected to understand the user in the same
way that humans do9’@9r-agent chatbots interact with other chatbots to complete a task9. The
knowledge do @enotes the body of knowledge that chatbots have access to or the volume of
data on l@ they are trained. While open domain chatbots can respond to questions from any
domainﬁosed domain chatbots are limited to a single domain®?. Classification based on
response generation method takes response generation into account?. A chatbot can be rule-
based, retrieval-based, or generative-based?’. Classification according to goals considers the

primary objective of a chatbot. Chatbots that provide specific information to the user are stored

in a fixed source®. Chat-based or conversational chatbots are designed to converse with the user
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in the same way that another human would®?. Chatbots that are task-based carry out a task in
response to the user's requests®. Additionally, chatbots can be classified based on the permissions
granted by the development platforms®. Open-source platforms make their source code available
to developers, giving them complete control over the majority of implementation details®. Closed
platforms are composed entirely of proprietary code and are typically offered by large
businesses’. Chatbots can be classified as human-mediated or fully autonomous@pending on
the amount of human assistance. At least one component of a huﬂ\%\;&d chatbot is
composed of human computation®?. While fully automated ¢ tsn process information

quickly, human computation adds flexibility and can help %&q&gaps caused by algorithm

limitations®. &
1.2 Statement of the Problem Q

Due to the increased user population of W@S}td financial and payment application services,
users are increasingly confronted wit queue, service malfunctions such as traffic, server
errors, payment errors, and syswverride. Customers preferred to solve transaction issues,
make enquiries, and forwa, 4Aolja?)laints remotely in a preferred language. Many chatbots have
been developed for d@r}nt purposes including financial transactions'->!'4. However, to the best
of the researche ’Qmwledge, there is a handful of development of chatbots that translate from
any la§@0 English for the bot to understand and send the response in the preferred language

of the usef has not been explored in the extant literature, especially in the financial sector.

In this thesis, the author tends to advance this position by using Artificial Intelligence (Al) in an
intelligent chatbot setting to provide support, personalised assistance, and remote enquiring

possibility in a preferred language using frequently asked questions (FAQs) thereby automating



certain aspects of customer support and offload some of the workload from support service

agents.
1.3 Aim and Objectives of the Study

The aim of this study is to design a chatbot to enhance web-based financial and payment

NS,
application services. \
&

Specific Objectives are to: ‘%\ ‘

. "
i. develop a web page on which the chatbot was deployed usicqg@; interpreter and spring

boot project using Spring initializr é

ii. implement the design in (i), the Bot logic and M@eb UI to interact with the AIML bot

cS

iii. Evaluate and test the performance @e designed chatbot using accuracy, scalability, and

functionality. \)Q)
'\
1.4 Significance of the S@

using vaadin

This study's objec?f(e‘ 1s to develop an automated customer support system. This study will
contribute sighificantly to the existing body of knowledge, by assisting in the development of

custof@pport applications that reduce customer complaints and wait times.

Stakeholders in the digital economy, information technology firms, and private and public
organisations can use the study's findings to inform technological decisions that will result in

improved customer experiences. Additionally, this study will serve as a resource for students


https://start.spring.io/

enrolled in Nigerian universities who are studying computer science, artificial intelligence, and

related fields.

Additionally, the study's findings will serve as a reference for computer science students,
lecturers, and researchers. It may act as a catalyst for further research on the subject.
Additionally, findings may result in the development of novel ideas for the dev@nent of

chatbots in the field of artificial intelligence.

1.5 Scope of the Study i

The scope of this thesis is to conceptualise, implement, and ev%&%}a conversational agent (CA)
for use in an automated customer support system. The %t can provide a scalable machine
learning pipeline for the system's models, starting with/raw data, and can respond to users in
real-time, assisting users with a subset of %problems, allowing for tuning of the bot's
responses, and supporting multiple langu%,s. The first step is to create a conversational flow for
the chatbot's interaction. Prior @ementation, the available chatbot technologies will be
evaluated by weighing the bﬁ‘iﬁ and drawbacks of various frameworks. The chatbot will be

evaluated based on it@%%d ability to enhance the customer experience. The findings will be

bot's intera

2\

1.6 Limitation to the Study

presented and ;’ntéwted descriptively. The researcher's objective is to deduce patterns in the

that can be used to inform future development and improvement.



This study was limited to the design of an intelligent chatbot setting to provide support,
personalised assistance, and remote enquiring possibility in a preferred language using frequently

asked questions (FAQs).

Also, this study was limited by the tools used. Most are open source, hence, other cost related
applications may give a better performance and results. Also, the choice of networ internet
connectivity is also a limitation, since the design must give real time res%% which will
depend on the internet speed and choice network. Training the system’s medels will also take a

reasonable amount of time.

. "
1.7 Operational Definition of Terms . QQ
Artificial Intelligence (AI): Computerized techno@hat is used to collect and process data

and is capable of learning and applying co@e olving logic and rationale in a manner like

human intellect. (b,%'

Artificial Intelligence Marketin IM): Utilization of artificial intelligence technology to
leverage massive amounts @amer data acquired through interaction with the digital platform,

processed via maching Igarning, and applied to anticipate, predict, and respond to customer

behaviour in Qx that mimics human to human interaction.

Chattomated programmes that make use of artificial intelligence technology to interact

with human users of digital platforms such as web-based input forms and instant messengers.
The chatbot employs machine learning to develop the ability to predict users' behaviour and

respond to input stimuli in a manner like human-to-human conversation.



Customer Experience: Considered to encompass all aspects of a customer's interaction with a

business and includes user experience as a constituent.

User Experience: Every aspect of a product or service's end user. UX is considered all-
encompassing, encompassing concepts such as ease of use, ergonomics, functionality, emotional

response, and engagement, as well as the way the end user experiences and ?{@t'es the

interaction. . qg)
O

Customer Engagement: Active relationship between brands and th%i customers, which

includes interactions that raise awareness, foster loyalty, and fost}&%\}g—t rm relationships.

Q‘Q
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Chapter Two
Literature Review
2.1 Conceptual Review

Chatbots give the impression of conversing with humans while communicating with~gomputer
software that is brought to life by natural language input!. Others simply def:lne '%}i}computer
software that uses artificial intelligence to mimic user talks. A chatbot is*%} software that
allows for text-based communication utilising natural language?. It a $'that simulating actual
persons is vital for user acceptance of chatbots, which underscé%i}e critical relevance of a big
knowledge base, i.e., the existing set of rules a chatbo@With more and more advertising
reaching and overwhelming customers both online ahd in person, contacting them becomes an
increasingly tough endeavour. Chatbots ma v \b ome one of the best ways for businesses to
communicate with individual custome@nd will determine a company's competitiveness®.
Furthermore, increasing interest&%ﬂyots has significantly ascribed to key changes involving

the rise of messaging services«%l'breakthroughs in Artificial Intelligence’.
2.1.1 Human-Compl%‘)]nteraction

Human—comf)%tgrueraction necessitates the precise development of information systems that
assist 9 performing tasks in a more productive and correct manner®. This is important for
organisations since it is critical that newly introduced technology is widely accepted by users in
real life. New technological changes will only be adopted if they are adequately planned. This
does not necessarily apply to every single person, but it is critical to ensure that it welcomes the

individuals for whom it was designed, emphasising the need of usability testing®. The two key
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principles to ensuring effective human-computer interaction are visibility and affordance, which
means that technology should be apparent and functional to a user. As previously stated, this
stresses the importance of usability’. The ease with which technologies can be learned and used
is referred to as usability®. If a computer system is badly built, users will encounter problems and
eventually abandon it. However, strong usability does not always indicate that a(S:mputer

system has a wide range of functionality. é\

X

A firm aims to provide good usability by understanding people's characte?%cs\and how they use
technology, developing tools to design computer systems that are's@%&eﬂfor the tasks they are
meant for, and achieving an efficient and successful humar&@»o ogy interaction9. Taking all
of these factors into account, the user should always o@ﬁrst. Metrics can be used to ensure
that a computer system operates in accordance wi §

X

just numerical measures’. There are ma@ious types of metrics that can be utilised,

¢viously established criteria. Metrics are

depending on their intended function. Iﬂ%ﬂr primary classes are as follows’:

1. Duration metrics are us dto\?etermine how much time is spent on a particular activity.
>
t

it.  Count measures e t the number of times a specific action occurs is recorded.
iii.  The proporti Igtasks done is not a straightforward assessment; however, the basic idea
is to‘%%eate goals and then quantify how frequently the intended outcome was
@Qd.
iv.  Similarly, because output is made up of many components, measuring its quality is
difficult. One could argue that distinguishing between good and terrible quality is simple;

yet, when it comes to human-computer interaction, the user's impression is crucial.
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2.1.2 Components of Chatbot

Chatbots, in general, can be thought of as a combination of three parts: the interface, which is the
interface between the chatbot and human users via a messaging app or a chat session on a
company's website, the intelligence, which allows the chatbot to understand and solve customer
queries and learn from each interaction, and the integration, which primarily cove@gration
with other systems and platforms®!°. In addition, chatbots have inputs and O%&. Inputs are
best described as recording and entering data into a system and delivering instructions to the
system'!. In order for a chatbot to function, the user's input into thé @r's\ation must match one
of the pre-defined inputs so that the computer system can c@ﬂy%interpret it'2. As a result, the
three important factors are as follows: A chatbot must to adapt to the characteristics of its
user, be appropriate for the activities it is intendej%p rform and be appropriate for the job and

environment for which it is developed. Fol@v}g implementation, ensure that relevant input is

obtained to be able to analyse the syste@ adapt appropriate changes’.

Telephone calls and face-to-face :1 ractions are no longer the only ways to communicate with
clients. Chatbots' be e%@ becoming more apparent as they gain popularity!'3. The
fundamental benefi (izéatbots is their constant availability. Chatbots are always available to
answer userf%gons. Customers expect accurate, personalised, and timely responses when
conta Dcompany, and chatbots will meet those expectations because to their broad
knowledge and availability'4. Furthermore, the issue of needing to wait until one gets through to
an agent is resolved because most chatbots allow for the handling of infinite queries at the same

time without generating issues. However, it is preferable to inform consumers that they are

conversing with a computer rather than trying to conceal and fool them!3. When buying online,
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chatbots can improve cross- and upselling and assist buyers in discovering the appropriate item'>.
Chatbots can then provide recommendations based on previous information, preferences, and
order histories. This will also enable one-click ordering the next time, boosting user

convenience’.

Furthermore, there would be no need for answering FAQs because chatbots wi l\séve as a
replacement for them, automating the process while also giving clients with-re%%ﬁ replies and
enhancing customer satisfaction'?. Deploying bots on e-commerce plat s is advantageous
since it can also handle returns, decreasing staff costs while increé@;ﬁsumer happiness and
loyalty'>. The expected annual savings owing to the usage o@&ts will be more than $8 billion
by 2022716, Nowadays, it is simple to identify an org iz@ﬂs target demographic and promote
effectively to them. Chatbots can operate as a sub%ip on tool and, for example, provide fitness

N

suggestions, allowing a business to prom@d sell an appropriate item or product while

leveraging this subscription chatbot for@%te marketing”!7,

'é)
The four key benefits of c t%)are increased convenience, cost savings, the ability to
maximise client inter ct@ outreach, and the reduction of customer care man hours'’.
Chatbots could aiki)travel industry, since they can serve as 24-hour customer service
representati\@ if properly set up, can function without the need for human interaction.
Custo%l also be served more rapidly because the time spent waiting for an enquiry to be
answered is minimised, and chatbots deliver instant answers. Most humans are amenable to
using chatbots, which could imply that if used consistently by customers, a company will be able

to profile clients and collect rich qualitative data, allowing the detection of trends among the
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firm's target group’. Additionally, following the talk, a business could send out feedback forms

or surveys to get additional information on how to improve the guest's experience.

Chatbots, like any other kind of technology, have several drawbacks and possible risks’.
Heterogeneity issues have a significant impact on any service. Customers are individuals with
distinct identities and needs, allowing service delivery to be highly personalised a'{d\%pted to
the exact individual. This is also represented by the need for individualization. Q%ﬂermore, it is
critical not only to focus on service quality consistency to avoid falling into a vicious circle in
which poor service quality might potentially kill a firm, but also tb@d'g service recovery for
any unsuccessful services’. All these factors apply to a.ll &t@{o{ services, not only chatbots.
Almost all service procedures must cope with the pro e@simultaneity or inseparability’. This
encourages the fact that most services are generg&a d consumed at the same time, implying

W\

that production will not begin prior to the u%s:}tput provision’.

Because chatbots are designed by d%%pers, they are pre-coded and will only recognise an
input if it corresponds to an e e(i;[ path'8, When something that does not follow the expected
path is entered into th @%ﬁ, the output is dramatically influenced'®. As a result, the output
will be either repea}&i()unpleasant to the consumer, failing to provide the correct response and
leaving peop'%satisﬁed”. One big issue with aligning input provision forms sarcasm and
irony @chatbots appear to be unable to interpret sarcasm correctly, mistaking it for
genuine!®. The comfort of purchasing online and locating things for a consumer via chat20 is one
advantage of chatbots. However, this could cause confusion and influence the customer's

purchasing decisions. Having to narrow down each filter parameter, such as size, colour, kind,

and material, could become a time-consuming operation, limiting client convenience, and
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removing the benefit of this aspect’. Because of the reduction in customer service man hours,
chatbots may contribute to a decrease in labour demand!>. The most affected positions will be
those with low-level and repetitive duties, which will be replaced by a chatbot as a standardised
process. In the long run, the threat of declining demand for low-wage occupations will be

especially severe in developing nations, where a high proportion of the population wog&in such
ajob’. Q;(\

0

Since the global use of chatbots has just recently increased, the threat of social engineering
attacks has been very high?!. The example of Microsoft Tay, whic‘ry@;&weeting racist tweets
mere days after its inception, indicates that hackers attempt. @exploit chatbots to propagate
racist, sexist, or other harmful news??. Furthermore, ers' willingness to utilise a chatbot

N

may be hampered because chatbot data processiglp ears to be a problem that has yet to be
resolved’. Users must be able to trust the c@ and any data, particularly personal data, must
be treated securely’. Although the trave@‘or could benefit from adding chatbots, according to
the Kayak Mobile Travel Report, Wany British citizens are still sceptical about using chatbots’.
34 percent are concerned a 4~Asa't\a security, and nearly a third are apprehensive that the chatbot
will not understand t%}\ery sent'>. Furthermore, 33% believe that a chatbot would offer them

an incorrect a v@" These factors may limit the extent to which chatbots are adopted and

employi l@lients.

Measuring the economic worth of a chatbot is complex and varies according on industry and
organization’. One method would be to measure the rise in sales for a store or the change in
website visitors who booked a night at a hotel, for example. The acquired data should be

compared to the previous year in which the chatbot was not yet activated. The data collection
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method is time-consuming and resource-intensive'®>. What may be discovered to be probable to
enhance is that an industry's chatbot installation may result in a rise in revenue. A chatbot, on the
other hand, can aid with customer service by providing information and assisting owners in

detecting a client's viewpoint and expectations’.

Furthermore, business owners will be able to identify any holes in their websif; %en if a
conversation does not result in an immediate purchase, a chatbot will kee 1nformat10n
about potential clients and is thus economically valuable!>. When human mmumcate with a
chatbot rather than another human, the average words per mess'a@ygth is shorter, but the
average messages sent each discussion is higher’* Furthem@&ﬂmre is a difference in the use
of profanity and foul language: both variables 1gher during the human-chatbot
conversation compared to the human-human conV sation, indicating that humans communicate
differently with chatbots than with real hurr@s;}{d are more uncomfortable talking to a chatbot.

This could have a detrimental impact o@stomer's propensity to utilise a chatbot’.

2.1.3 Capabilities and Metric
Ach

Some chatbot capabilitie Q onalities, and metrics are utilised in this study to assess the

effectiveness and f several chatbot platforms?S. To begin, some metrics that might be
used to mea@hatbot’s usefulness are the number of matches per question, which is the
numb Qlluators who were able to get responses from the chatbot per question asked, and
the number of matches found per user or in total?>. Furthermore, efficient chatbots allow you to
schedule postings and messages. They will assist in the planning of a company's marketing
activities and will inform users of changes or news such as special deals, promotions, discounts,

or new inventory. A chatbot should offer the firm with summaries of the talks and statistical data
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in order for the company to be able to measure the results of the chatbots and whether the
discussions were effective. Chatbots can be used by businesses to perform data comparison and

extra data analytics®.

2.1.4 Use of Chatbot
2.1.4.1 Customer Service . (b

Chatbots are a new type of customer care that is transforming the way a cl'@after-sales
experience is shaped?’. Chatbots are important for customer service for tlﬂ%\as s?8. To begin,
while a chatbot cannot address all queries, routine queries, whi ‘%:b\unt for most service
requests, can be standardised and delivered at a high degree o@%mancemg. To achieve this
high-quality output, the chatbot must be trained for af')@‘nately five weeks’. Furthermore,
chatbots make it simple and quick for clients to coftagt customer support through messaging
systems that they already use on a daily bafj@a esult, many users will be comfortable with

this form of interaction, making it a conv%pnt experience. Finally, chatbots will give businesses

insight into their digital custome@eep them up to date on new technology’.

Aside from the general us gtbots, one virtual agent was deployed especially for tourism
purposes: CLARA?, @QRA was designed to function as both a conference information system
and a local tou de, both of which would undoubtedly provide important information and
assista @irst-time visitors’. The system architecture is made up of three components: the
client system, a web socket server, and various information resources. A user enters a query
using the application's graphical interface, and the system generates a JSON message that
includes the query, the domain, which determines whether the information is conference or
touristic, and GPS coordinates, if the user enables the system to retrieve them’. First, the

algorithm searches the index for generic queries like Elizabeth's and retrieves the most similar
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examples®®, If no answer is in the index, the system will begin looking for answers on the
conference search engine or the tourist search engine. For all types of inputs, this cycle is quite
similar. To deliver a final answer, the system generates a JSON message comprising information
about the feedback, the kind, as an answer could be a map, an external website, or anything else,
and the URL to be displayed’. When retrieving conference information, the system allows the
user to search for authors, affiliations, countries, titles, conference sessions a Qvents, and
general conference facility questions’. The input will be recognised by@t using fuzzy
search methods that are resistant to misspellings’. Following that, @mities take knowledge
from the knowledge bases, and the SQL query is constructed %%ised to search the database
for publications, authors, or session information’. CL.A@ was launched during the 15th
International Speech Communication Association c@nce in 2014, with 1200 delegates from
46 different countries®!. To accomplish this, i %bile application was developed for both the
Google Play Store and the Apple App ¢ that could display information about authors, the
conference schedule, a conferenge V%e map, provide access to the conference's website, and
even allow users to add the ¢ erence schedule to their personal calendar!. The application also
provided access to th@@%;een. It was discovered that, in general, people would prefer to use

the agent scree t@guire tourist information rather than conference information®'.

Howev as discovered that the system could not answer a high percentage of queries,
approxim;tely 50%, but the majority of these, 75%, were concerning out-of-domain queries
during chat interactions, for which the system had problems detecting an answer from the index

or external websites and was thus unable to process them correctly?!.
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2.1.4.2 Tourism and Hospitality

With the advent of digitalisation, an increasing number of sectors are shifting their primary
attention to online applications and the internet. The hotel sector estimates that 75% of all
bookings are made online, resulting in an increase in demand for online information provision®.
Incorporating a hotel chatbot can determine a hotel's competitiveness on the mark§t7’32. A hotel
chatbot is designed primarily to achieve a certain marketing purpose, such as incr%'gp} revenue.
As a result, its knowledge base is restricted to hotel information and to s.'&Q@es, providing
users with information on the hotel itself, the hotel's surrounds, an(.i 2{\‘ et to the most common
types of touristic queries’. The introduction of a chatbot on &@El’s website yielded some
significant results. The average chatbot conversation timé @%’2 seconds, with a maximum of
118 seconds, whereas 36% of all interactions had o@%ser input and 60% had no more than

two user inputs’. In compared to more geneil@ots, hotel chatbot talks are relatively short,
t

which could be explained by the hotel (':& s limited knowledge base and the lack of small

talk. Furthermore, another view i th@otel chatbot is only an adjunct to a hotel's website, not
7

a standalone tool for reservinarg’o 33 According to the findings, 56 percent of all discussions

involved questions abct)@%tel or its offerings, while 12 percent involved questions about the

chatbot itself’. \
Q

2.1.5 Hist@hatbot

2.1.5.1 A

The ELIZA effect was supported by most users who saw the hotel chatbot as a person’. Expedia,
according to reported, has been a model of consumer involvement through the employment of a
chatbot’. Customers can book a hotel through its Facebook Messenger chatbot and are merely

sent to the website to submit payment information®*3. Another success story of chatbot
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application is Kayak, a travel search site that provides information on flights, hotels, rental
vehicles, and package holidays’. Kayak's chatbot not only provides complete information on
these categories, but it also recommends other destinations based on the user's preferences and
provides future updates to the client via Facebook Messenger’*4. Other organisations adopting
chatbots in tourism and hospitality include the two airlines KLM and Icelandair, Bebot, which
provides chatbot concierge for Japanese travellers, and Aloft Hotels, whic.h us%'g\chatbot to

provide guests with an extra option to make service requests7. ‘%\

The purpose of the very first chatbot produced was solely to ente'rﬁ&%ya engage users. In the
1960s, a chatbot named ELIZA was created to serve as @imte for a psychotherapist in
clinical treatment’*°, Due to its employment as a ps h@apist, users frequently have a very
emotional attachment with the computer, as chargerized by the ELIZA-effect, which attributes
human intelligence to chatbots’. ELIZA@oys keyword matching, which implies that
following a particular input, the prog@é will check for keywords that match. If matching
keywords are located, the systerNi)l generate an answer based on the rules specified for this
term; otherwise, a connec 4%Xn.%lrk is recalled*®. Consequently, ELIZA does not necessarily

comprehend the user'gdifgl:culties; she just matches their responses to her usual responses’.

2.1.5.2 Eliz:ﬂ%é\)

Eliza i adaptation of ELIZA that has been upgraded to provide greater flexibility and,
hence, a greater likelihood of producing an accurate and relevant response’. Elizabeth saves
information in a script file format, with each line beginning with a script command notation to

differentiate between the many categories of knowledge’. The following are the notations: W
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represents a welcome message; Q represents a quit message; V represents a void input; I
represents an input transformation; and K represents a key word pattern.

2.1.5.3 ALICE

ALICE, the Artificial Linguistic Internet Computer Entity, was constructed and utilised for the
first time in 1995%’. ALICE retains its knowledge of English conversation patterns il’.l AIML files,
Artificial Intelligence Markup Language, as opposed to ELIZA's basic keywq@ﬁtching”.
These AIML files consist of data items known as AIML objects, which : %ed of themes
and categories’. The subjects have a name attribute and a set of ass tegi categories, whereas
categories are the fundamental unit of knowledge in AIML. E@ategory acts as a rule for

aligning the user's input with the desired result, as well as‘q@ern and template’.

2.2 Methodological Review Q

Conceptually, a chatbot consists of nume .®ponents collaborating to achieve a single
purpose. Figure 2.1 is a graphic summdry, of the relationships between each component of a
conversational agent’*. When a ew message is received, it is initially handled by the language
identification module. This t%mnge from a straightforward tag retrieval to more complex
statistical techniques.@e@ essage, together with the language and potential past discussion
messages acquir m the backend, are then passed to the intent classifier module, whose
function is g‘%ﬁ the intent the user is attempting to communicate’®. The message's metadata,
inferr@nt, and other information from the backend will then be used to select an appropriate
action or series of actions. For instance, if the intent is still unclear, a chatbot may elect to
respond with a question, or it may decide to reactivate a user account if the user's intention is to

request permission to revive the account?®”.
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Finally, the action handler module accepts an action as input and executes said action correctly.
It is advantageous to do it in this manner, as the same operation can be executed in various ways
based on the agent's environment*®. Depending on whether a bot works on the Messenger
platform or a company's website, the manner in which an action is carried out may vary

drastically. . (b‘
J\

v
Mossage [:\':"v.' message t— . L _g g_ Language
metadata identification

Intent :

classifier

| Intent I
Action generator —@

| Action I

Action handler f———~

N’

Figure 2.1: High- erDjagram of a Chatbot'.

2.2.1 Comlgn eep Learning Techniques

Word@edding

In essence, word embedding is the process of mapping words to vectors. This vector
representation can then be directly provided as features to an algorithm for machine learning*’.
There are numerous ways to do this function, ranging from a straightforward count vector to

deep learning techniques such as Word2vec and GloVe*. Skip-gram model the skip-gram
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model's core premise was first proposed in Efficient Estimation of Word Representations in
Vector Space: train a shallow neural network with a single hidden layer of fixed size to predict a
context given a word*®. The architecture of the skip-gram model is depicted in Figure 2.2.
Essentially, artificial training examples of the form (wi, [Wi2, Wi-1, Wir1, Wiz2])*®. The definition
of context changes among writers, but the underlying premise remains the same; a%ed-size
sliding window is slid across the sequence of words; the middle of the window@esponds to
the target word, and the words before and following it create the con&%g\ at word. The
ultimate objective is to retrieve the innermost layer and utilise_ is\, the vocabulary's vector
representation. Indeed, if the input words are one-hot encoded&%unctlons solely as a vector
representation lookup table. In reality, this entails first co@ttlng the corpus into sequences of
indices, then training the skip-gram model on tl@equences, and finally converting the

sequences of indices into sequences of Vectf@ the final algorithm?’.

Figure 2.2: Skip-Gram Model in the Case of a 5 Words Window'.
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Recurrent Neural Networks RNNs

Recurrent Neural Networks are a subtype of neural networks designed specifically for data
sequences. In essence, they are neural networks containing loops3>*!. They have an internal state,
commonly labelled Ct for the state at time t, which is transmitted back into the neuron during the
subsequent timestep®®. At each timestep, the neuron additionally produces a value d¢ de by ht.
Nevertheless, the primary issue with naive RNN implementations is that Q%)are severely
affected by the disappearing and exploding gradient problems®. Severa Va}ations of RNNs
have been presented as potential solutions to this problem, employ’i@a?iety of techniques. In
the following paragraphs, the most prevalent ones will b.e d&%&d Units of Long-Short-Term
Memory In Natural Language Processing, Long-Sh: -@ Memory units (LSTMs for short)
are often utilised*?. They were first introduced in 1997 and have gained popularity in recent years
because of developments in hardware-a@ej»ed deep learning®. In addition, they have
demonstrated encouraging results in @&bﬁne translation and image captioning. Figure 2.3
illustrates an example of an unroxl@ STM layer. This section explains the forget gate, input
gate, cell state, and output %ﬂich are the primary components of an LSTM unit. Let x = (Xo,
X1, **,Xc) | be the %%equence, and h = (ho, hy, * - -, he )T be the hidden state produced by

the LSTM la he relation between x and h is given by the following equations?” :

QQ
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Figure 2.3: Unrolled LSTM layer made of 3 Units®.

. QQ) 2.1
D
QQ (2.2)

Ci=£C1 + i tanh(We -[he—1, x ] + be) CS\Q% (2.3)

fi=o(Wr - [h—1, x¢ ] + br)

it = G(Wi ‘[ht_l, Xt ] + bl)

ot=06(Wo - [h—1, x¢ ] + bo) Q:b'l (2.4

hy = oy tanh(Cy) %-\ (2.5)

Equation 2.1 is the fo@ gate’s output. Intuitively, it represents which information the unit will

keep or for @ the previous cell state Ci-1 as it is directly multiplied with it. Figure 2.4

illustr%@ process™.
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A
o
Figure 2.4: LSTM Unit’s Forget Gate$ ‘%'\QO

The input gate’s response is given by equation 2.2. It simply creat@e’%’ candidate value for

the cell state, denoted C ¢, scaled by i; as shown on Figure 2.5392)'&%

A\

e

Figure 2.5: LSTM Unit’s Inptit Qateﬁ.
The state of the cell 1 &‘ﬁ]ed in accordance with equation 2.3. It combines the effects of
the input and fo&& gates. In Figure 2.6, the pertinent relationships for this upgrade are

underlined.

~Q

e
— (3 (=

30



Figure 2.6: LSTM Unit’s Cell State Update®

Once the cell state is updated, the output gate’s activation can be computed using equation 2.4 to

generate the unit’s hidden state h¢ . This is shown in Figure 2.7.

—
Mg

[ o ] Fas

Faag 3

=

Figure 2.7: LSTM Unit’s Output Gate®.

\Ov
. \425
Gated Recurrent Units QQ

GRUs are a version of LSTMs in which ‘i(@ and input gates are merged into a single

update gate, together with the cell and @ states44. In comparison to LSTMs, GRUs have
fewer parameters to tune, res ltir@:h' shorter training times’>**. However, it has been

demonstrated that their perft qglce is comparable to that of traditional LSTM networks®.

Below are provided, tbc)@’%eteness, the equations for GRUs:

It = Of &:?@1, Xt ] + br) (27)
h~ t = tan (W : [I'tht—l, Xt ]) (28)
ht = (1 - Zt)hp] + Zth~ t (29)

where z: and 1 correspond to the GRU’s inner gates as shown in the diagram in Figure 2.8. Both

the LSTM and GRU were considered for developing the chatbot39.
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Figure 2.8: Schematic View of a GRU®. ;
Q)

Sometimes, determining the language of a text is the inﬁ@%ﬁ of a broader natural language

2.2.2 Language Identification

processing chain. Some languages even share homog@ such as room, which appears in both
English and Dutch despite having different n{{%&gs in each language), which may confuse
r

algorithms with the semantics of these rgd)a words, necessitating the identification of the

correct language for a given text @%ocessing it further?”.

2.2.3 Intent Classification 4%'\

Upon receiving a ne , the conversational agent has to be able to recognise the goal the
p g g g g

labels are the

user is trying t @mplish”. This is commonly described as a multiclassification issue whose
%es of the possible user intentions. Techniques to handle this challenge vary

from @e phrase extraction to Bayesian inference in order to determine the user’s request

based on various communications®. LSTM networks have been previously known to work

successfully in this area.
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2.2.4 Knowledge Management

Without knowledge, an intelligent agent can only accomplish so much. In the 1980s, great
progress was made in the discipline of knowledge engineering, which is concerned with allowing
computers to manage knowledge®. Earlier solutions often utilised an inference engine to alter
data and generate new information using second and first order reasoning. It is a rpgt?od for
generating responses to incomplete inquiries, and they can typically be sir.npl @ated into
API calls®. Knowledge engineering is particularly beneficial for co })o 1 agents, for
example to answer basic questions about generic facts. Siri.aKa mazon Alexa acquire
information from the Internet and other sources using kno&@m inference techniques46.
Currently, API calls and optimised database queries are .tb&ost used methods for knowledge
management. Even though more sophisticated r@ologies inspired by graph-structured
ontologies are occasionally utilised for knovtscjg\ es*®,

2.2.5 Responses Generation '6'

A conversational agent must pos@%& ability to reply to converse. Moreover, responses must
be consistent with the conteg)gthe dialogue. This issue can be resolved by combining the
efforts of two distincm@% one that generates a list of candidate responses and the other that
selects the most ropriate one or ranks them according to a particular metric**. This
subproblem ‘sspawned two popular approaches: retrieval-based and generative-based
metho%sing a huge database of candidate responses plus information from the user's
message, retrieval-based algorithms identify the most appropriate response. This information
may be a simple regular expression that searches for specific sentence structures, or it may be the

result of a machine learning model. The primary benefit of this strategy is that the maintainers of

the chatbot can control every response and so avoid incorrect replies®. In contrast, generative-
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based strategies rely on generative models to generate new responses without requiring a vast
collection of instances. If the model is trained properly, it is straightforward to generate novel
replies. However, as of now, the performance of generative-based techniques is insufficient
relative to business limitations. and the industry remains sceptical of its potential®®. Recent
attempts have been made to construct hybrid solutions in which responses are gen@ra{gd if they
cannot be retrieved®. Q;(\

2.2.6 Performance Assessment ‘%\QO

The performance evaluation and metrics used to determine the qua}igKa archatbot's behavior are

A

one area for development in the field of conversational bots3%{% paper titled "An Empirical

Study of Unsupervised Evaluation Metrics for Dialogﬁo\ﬁsponse Generation," the authors

demonstrated how standard metrics in the field ten tb%e uncorrelated with intuitive human

judgement, such as the BLEU and ROU@:@‘”. Speech and eloquence are essentially
1

subjective, and it is consequently extre

a0

with any other subjective attribu% stem.

fficult to measure them precisely, as is the case

2.2.7 Design Principles -

There are two approa @R@an be used to develop a chatbot depending on the algorithms and

Rule-Based

QO

Using rn-matching algorithms48, a rule-based chatbot examines information and gives

techniques adogte&%gle-based approach and machine learning approach®.

responses depending on a set of predetermined rules®. Although the sophistication of pattern
matching approaches varies, the fundamental concept remains the same. The user input is classed
as a pattern, and the chatbot selects a predefined response by matching the pattern to a collection

of predefined responses. Handcrafted are the pattern and response matching algorithms?®.
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Numerous chatbots utilise pattern matching, with ELIZA, PARRY, and ALICE49 being early

adopters of the technique. The advantage of the rule-based technique is its quickness, as it

requires no in-depth text analysis. As the information is pre-determined by the creator, however,

the responses are repetitive and lack flexibility and originality.

There are three languages most typically used for implementing rule-based chatbots,, (b

i.  Artificial Intelligence Mark-up Language (AIML) is a derivation of Exte@l} Mark-up
Language (XML)#*-°. ALICE was the first chatbot developed using d@ﬁ rogramming
language®. AIML features a data object class known as @h objects, which are
responsible for modelling conversational patterns. E%Cb}m is comprised of two
components known as subjects and categories®. A st %t is an optional top-level element
with an associated set of categories and a%e property. Categories are the most
fundamental unit of knowledge and the .a@ rules*. Each category is comprised of two
pieces referred to as pattern and ter@e. The pattern is matched against the user's input to
the template containing the aﬂ%ﬂs answer. AIML is one of the most often used languages
for chatbot developmentduesto its simplicity, flexibility, and good maintainability*. The
greatest drawba @%ML are that the developer must describe a pattern for every

conceivabls %gjnput and that it is inefficient for large knowledge bases50,51. Voici an

illustratio

QO
R

<category>

the structure of an AIML object: Corresponding User Input Response to

<pattern>User Input</pattern>
<template>
Corresponding Response to Input
<template>
</category>%.
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ii. RiveScript. is a scripting language based on lines that can be utilised to implement the
Knowledge Base*®2. RiveScript provides more built-in capabilities and tags than AIML,
eliminating the need for the author to enter chatbot information in additional configuration

files®.

iii. ChatScript is an open-source programming language for rule-based chatbot @pment.
Through a technique known as dialogue flow scripting®, it matches user Q%ts to outputs
based on rules written by humans and stored in software scripts. Cha c?pt employs ideas,
which are groups of words with the same meaning. It includ@@pﬂestablished concepts,
and scripters can easily create their own concepts**-3. Ch&@pt is a more difficult language

than AIML and RiveScript, but it allows de\w combine rules in more complex

ways®. \%

2.2.8 Machine Learning 5()\

Recent advances in machine leamin@&e enabled the creation of more intelligent chatbots>?.

Using machine learning algori h)nkg extract information and generate responses, chatbots that

employ machine lea@g& es can improve from previous conversations*®. Chatbots based

on machine learning\n) sitate a substantial training set. There are two sorts of models, retrieval

and generati%retrieval—based models, the ideal response is selected from a set of responses,

Where@gative models employ deep learning techniques to produce the response®.

2.2.9 Architecture
A general chatbot architecture consists of five main components, a User Interface component, a

Natural Language Understanding (NLU) component, a Dialogue Management (DM) component,
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a Backend component, and a Response Generation (RG) Component, as illustrated in the figure

below™.
Language understanding -
taer me analysis g Action execution
User U Tons User intent I
i p Dialogue
e I Management Information
ieval
- Context information retrieva
Chatbot 1
n
K response Response generatio P ==
Knowledge base
Chatbot Web (URL request)

N

Figure 2.9: General Chatbot Architecture™.

2

User Interface %C)\

The user interface permits users t%%lverse and interact with a chatbot using messenger

programmes such as Facebook Messenger, Cortana, and Slack*. A chatbot's operation begins
™

with a user's request. :o&

ASR) system willkcofivért the user's speech input into text*®. A speech-based conversational
y p p p

ased conversational agents, an automated speech recognition

agent is also‘%ped with a text-to-speech (TTS) system that turns text back into speech once a

text ras been created. Text-to-speech entails two phases: text analysis and waveform

generation. Text analysis entails normalising the text and doing phonetic (pronunciation) and
prosodic (phrasing, pitch, loudness, tempo, and rhythm) analysis, whereas waveform synthesis is

selecting the prerecorded speech that fits the most criteria®.

37



Natural Language Understanding

After receiving the user's request, the system employs the NLU component to extract
information from the input and provide a representation of its meaning that can be used in
subsequent steps®. NLU typically performs three tasks: categorization of dialogue acts,
classification of intent, and slot filling®. Classification of dialogue acts involves es%%ing the
function of the user's input, or, more precisely, translating the user's utterané%a particular
dialogue act type. The utterance may be categorised as a question, a statement, an offer, or
another form of dialogue act. To better appreciate the user's request @ypermine an appropriate
response, it is crucial to understand the current dialogue act* @%mtent classification identifies

"

the user's principal objective. Intentions are gener%@in-speciﬁc. For instance, a request

could involve meal ordering, hotel reservations%a er forecasts, etc. The aim of an agent
within the domain of hotel reservations c{lzg\\tg make, cancel, or modify a reservation, and
similarly, the intent of an agent withiq@ﬂomain of food ordering can be to place, query, or
modify an order®. Slot filling is@al step of natural language understanding (NLU). Other
relevant details are extract %S't}le agent, which, when paired with the dialogue act and the

user's purpose, enaprQ) completely comprehend the user's request*”. There are various

approaches fog %@ing.

Regu@ression: is a tool for describing text patterns. Each pattern is specified by a
sequence of characters and each character is either a regular character or a metacharacter that has

a special meaning®.

Tokenization entails dividing a text into units based on words, punctuation, or numbers*. Since

English words are typically separated by white space, tokenizing an English text should be quite
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simple. However, there are some problematic instances in which the borders between words or
phrases are unclear. Special cases include contracted elements (e.g., isn't), phrases (e.g., San
Francisco), abbreviations (e.g., PhD.), and acronyms (e.g., AT&T)®. Penn Treebank
tokenization standardise a frequently used tokenization standard>®. According to the Penn
Treebank tokenization standard, contractions and punctuation are split between tok@n%&lthough
hyphenated words are maintained together. Using data to determine the tokens au@ntically isa
more complex method of tokenizing text, and it is particularly beneﬁe@\%@ dealing with
unfamiliar words*’. For example, bigger can be identified even if @a@ning corpus contains
only the terms "big," "little," and "smaller." Typically, this &%comphshed by inducing a
vocabulary from a row training corpus and then segm@@g the text into tokens from the

vocabulary®. The vocabulary consists of subwor uch as "little" and "er" rather than

"smaller." Byte-pair encoding, unigram lane'a)@)delhng, and WordPiece57,58 is the three

most often utilised algorithms. 5

Text Normalization: refers to wrocess of transforming text to a standard format. Word
normalisation is the proce 4“A;d'éntifying words with the same meaning but various spellings

(e.g., G.R.A. and GR@e folding is the process of converting anything into lowercase letters.

N

Bag of Woi‘%he vector space model, also regarded as one of the simplest ways to input
analyst Qso known as the vector space model. We count the frequency of each word but
disregard syntactic and word order information. This can be achieved by normalising the text and
removing stop words, or words that do not contribute to the meaning of the sentence*’. When the

meaning of a document depends on linguistic information, such as grammar or word order, the
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bag-of-words technique is inadequate. For instance, "John is taller than Mike" and "Mark is taller

than Luke" have the same representation but have distinct meanings™.

Latent Semantic Analysis (LSA): or Latent Semantic Indexing, does not account for any
linguistic knowledge. However, LSA compares the meaning behind the words rather than the
words themselves, and keywords that frequently appear in the same context '@rouped
together®. To determine word similarity, a matrix is created in which each row g@sents a term,
each column represents a document, and each cell indicates the frequ (} of the word in
document*’. The matrix is subsequently transformed by applying S@%{\/alue Decomposition

to minimise its dimensionality®. Qé

Part-of-speech (POS) Tagging: entails marking up@'%\ord in a text with a tag indicating its
syntactic function, such as whether it is a Verb@ pronoun, conjunction, etc. POS tagging is
particularly beneficial when we encounte&e'@ with several meanings and their application in a
sentence may be ambiguous49. For i@be, the word "ring" can be either a noun or a verb, but

in the sentence "ring a bell," it smm classified as a verb. Using a POS tag in such instances

"
can eliminate the ambifu@

Dialogue Mana t: The Dialogue Management component handles information flowing
from otherg‘(%onents and is responsible for controlling and modifying the context of
discus@ as well as governing the chatbot's activities®”. DM coordinates with other modules
and encompasses the speech application's logic. This indicates that it is a crucial component of
the chatbot architecture, and we must make deliberate and considered design decisions®.
Unfortunately, building a resilient DM strategy is not a simple task, as it is difficult to predict

which system behaviour would result in high user satisfaction. In this paragraph, we explore two
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design issues of DM that arise frequently: interaction methods and confirmation strategy
selection. A dialogue system's interaction approach determines who controls the discourse. The
dialogue might be directed by the user, the system, or a combination of both. When the
interaction is user-directed, the user takes the lead, and the system simply responds to the user's
questions and orders. When the interaction is system-directed, the system takes the le%and the
user simply responds to its questions. When the dialogue is mixed-initiative, bo user and

the system are able to take the initiative®*. The DM monitors the condm@%@dlswssmn or

the system's conversational behaviour, which is based on the interac trategy it adopts®.

CD

Backend Chatbots: Retrieve from the Backend the infm@on required to complete the

5

relevant tasks, and then transmit the message to the Bi Management Component and the
Response Generation Component*®. The handma §es must be stored in a Knowledge Base
(KB) for rule-based chatbots. To ensure the@ness of the chatbot, the Knowledge Base rules
should be as numerous and comprehel%bﬁs feasible®. A chatbot can utilise an RDB to recall
earlier talks. Taking into consideration prior information enables the chatbot to interact with
greater consistency, precisi %ﬁ dependability®'. The development of the KB is crucial and
required, but it can b@e-consuming and stressful because to the manual labour involved. In

order to solve '@stacle, developers devised a method that can automatically generate a new

KB fro< a@ci ting chatbot's KB®2,

Frequently, rule-based chatbots direct users and populate the KB with their responses63.

Recently, there has been a tendency toward retaining the information contained in digitally saved
texts on the Internet and other online sources. Large data repositories that store data in a
machine-readable and accessible format®. Google's Knowledge Graph, DBpedia, Freebase, and

Wolfram Alpha are some examples of these knowledge bases*.
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Response Generation: Once the required information has been gathered, the conversation
system determines the response's content and the optimal way to convey it*. The Response
Generation component is responsible for creating responses in a format that is easily understood
by the end user. Five steps of processing comprise the RG pipeline: signal analysis, data
interpretation, document planning, microplanning, and implementation®. Analysis Qf s(igals and

interpretation of data are preliminary steps. These two stages are traversed by in in the form

of data, such as numerical data in weather forecasting. Using pattern m@ gorithms, the
signal analysis finds data patterns and trends>. Data interpretation @w symbolic reasoning
techniques based on subject expertise to comprehend com %’kl messages and message
relationships. Document planning can be subdivide.(@to two more phases: content
determination and discourse planning®. Determinir@'%nt entails deciding what information
must be supplied to the user. The system s .® a portion of the obtained data, and it may
communicate the data in phases. Whene\@ecessary, determining content also includes filtering
and summarising the informatign. %ﬁ: objective of discourse planning is to organise and
structure the text to facilitate%mﬁm comprehension®. Microplanning, often known as sentence
planning, is the proce@%&posing the information-delivery sentences. It includes three tasks:
referential expr s@@ aggregation, and lexical selection®.

2.3 Review of Related Work

The revig of the literature reveals that several authors have contributed significantly to the

development of chatbot.

In a paper titled design and deployment of a chatbot in the context of customer service®. This

paper gives a practical case study of a chatbot solution for the GAMING]1 organisation. The
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author explained the theory underlying the tactics employed. Specifically, gated recurrent unit
neural networks and other techniques of deep learning are described. Then, a list of the
difficulties resolved by the chatbot is written down. The author then proposes and explains a
scalable software architecture for the chatbot. Models for requesting a human operator are
presented alongside a comprehensive investigation of several neural network structure&for user
intent classification. It was determined that gated recurrent units were the mos@scessful for
classification, although simpler models performed pretty well for hum%z\r r requesters.
Finally, performance metrics for the chatbot's many submodules@u,mmarised However,
because performance measurements are difficult to 1nterpret&& dialogue systems, several
practical test cases are shown to demonstrate that the b 4§xsehaV1our is more than sufficient

despite certain performance metrics remaining unsa@ory.

In another related study on the developmen@\atbots in higher education®. This research uses
the Facebook Page of an academ@bgramme to highlight the potential benefits of
implementing chatbots. The ené’&g—)nd process of developing this chatbot utilising Google
Dialogflow as the NLU p, 2 and Facebook Messenger as the platform interface is also
explained. As a repre%?%e sample, the chat logs were mined for a total of 807 sentences from
125 people, fr @uch 33 intents can be derived. The suggested chatbot obtains a satisfactory
precisioQ@ll, and Fl-score of 0.98, 0.888, and 0.897%, respectively. The use of chatbots

resolved Ssues for both page managers and end users.

In an Innovative Approach to Arabic Chatbot, Google Colab and the Internet of Things are

utilised®. In this research, a new Internet of Things-enhanced strategy for the building of
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effective Arabic chatbots (IOT). Using Google Colab and the Python Chatterbot module, an

experiment was conducted to develop and deploy an Arabic Chabot for an IOT-based data center.

In a study examining the effect of social virtual presence agents and a content-based product
recommendation system on the online purchase intent of customers®®. The purpose of this study
is to examine the effects of utilising two distinct chatbot social virtual presences‘@ctions:
with a fully pre-recorded computed personification agent versus with a pre@%&rded human
social virtual agent; and also, to comprehend how having a customised ¢entent-based product
recommendation system can influence the consumers' purchase iﬁ@}?ﬂ an online shopping
framework. The core data were processed using a PLS-SEK@%I on an online platform that
simulated a potential virtual store encounter. While a 's@shoppers, the Human Social Virtual

gl Intellectual stimulation and Hedonic

N

Presence Agent has a greater model positive e§
Benefits than a computer-generated person@\nn Agent. This could be explained by the fact
that participants experienced Agent's uter-generated images and sounds as emotionally
unsettling. Additionally, the presé&;()ga recommendation system influences the purchase intent
of customers in a positive " compared to the absence of a recommendation system. This
study demonstrates h@)ﬁportant social contacts are for customers, particularly when conducted

by a human, ‘@@\‘he recommendation system influences customers' buy intent.

Ina ra@gork, Intelligent Chatbot Adapted from Question-and-Answer System Using RNN-
LSTM Model was developed®’. The chatbot is created to retain data gathered via a question-and-
answer system, which can then be utilised in the Python application. This application will utilise
the Cornell Movie Dialog Corpus, a dataset containing a corpus including a vast collection of

fictitious talks derived from film scripts and rich in metadata. The Python chatbot application can
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employ a variety of models, but the LSTM model is used, specifically in this software. The
output of the chatbot programme employing the LSTM model consists of accuracy as well as a
data set that corresponds to the information entered by the user in the chatbot dialogue box. The
choice of models that can be used is dependent on data that can affect programme performance,
with the goal of the programme deciding the high or low level of accuracy that will,becgnerated
from the program's findings, which can be a significant role in choosing the chose@el. Based
on the incorporation of the LSTM model into the chatbot, it can be conclu%b\t%arameter Pair
1 (size layer 512, num layers 2, embedded size 256, learning rate Q. atch size 32, epoch 20)
from File 3 is the optimal parameter pair for the LSTM Chat ?3\'1‘[h an average accuracy of

o

0.994869.

N

>
In the Design and Implementation of a Chatbot fgpg@rs of the Kurdish Language Using the
Chatfuel Platform®®. The design and exe@of a chatbot are presented to assist Kurdish
speakers in using text-based internet di@é@lons as an alternative to contacting human operators
directly. The software agent bas%\o) natural language processing is implemented utilising the
Chatfuel platform. Chatfu 4%o'lsoys artificial intelligence to communicate with humans by
replicating human co@%ions via voice instructions or text messages. The proposed chatbot is
tested on ar}%@)nic tourist guide that assists tourists to the religious sites in the Iraqi
Kurdist. @u tain hamlet of Barzanja. Three hundred questions and responses are used to
conduﬁ case study. One hundred participants took part in this study. The participant asks a
question, and the bot responds if it recognises the question; otherwise, it responds with a default
answer and instructions on how to utilise the system correctly. These experiments' data are

collected, examined, and difficulties with the Kurdish language are identified. Creating software

agents for parsing Kurdish texts presents numerous obstacles. Natural language processing has
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not yet been applied to Kurdish texts (NLP). In addition, the Kurdish typeface disorder and lack
of conventional keyboards and writing styles make it difficult to process Kurdish text. In

addition, the Kurdish language consists of a range of dialects with distinct writing styles.

To design for university a conversational question-and-answer chatbot®®. The author suggests the
development of "A Conversational Question and Answer Chatbot for University" ’[o{éuce the
amount of manual labour performed by university marketing and promotion tea%ﬁ response to
information queries. A review of existing chatbot systems led to the adoption of the Al Chatbot
Development Methodology and the selection of the Nave Bayes ﬁ@)?s the NLP Engine for
the chatbot development implementation. The deployment &@chatbot revealed that it could
manage the majority of discussions within a restricte : Further stabilisation is required to
strengthen the chatbot's NLP Engine so that it ca)n\gl ¢ all conceivable user interactions.

In a study connected to the design and egﬁé\n of xiaoice, an empathic social chatbot”. This
article discusses the creation of Miqghft Xiaolce, the world's most popular social chatbot.
Xiaolce is particularly built as a”companion with artificial intelligence and an emotional

B

connection to fulfil t:e @

system design, the;& sidered both intellectual quotient and emotional quotient, portrayed

need for communication, affection, and social belonging. In

human—mach%ocial chat as decision-making rather than Markov Decision Processes, and
optimoIce for long-term user engagement, as measured by anticipated Conversation-
turns Per Session (CPS). The system architecture and main components, including the dialogue
manager, core chat, skills, and an empathic computing module, are described in detail.
Throughout lengthy talks, we demonstrate how Xiaolce dynamically recognises human emotions

and states, comprehends user intent, and responds to user demands. Since its inception in 2014,
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Xiaolce has communicated with more than 660 million active users and established long-term
relationships with a significant number of them. Analysis of large-scale online logs reveals that
Xiaolce's average CPS of 23 is significantly higher than that of other chatbots and even human

conversations.

In the development of IntelliBot”!. This study investigates the response generation @gies of

with a user. It then offers a domain-specific chatbot called IntelliBot, which is a dialogue-based

existing chatbots and identifies their deficiencies from the perspective of en ‘{%(;l&a discourse
=
chatbot that generates responses using several methodologies. '@?gt possesses domain-
specific expertise as a result of its training on two datase.ts, @&ﬂry the Cornell movie dialogue
dataset and a custom-built insurance dataset. The pe 0@&6 of IntelliBot was then validated
and compared to that of three other chatbots descri &the literature: RootyAl, ChatterBot, and
DeepQA. The outcomes illustrate Intellch@é}e‘rlority in engaging the user and providing a
ain.

comprehensive response in the insuranq@'n

In a similar study on Cogniti eMots for personalised context-based customer service. It
was determined that the @x) were effective. This study addresses cognitive chatbot-based
personalised contex%i(ejstomer support. The primary data acquired from 300 B2B corporate
respondents T@ed using a quantitative research approach. The study contributes to the little
resear@hatbots and offers customer service enhancements. The findings indicate that
customers place a high value on real-time information regarding the dependability and
accessibility of products/services. Customers enjoy a seamless experience due to the automated

responses to repetitive questions about recurring concerns. This study provides substantial

theoretical contributions to the chatbot literature by merging two models into a simplified model
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and demonstrating that trust influences the propensity to employ intelligent chatbots, which

promote automation.

In the design of an intelligent knowledge-based customer service chatbot 7°. This study presents
an intelligent knowledge-based conversational agent system architecture for e-commerce sales
and marketing customer service support. In a leading manufacturer of intimate @rel for
women, a prototype implementation of a chatbot for customer care is reporteQ%ﬂe suggested
system includes several cutting-edge technologies, such as web crawling, natural language
processing, knowledge bases, and artificial intelligence. In this\@%? prototype system is

constructed in an actual environment. The findings of the e &@}&tlon of the system's prototype

are satisfactory and support the claim that the systerr@%g ve.

Further, in the development of university chabbb&f he idea involves interaction between users
and a chatbot that can be accessible at a me and from any location. Using a few easy
language conversions, the chatbot m%% simply integrated into the websites of any university
or college. The chatbot gives numerdus universities or college-related and student-specific pieces
of information. The chat 4%cesmble to anyone with access to the university's website. The
project employs Q Intelligence and Machine Learning concepts. Chatbots are created
using the Pﬁ%grammmg language. The user can ask university-related queries, which are
subseed into an algorithm that processes the message and shows the associated response

to the user. The Project GUI resembles a Messaging Program.

To develop artificial intelligent marketing chatbot”. This article examines the chatbot as an
artificial intelligence marketing tool, its current implementation, and its future potential in the

industry. Sixty respondents were surveyed regarding their expectations, behaviours, and habits
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when utilising different communication channels, with a focus on chatbots, their advantages and
disadvantages in comparison to other communication channels. The results revealed that the
greatest benefit of employing chatbots in marketing services was when delivering simple,
quickly accessed information, but also revealed respondents' concern that chatbots might provide
them with incorrect information. Organizations might consider utilising chatbots, if they face

difficulties in communicating with customers and if they want to stay up with the@atyles of an

increasing number of consumers. ‘%\

To develop a chatbot for college students, advisement’®. This p %&lines the design and
development of EASElective, a conversational agent f @se selection. EASElective is
intended to supplement existing academic advising w1th an online natural language
interactive interface that would facilitate conve % on issues ranging from basic official
course data to informal student comment(}SElectlves key design components are intent
detection, conversation management p@hres, dialogue design, sustainable opinion gathering
and analysis from students, andwﬁt information management. The article also offers a study

of EASElective's percelved iVeness.

In a similar analy& mplementatlon of current state-of-the-art technology for obtaining a
functional D@\Qe Agent’’. The authors present the technique used to construct a Polish-
speaki@hat can book services within the existing booking system Reservis by interacting
with a user. A form of expert system consisting of a task-oriented discussion system has been
developed. In addition to fundamental functionality, two more objectives were established: to
make human-computer interaction as natural as possible and to avoid implicitly limiting user

choice (and therefore showing only part of available results). In contrast to the majority of
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commercial conversational agents, the presented dialogue manager is purely goal-oriented and

designed to accomplish a complex task by sustaining a multi-turn conversation.

Using Ontology and Transfer Learning in the design and development of a Language Learning
Chatbot with XAI’®, The authors suggested a chatbot for English language acquisition based on
transfer learning, whose output generated by GPT-2 may be justified by a rela'e@ntology
network rooted in a fine-tuning dataset. The designers created three levels fqngtematically
learning English, including a phonetics level for speech recognition and pr: un\ciation correction,
a semantic level for domain-specific conversation, and the simula‘t@f?ee-style conversation
in English - the highest level of language chatbot commu&@%t as a free-style conversation
agent. Following the notion of XAI (Explainable Arti c@telligence) to show the connections

N

of neural network in bionics and explain the outp&en ence from language model, we build the
ontology graph to explain the performance @-style discussion as an academic contribution.
In terms of implementation, our Lan Learning agent incorporated the mini-program in

WeChat as the front-end and ﬁn%& the GPT-2 model of transfer learning as the back-end in

order to interpret the respo@y.?)ntology graph.

Q

In a study examinig{ prevalence of chatbots in the food service delivery industry and their
effect on t@omer experience’®. The study investigated the consequences of chatbots'
engag@gyles for younger users of conversational online food delivery (OFD) services. This
research investigates whether the conversational design of chatbots can influence social,
affective, and behavioural effects. The study employs an experimental design to examine the
impact of a social- versus task-oriented interaction style chatbot on the amount of social presence

and trust (social outcomes), reported enjoyment (affective outcomes), and desire to utilise the
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conversational OFD service in the future (behavioral intent outcome). The encounter with a
chatbot configured with a social-oriented interaction style boosted users' impression of social

presence and enjoyment but had no direct and meaningful influence on trust and intent to use.

In the design of COVIBOT: An Intelligent Chatbot for Assistance and E-Awareness During the
COVID-19 Pandemic®. This study intends to create and implement a smart chatbot @e topic
of COVID-19, named COVIBOT, that will be useful in Saudi Arabia. COVIBOQ%& generative-
based contextual chatbot that is constructed using machine learning APIs provided by Azure
Cognitive Services. COVIBOT is available in both English and A'r@d?tions. COVIBOT use

cases are tested and validated using a scenario-based methoc&@v

N

To explore, examine, and compare the psych@ applicability and limitations of

contemporary chatbots®!. The poll identifies a@er of tasks that will be required in future
therapeutic chatbots. Five standard and %’ dge psychotherapy chatbots were chosen after a
search of over 1,200 relevant articl%%public databases. Most contemporary psychotherapy
chatbots generate dialogue u ini\gtrieval—based strategies. Certain psychotherapy chatbots
employ psychologica @Q uch as cognitive behaviour therapy, to address specific
psychological issues. evaluations indicate that chatbots can distinguish distinct unpleasant
emotions and%ge relatively suitable responses. Randomized controlled trials demonstrate the
useﬁi@herapeutic chatbots for some individuals with mental health conditions. Compared
to actual psychologists, psychotherapy chatbots provide a number of advantages, including

accessibility regardless of time or location.

A distributed data base model for social networking and data analytics distributed serverless

chatbot networks using mobile agents®>. Mobile agents are used to construct a distributed,
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decentralised, serverless dialogue robot network that enables ad hoc communication between
humans and machines (networks) as well as between human groups through the chatbot network
(supporting personalised and mass communication). Using a distributed knowledge and data base
approach, chatbot networks attempt to expand the communication and social interaction
capabilities of people, especially in mobile situations. Moreover, the chatbot network é&& sensor
data gathering and data aggregator system that enables crowd-based analytics: on z(égs\sive scale.
A first proof-of-concept demonstrator is presented that identifies the di@s osed by self-
organizing, distributed chatbot networks in resource-constrained @jle\ networks. A hybrid
chatbot multi-agent architecture that enables scalable disper%&%\d adaptive communicating

chatbot networks is the novelty of this work.

N

Q
>
In a similar study, a conceptual redesign of the In@on Retrieval (IR) chatbot architecture is
proposed to minimise the necessity for hu@\estlon-Answer (QA) pair datasets in machine
learning training and knowledge base @b@pment of chatbots®. The authors described Ans2Q:
a Neural Network model for question type approximation, and HR6: an IR score ranking
computation based on An 4%31&)11’[, within ten recommended framework components. These
two elements represe@Qundamental distinction between the proposed framework and others.
In addition to @bmg the process flow, we present numerous formulas that can possibly be
used t%@his framework. With this framework, we intend to create a tool that may be used to
develop chatbots for nearby domains with less expertise and no easily available QA pair datasets.
In the development of Al-Powered Health Chatbots84. This paper proposes a general

Architecture of an Al-Powered Health Chatbot with Four components to achieve the two goals,

which integrates the dialogue and communication part in natural language understanding (NLU)
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and natural language generation (NLG), and the expert part based on deep learning whose
function is to provide an appropriate response from pre-formatted data.

Likewise, in the design and implementation of an Intelligent English Learning Chabot based on
Transfer Learning Technology, similar considerations were made®>. The author presented a
Transfer-based English Language learning chatbot with three learning system levels fq@ractical
application, which integrates Google's recognition service and GPT-2 Ope.n A@&}dialogue
tasks in NLU and NLG at a WeChat mini-program. From an operational@o%, three layers
for methodically learning languages were developed: phonetics, se.mKa spnand an English "free-
style conversation" simulation. First level consists of correctin%%;} recognition pronunciation
and learning sentence syntax. The second level is a conve.r@eciﬁc domain, and the third level
is a language chatbot communicating as a freestyle@ersation agent. The Language Learning
agent integrates into a WeChat mini-prograt.;@gn three user interface levels and to refine
transfer learning GPT-2 as the back-end@lguage model used to generate responses for users.
With the combination of the tw a@concerning operation and implementation, based on the
Neural Network model of traﬁfeg learning technology, various users test the system with an
open-domain topic, a@@ood communication experience, and demonstrating that it is ready
to be used in a ir@gt;ial setting.

To examine elements that influence consumer happiness in voice commerce and e-
comm. Four elements were explored in the study, leading the author to generate four
hypotheses. (These variables include Recommendation Complexity, Personalization of
Recommendations, Convenience, and Transaction Process Efficiency. A survey was conducted
with 178 consumers and used structural equation modeling for statistical hypotheses testing. The

results showed that consumers have higher expectations in convenience for voice commerce than
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they have for e-commerce. The result also showed that transaction process efficiency
significantly influences satisfaction in voice commerce, but not in e-commerce.

Additionally, Ontology-based chatbots can be installed on e-commerce websites®®. The authors
believe that the ontology-based chatbot will provide the user with substantive responses and a
more natural and engaging dialogue. Pattern-based chatbots, unlike ontology-baged~chatbots,
have preprogrammed responses, making their dialogue unnatural®. é\

Another study explored how chatbots function in an academic setting e‘@an academic
chatbot to aid academic advising bodies in Nigeria®'. A researqh‘&areated a chatbot that
works as a tutor for software engineers, the learners in this ins&@. In a different study of a
similar nature, the authors developed a chatbot as a histofie&gure, with the chatbot containing
a great deal of knowledge about the life and pers@y of the simulated person in order to
operate in line with its required character. : )\\;

The use of chatbots in healthcare 1%1'1 es support, motivation, patient coaching, and
administrative job organization’ \)%rns exist, however, regarding the inability of chatbots to
empathise with patients and Vld)e competent medical advice in specialised fields. Additionally,
chatbots have been i %e d in the e-commerce sector. A study emphasised the practical
benefits of em Al in e-commerce, citing the case of Amazon, where the use of Al has led
to 1ncreased%ct1v1ty, an improvement in customers' online shopping skills, and a favourable
1nﬂuen the company's revenue®. Scholar similarly shares insights into how chatbots have
changed e-commerce marketing®. In the e-commerce industry, chatbots have the highest level of
client approval, according to the research. In addition, chatbots are anticipated to be the digital
imitator of humans in 2050%. The author argues that, considering these worrying statistics, the
conversational level of chatbots must be enhanced by boosting the machine learning level
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capability of the bots and developing chatbots with an all-in-one technology, such as NLP,
ontology-based, and pattern-based chatbots.

In addition, a study deploying a ChatterBot as a negotiator for e-commerce websites further
discussion on chatbots®®. A distributed chatbot system for supply chain management was also
built as part of the same endeavour®’. Another study elucidated how an e-commerce, cl}%bot may
create autonomous responses to clients' product and service inquiries®®. Althc:ugh @'&}mess may
run 24 hours a day, seven days a week, the writers stated that it is improba%tktq@s staff will be
available at all times. SuperAgent is an open-domain chatbot t.hq&"pe integrated in web
browsers like as Microsoft Edge and Google Chrome, accordk@o a study”. In the study,
SuperAgent is depicted as a customer care chatbot that.n@?use of massive size and freely
available e-commerce datasets. QQ

In a separate study, the authors created an i Su%d a chatbot component into the Customer
Relationship Management (CRM) systen@a medium-sized Austrian firm!'®. Also proposed is a
chat-based automated system fo%%;%urchasing called "CartBot." It is often referred to as a
personalised assistant that re%nijses the demands of its consumers based on their likes and
preferences!?!. In an@@% , the use of chatbots as sales assistants was demonstrated by
constructing a h%qg in an e-commerce system that conducts basic discussions regarding the

remaining stock of each product, orders, and payments!'®2,

24 Chap;er Summary and Gap in Literature

This chapter was organised into four sub-headings - conceptual review, theoretical
review/framework, review of empirical studies related to the research topic and conceptual

model. The conceptual review explained in depth the concepts of the study. These concepts are -
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human computer interaction, components of chatbot, capabilities and metrics, uses of chatbot,
history. It also richly gave insights into sub-concepts such as different types of chatbot which

includes ELIZA, Elizabeth, and ALICE.

In the methodological review, the different techniques for the development of chatbots used in
this study were fully explained. They are common deep learning techniques st word
embedding, Recurrent Neural Networks. Also, language identification, i{lt@gdassiﬁcation,
knowledge management, responses generation, design principles, machine learning and

i : . )
architecture were discussed. %;\

In the review of empirical studies, different authors contrilza.&%ﬂ to the development of chatbot
were presented. Also, closely related studies on a@% customer support system (chatbot)
were also presented. The studies show that m@pirical research works like the topic under
study have been carried out. However,&ga&pirical studies using other algorithms showed

lower accuracy. Q:b‘

Also, these solutions did not«genesate a google script to translate from any language to English
for the bot to underst@)@%end the response in the preferred language of the user. To the best
of researcher’s dge, there is a paucity of literature on using AIML file for FAQ questions.
The empiri&l dies reviewed therefore shows that studies are lacking in the subject matter
which@iﬁes a gap in literature that needs to be filled. Therefore, this research proposes to
develop a more intelligent chatbot that will automate certain aspects of customer support and
offload some of the workload from support service agents, thereby lowering the volume of

customer complaints related to support team response delays and capable of answering customer
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complaints thereby reducing turnaround time, delays in transaction, time waste, and financial

loss.
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Chapter Three
Methodology

3.1 Research Approach

The methods involved in developing the chatbot for the customer support system, including the
chatbot's architecture, components, and the data that passes through the chatbot system, will be
detailed in detail in this chapter. Furthermore, the minimum hardware requiremen%'&'g} software

needs will be covered. ,%\QO
S

3.2 Requirement Specification
Hardware Minimum Requirements: The minimum hardw@uirements pertain to the
physical features of the machine required to run the chaVb@ e following are the features: at

least 250 GB HDD, 4 GB RAM, and an Intel PentiU’@%Core processor.

Software Requirements: These are the co pu&grammes and procedures needed to put the

chatbot into action. The tools used incl@

i.  Spring boot: to implement tmmgic
"

1i.  Vaadin: to build Q@o interact with the AIML bot

iil. AIML(%@I ntelligence Markup Language): was used to train the bot

iv. dguage java library was used for interpretation to any language of choice.

3.3 System Design
3.3.1. Chatbot Interface
Java is a platform-independent programming language. It means that we can run Java on the

platforms that have a Java interpreter. It is the reason that makes the Java platform-independent.
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The Java interpreter converts the Java bytecode (.class file) into the code understand by the
operating system. Java interpreter is a computer program (system software) that implements the
JVM. 1t is responsible for reading and executing the program. It is designed in such a way that it
can read the source program and translate the source code instruction by instruction. It converts

the high-level program into assembly language (machine language). AIML jaya é&terpreter

library Program AB was used in this to design the interface é\

3.3.2. Web Ul ‘%\%

A Web user interface or Web app allows the user to interact with e@&& software running on
a remote server through a Web browser. The content or Web @% downloaded from the Web
server and the user can interact with this content in a V{@xowser, which acts as a client. The
distributed nature allows the content to be stored o Qnote server, while the ubiquitous nature
of the Web browser permits a convenient QC.C)%% the content. The web UI was built using
“vaadin” to interact with the AIML boéb' din is an open-source web application platform for
java. It supports two different pr@@qﬂing models: server-side and client-side.

For this research, the web (Q s*built using vaadin to interact with the AIML bot. Vaadin is an

open-source web applicatien

Components, J@ eb framework, and a set of tools that enable developers to implement

development platform for Java. Vaadin includes a set of Web

modern we@r hical user interfaces (GUI) using the Java programming language only (instead

of HT@nd JavaScript), TypeScript only, or a combination of both.
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3.3.3 Class diagram

This section will highlight and discuss the connections between all the agent's modules. The
class diagram for the agent's modules is shown in Figure 3.1. As illustrated in this diagram, the
chatbot is composed of several components, each of which addresses a distinct problem. At the
top of the diagram, the component labelled Client is a generic client programme that %kes use
of the chatbot. It can be as simple as a terminal client or as complex as a dynami@ine listener
that retrieves new tickets issued by the system. The five primary cornpon%A e chatbot are
the IntentClassifier, the HumanRequester, the ActionPlanner, t.hg&nﬁpxtManager, and the
ActionExecutor. Additionally, it is demonstrated that the %%anner has access to two
submodules, one of which is shared with another submodﬁh@ackendlnterface)z.

System Modules QQ

This section will introduce the system's sub .@by discussing their respective functions and
providing information about their inputs %’outputs.

P

This module is in charge of @w\ing the user intent from a message. It makes extensive use of

Intent Classifier

neural networks in il@%operation. It takes a single user message as input and outputs a

dictionary map il@@ph supported user intent to its associated probability.

Human Intervention Requester

This r@e is invoked immediately following the intent classifier. Its function is to request the
intervention of a human customer service agent if the user's intent cannot be correctly identified.
It is provided as a module to make switching between behaviours easier (For instance, one might
want a more conservative chatbot when dealing with high profile customers that will request

human intervention more often). It receives as input the entire context of a user dialogue as
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provided by the context manager. It returns a boolean value that is true if the module determines
that human intervention is required in the given context; otherwise, it returns false.

Context Manager

The module tasked with the responsibility of managing the structure that organises contexts. In
this case, a context is defined as a collection of messages, as well as the metadata asso?i&t‘ed with

them, that are useful for assisting a user with a single problem. This roughly cor@ands to our

intuitive concept of a single conversation/ticket in human terms. ‘%\QO
Action Planner . ‘\%o\

The action planner's objective is to determine which actions»&ﬁ@ gent should take given a

probability vector. It is responsible for monitoring the .s@of the backend and generating a

payload containing the actions to be performed andghat order. In this case, the payload will

be formatted as a JSON object’. Additiona .,~®rsees constructing the actual response that
-

will be sent to the user. It makes use of t\%’ modules: one for handling locales and another for

the backend interface \g:b‘

3.3.4 Development of the %5} with AIML

The main aim of the@l’& language is to simplify the modelling process of dialogue. Itgives
access to stim ponse. In addition to that, AIML is an XML-based markup language. AIML
works b c@ni g a class object that is responsible for modelling the patterns of conversation. It
is the most-used chatbot language due to its simplicity, ease of learning, ease of implementation
and the availability of pre-authored AIML sets. It is a simple word pattern-matcher that generates
a response based on a query. The AIML robot responds according to connection between the

questions set by the user and knowledge located in AIML files.
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3.4 Research Method

3.4.1 Data Collection

The messages dataset was extracted from already made AIML file for FAQ questions. Artificial
Intelligence Markup Language, or AIML, is an XML-based language used to program natural
language software agents, such as chatbots. The already made questions are shown, below using
bank account, Nigeria Immigration Service, FIRS and custom duty question: i é\

Bank Account “Can I Open An Account While Outside The Country?”,l‘@@ible To Open
An Account In The Country And Operate The Account While Outﬁ),{ﬂ%w(;ountry?”, “How Can
I Open A Salary Account?”, “How Long Does It Take Before h@ccount Becomes Inactive?”,
Can A Savings Account Become Dormant?, How Long h@lt Take To Open An Account In

Banks?, What Are The Requirements For A Change@b%ress in Banks?.

Nigerian Immigration Services “Will I h@% the process for my passport or visa in the

bank?”, Will I get my Visa or Passport o%payment is made in the bank?

Federal Inland Revenue Service, Payments “What is TIN?”, Can payment be made in any

Bank's branch? “What doc ?equired for payment?” “How can a new taxpayer get the TIN?

Must a taxpayer be a%si before payment?”’

Customs D ents “Can payment be made at any bank?, What are the documentation
requir@ayment? What is SGD Assessment Notice?”, “Who issued the SGD Assessment
Notice?”

3.4.2 Preprocessing
The following are the preprocessing steps in the order in which they will be performed:

1.  Reduce the case of all characters.
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i.  Remove superfluous punctuation characters (e.g. "!?,” ...)

ii. Tokenize the texts by using words as tokens.. A word is defined in this context as a
contiguous sequence of characters enclosed in white space.

iii. Compute the vocabulary of the texts (i.e. the set of tokens used).

iv. Replace each token in the sequences with its vocabulary index. . (b
v. Reduce the length of the sequences to a fixed value of 100 tokens. i é\

3.4.3 Training ,%\QO
AIML(Artificial Intelligence Markup Language) was used to c.re‘ﬁtmin, and monitor the
conversational progress of the bot. Furthermore, it has a webh%&%}ure that will let go bot go
live and be present on the chatbot user interface. Trainin .v@ot can be referred to as giving it a
brain to understand its creation purpose. The found@ the bot’s brain can be derived from a
term called intents'. An intent is a box .s%a%es or expressions that all have the same
meaning. When a user sends a message t@t, the algorithm embedded within the API compares
the user’s input to the expressions h%ysed within the bot’s intents. It picks the intent with the
highest similarity rate to the )%ﬂ.? input and then selects a suitable reply for the bot to give to
the user. The reply v@) intents is embedded within the intents. To further expand the
knowledge bas 0&@ bot, the API has a feature that accommodates external data. This external
data is in the‘$>mer support datasets, which can be accessed from the admin login portal and
DBM@e bot undergoes a lot of supervised learning during its training process, where

monitoring its conversational progress finds expression.

3.4.4 Implementation of Software

Java was used as the primary programming language for this research in order to implement the

chatbot. Java is an easy-to-learn language that was deemed appropriate for this situation. The
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scikit-learn library is a minor (relative to this project) but nonetheless significant library?. It is
used in this context for a variety of utilities, including segmenting a dataset into train validation

and test sets.

3.4.5 Generating Responses

Responses was generated using a retrieval-based approach. Indeed, this enables @agent’s
maintainers to ensure that the agent does not make an offensive statement to th he Action
Planner module is responsible for retrieving responses, and in this case @tains all the logic
that is triggered when the user intent is correctly identified. For )(:é?& it may contact the
backend to verify that the user's account is not blackhste%’&;ﬁhat the user's most recent
withdrawal was delayed since it was made to an 1%@ bank account. The responses are

structured similarly to how customer support ag %1 ght respond in real life. Thus, they are

formatted to resemble formal e-mails, as@

customer service.

3.4.6 Agent Environment \)

: . 0 .
The agent environment is osed of several distinct components. Among them are user

e primary source of tickets received by

messages, which are Qxﬂ)e of dynamic input that the agent may receive at any time. They are
composed of a g containing the user's actual text and a metadata structure containing
additio @rmation such as a pointer connecting the message to the structure representing the
conversation to which it belongs, as well as the time the message was sent, the platform on
which it was sent, and so on. The chatbot can only read the data it contains and has no way of
altering it. Additionally, the agent has access to the company's backend, which contains
additional information about the user and the state of the database. The agent has the ability to

both inspect and modify certain aspects of the backend. Also, the chatbot can respond to users to
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obtain additional information or simply to inform them that their request has been accepted and

handled appropriately. Figure 3.2 depicts the agent's environment visually.

Messages >  Agent > Backend
I | A

| &
Replies . \QO
| ™

Figure 3.2: Agent Environment Model Q

Source: Researcher Design 2023 (Q \

3.5 Performance Evaluation of the Developed System

The developed system was evaluated using the manual software testing technique by a test
engineer?. Manual testing is a type of software testing in which test cases are run by manually
rather than using an automated tool. Manual testing is done in a variety of ways, including white
box, black box, and gray box testing. For the purpose of this research, the non-functional Black
Box Testing was used. Black box testing is a type of software testing that looks at the software's
functionality without looking at its internal structure or code. In this approach, the tester chooses
a function and inputs a value to verify its functioning, then verifies whether the function
produces the anticipated result. Table 3.1 shows test scenarios for the developed system
evaluation. Hence the following test were done to evaluate the performance of the system.

i.  Performance and Scalability Testing (Response Time, Stability, Load)
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ii. Usability Testing (Easy to understand, Easy to access, Faster to Access, Effective
Navigation)
iii. Compatibility and Reliability Testing (Software, Hardware. Network, Mobile)

Table 3.1: Test Scenarios for the Developed Chatbot

S/N  Test Type Score ‘b‘
(%) '&\
AN~

1. Performance 1. Response Time 7

ii.  Stability \
iii. Load Q»}%\
iv. Reliability "N

2. Usability 1. Easy to Understan
ii. Easyto Aé)&
iil. Faster'@%ccess

iv%fgﬂcgz/e Navigation

3. Compatibility %oﬁoftware
Q)QQ‘ Hardware
6\, iii. Network
iv. Mobile
4. aQbility 1. Throughput

ii. Memory Usage
iii. CPU Usage

iv. Network Usage
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Chapter Four
Results and Discussion of Findings

4.1 Result of Chatbot Design
In this chapter, the results from the implementations of our designs are presented. For clarity, the

results are presented based on the objectives (including supporting ones) (@@ at the

beginning of this study. ,%\QO
5

4.1.1 Result on Java Interpreter

The chatbot was developed using a Java interpreter. It is a con@'&@% program that converts high-
level program statement into Assembly Level Lang%@ designed to read the input source

program and then translate the source program in% n by instruction. AIML java interpreter

library Program AB was added which mai@%’b

the AIML file!. Below is the snippet % or the Java interpreter used. The full programming

is to match input and output predefined in

code is attached in Appendix I.

<category> S'\

<pattern>CAN.I N ACCOUNT WHILE OUTSIDE THE COUNTRY</pattern>

<template>You c en an account online here while out of the country if you already
have a BankVerification Number (BVN). If you do not have a BVN, you will still receive
an acc% ber, but the account will remain restricted until you complete the

requ cumentation.</template>

</06g >

This would lead to the following dialogue;

User: Can I open an account while outside the country?

Bot :  You can open an account online here while out of the country if you already have a bank
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verification number (BVN) . if you do not have a BVN, you will still receive an account number,
but the account will remain restricted until you complete the required documentation.

4.1.2 Result of Spring Boot Project

The spring boot project was created using Spring initlializr and implementing the Bot logic.
Spring Initializr is a web-based tool used to generate the structure of the Spring Boet P&'ectz. It

N

offers extensible API for creating JVM-based projects. It also provides Var.iou Qp}bns for the
project that are expressed in a metadata model. The metadata model all \chlﬁguration of
the list of dependencies supported by JVM and platform Versions,.e@s&rves its metadata in a
well-known that provides necessary assistance to third-partyé&%;k Spring Initializr has the
following module; initializr-actuator which provides a. %al information and statistics on
project generation. It is an optional module, initi@)om used to control the versions of a
project's dependencies®. It provides a ce .l\)éh to define and update those versions. It
provides flexibility to add a dependenc@ our module without worrying about the versions,
initializr-docs: It provides docu@on, initializr-generator: It is a core project generation
library, initializr-generator-tes&gmvides a test infrastructure for project generation, initializr-
metadata provides m tadgl rastructure for various aspects of the projects, initializr-service-
example provi eQ tom instances, initializr-version-resolver an optional module to extract
version nu%e from an arbitrary POM, initializr-web provides web endpoints for third party
clients. Below is the snippet code for the Java interpreter used?. The full programming code is

attached in Appendix L.

import org.springframework.boot.builder.SpringApplicationBuilder;
import org.springframework.boot.web.servlet.support.SpringBootServletinitializer;

public class ServietInitializer extends SpringBootServletInitializer {
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@Override
protected SpringApplicationBuilder configure(SpringApplicationBuilder application) {
return application.sources(Application.class),;

/
4.1.3 Result on AIML file for FAQ questions . (b‘
An AIML file contains Artificial Intelligence Markup Language (AIML), whichdstsed to define
the personality of a chat robot, or chatbot?. It stores AIML, which is save ML format and is

used to specify the heuristic conversation rules for a chatbot. A‘I@Sﬁs can be created and
edited by any plain text editor. A chatbot typically has a collqéfm%of AIML files that guide its
conversation pattern and give the robot "character. Belo ome FAQ used in designing the
chatbot. Below is the snippet code for the Java i @

attached in Appendix L. ‘ )\\‘

category>

<pattern>HOW LONG DOES IT @BEFORE MY ACCOUNT BECOMES
INACTIVE</pattern>

<template>Current accoun bec me dormant after 6 months of inactivity.</template>

</category> Q)Q'Q
,%Q

er used. The full programming code is
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Alce

CHN OPEN AN ACCOUNT WHILE OUTSIDETHE COUNTRY

ﬁ You can open an accountonline e Wl out of e county iy dleedy e aBakVericaton Number (BN you do ot hve BN you il sl recevean \‘b‘

account umber but the account il remain etrced unel you completete reued documentaton,
Al .

(a) . ﬁw ’
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HOW CANOPEN ASALARY ACCOUNT! e

Tou

ﬁ You compan  oransation il wrte o bank o nroduce e pospectveacounthldr o te ank o accuntapenng »

Hliee

s st g ometi

i

(d)
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m Ve you can payyour ta at any Banks branch

Alice
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WHAT DOCUMENTS REQUIRED FOR PRYMENT! - J""
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m Customer TIN, Assessment Form, WHT schedule.

Alice

HOW CAN A NEW TAXPAYER GET THE TIN?

(8) Q'}

ﬂ Customer TIN, Assessment Form, WHT schedule.

Alice

HOW CAN A NEW TAXPAYER GET THETIN Ja0™S
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e

)
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&
Figure 4.1 (a-j): Snapshot of the Result of FAQ questio‘x@d Chatbot Responses

Source: Researcher Design 2023 @

4.1.4 Result on Translation from any anQa'lg to English
Google script was written to translate ny language to English for the bot to understand and
send the response in the preferredxgr)guage of the user. For this research, the Bot was tested to

.’
translate to Yoruba langu syshown in figure 4.2. Below is the snippet code for the google

script. The full code igwlched in Appendix I

4L N

/{ Post requests are processed within the doPost(e) method in Google Apps Script
function doPost(e) {

/f In POST requests, parameters and wariables are contained in e.postData.contents as a default
var datas = JSON.parse(e.postData.contents);

/{ This is the J30N cbject that will return as the response we created.
var response = {

data: [],

message: "
{2

86



Se o see se lati sii akoole kan ni orile-ede naa ki o sise akoole naa lakoko ti o wa ni orile-ede imiran?

You

[
i
m Beeni. Iwe akoole naa le sise nipase awon oja kaadi banki tabi ojutu ile-ifowopamo intaneeti.

Alice

Figure 4.2: Snapshot of the Result of Response in the Preferred Language of U e, (¥

Source: Researcher Design 2023 . QO
4.1.5 Result of Performance Evaluation of the Developed System ‘@
Table 4.2: Performance Evaluation Table®. . %'}
N
S/N  Test Type ,&%" Score
N*4) (%)

1 Performance 1. Response Time i »\\ 90

ii. Stability QQ 80

iii. Load 70

iv. Reliability 90
2 Usability 1. Easyto % 95

ii. Easy to Acce 90

iii. Faster e Access 90

iv. Eff avigation 85
3 Compatibility 1. S(@fe 95

1.

?dware 90
etwork 80
Q “Mobile 90

4 Scalability Q Throughput 80
ii. Memory Usage 1.8

iii. CPU Usage 0

%6\‘ iv. Network Usage 0

QQ
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Test Type

M Response Time M Stability ll Load M Reliability

Figure 4.3: Performance Testing Chart of Developed Chatbot

Source: Researcher Design 2023
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Usability
94%
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92%

90%

88%
g
(=
(]
n
86%
85%
84%
82%
5
%
&
4 Test Type

M Easy to Understand M Easy to Access

M Faster to Access w Effective Navigation

Figure 4.4: Usability Testing Chart of Developed Chatbot

Source: Researcher Design 2023
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Compatibility
100%

95%

90% 90%
80%

A Software ~ Hardware Network Mobile

95%

90%

85%

Score

80%

75%

Test Type

B Software M Hardware M Network l Mobile

Figure 4.5: Compatibility Test Chart of the Developed Chatbot

Source: Researcher Design 2023
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Scalability
90%
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80%

70%
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Score
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Test Type

M ThroughPut M Memory Usage Ml CPU Usage M Network Usage M

Figure 4.6: Scalability Test Chart of Developed Chatbot

Source: Researcher Design 2023
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4.2 Discussions of Findings

The chatbot was developed using AIML java interpreter library Program AB which helps match
input and output predefined in the AIML file. This would lead to the following dialogue shown
in Figure 4.1 (a-j). The spring boot project was created using Spring initlializr and implementing
the Bot logic. AIML (Artificial Intelligence Markup Language) was used to preproqesgﬁld train
the bot using ready-made AIML file for FAQ questions. Also, vaadin was used to@d a web Ul
to interact with the trained AIML bot. Finally, a google script was wrltte%{ ate from any
language to English for the bot to understand and send the response&e'preferred language of
the user. The speed of the bot network however depends on the &qw’})rk used. Any failure in the
network may delay the response time of the system. Fi u@ﬂ 3 to 4.5 shows the test chart to
evaluate the developed chatbot. The chart is a pQ test score against the test type. The
evaluation was done by a test engineer to asc;@ performance of the design.

4.2.1 Performance Testing '6'

Response time: It is the time ta bzﬁle server to respond to the request. The response time of
the bot is dependent of the ne}%rk) used for internet.

Load testing is used Q@Qﬁe performance of an application by applying some load which is
either less than oréqal to for the stability factor. The prototype design was tested with 10 users
at the same time on different web page. The goal is to respond immediately with the numbers of
users.@ver, it showed the capacity to be stable with a score of 70%.

Stability is checking the performance of the design by applying the load for a particular duration
of time. The design was stable for the load of 10 users at the response time of 2-4 second.

However, as the load was increased gradually up to 20 users to check the maximum load with the

92


https://code.google.com/archive/p/program-ab/
https://start.spring.io/

target response time, the response delayed for about 2-5 seconds. This gave a stability of 80% for
10-15 users at a go. Load testing more than 20 users was not used

Reliability is described as the probability of defect-free operation of the prototype design for a
particular time in a specific environment. The design was reliable at a good network speed with
attenuation. Hence a score of 90% . (b

4.2.2 Usability Testing . Q;(\

This is the checking the user-friendliness, efficiency, and accuracy of th%&qn.orhe design is
easy to understand, it requires little or no basic training and can b'ﬁed, even if one is not a
professional. Easy to access since the component required are&gb’%;pensive and mostly open
source, faster to access i.e. the design is faster while acc.es@, which means that the response
time is quick and effective navigation, i.e. good @a linking and informative header and
footer. Hence having a score of 95%, 90%, @@@b respectively.

423 Compatibility Testing 5

Software: The design is co ti% with different operating systems, both for forward
compatibility and backward @pﬁltibility having a score of 95%. Also, with different browsers
like Google Chrome, e@%nd Internet Explorer.

Win 7 — Win Q\Wn 8.1 — Win 10 (Forward Compeatibility)

Window XP 1sta — Win 7 — Win 8 — Win 8.1 (Backward Compatibility).

Hardv@'l‘ he design is compatible with hardware of different sizes such as RAM, hard disk,
processor, and the graphic card with a score of 90%

Mobile: The design is compatible with mobile platforms such as iOS and Android. The mobile
app for the design does not run on all Android phones less than Android 9, runs efficiently on

108 and all global phones. Thus, having a score of 90%
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Network: Compatibility with different network parameters such as operating speed, bandwidth,

and capacity with a score of 80%.

4.2.4 Scalability Testing

Throughput: The design has a Throughput of 80%, because it can respond in a second effectively

%\%

and efficiently.
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Chapter Five
Conclusion

5.1 Summary of Findings

The central aim of this thesis was to develop an automated customer support system (chatbot) in
an IT driven organization to solve web-based financial and payment application services. For this

N

purpose, a literature review was conducted, and the findings were translated %:@g analysis
afterwards. This examination enabled the author to gain knowledge abo .&@@efulness and
appropriateness of chatbot applications nowadays and to provide a'\r commendation for
organisations operating in the service industry. Although chatbof%&\;fe Iready been in use for
some decades, it could be said that most of them still face SQQ@&RU or problems concerning day-
to-day business. One issue includes those users are a@%terogeneous which implies that they
are individuals and need answers to be personalisexf he chatbots used in this research have been
set up for solving the simplest queries a &ﬁ}i customers which have a specific enquiry, and
thereby minimising labour resources 4 long run. The system is made up of a spring boot to
implement the bot logic; A\ﬁ{)})‘[o build a web Ul to interact with the AIML bot,

"
AIML(Artificial Intelli ie@l

kup Language) used to train the bot and detectLanguage java
library which was q% interpretation to any language of choice.

5.2 Conclusio

The bot ;as able to answer customer questions, enquiries and complaints and the response time
of the bot depends on the strength of the network since it is web based. The system had a good
response time, scalability, and reliability. Hence, the system provided a simple, cheaper and

durable customer financial and payment application service.
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5.3. Recommendations

Based on the findings from this study, the following recommendations were made:

i. It is recommended that routine queries be standardised and hence deliver a high level of

performance. Chatbots will not be able to solve all queries, especially in the %ial and

payment application services. . qg)

ii. It is recommended that a company incorporating a chatbot should Rak'? ure that the chatbot
is highly secure since chatbots have only been used com @y for the last few years.

Consequently, there have already been issues with cybek%t%éks.

54 Contribution to Knowledge Q
This study contributed significantly to the e@@iy of knowledge through:

1. Assisting in the development o(@'tomer support applications that reduce customer

complaints and wait times in ﬁnam&)and payment application services.
'\

5.5 Suggestions for&@search

The following are@suggestions for further research:
i. Ad 'ti@l anguages could be trained to cover a wider user base

ii. A different dynamic version of the chatbot could be designed. This variant would need to be
more reactive by displaying more small-talk capabilities and creating more direct and

customised interactions with customers
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1il.

In case the user is unable to clarify itself, instead of directly requesting a human operator,
the chatbot could suggest potential problems to the user in the form of a selection list with
common problems. There could also be the option to request a human agent in this list to

prevent users from getting frustrated with the bot.
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Appendix
Design Code

package com.example.chat;

import org.springframework.boot.builder.SpringApplicationBuilder; . (b
import org.springframework.boot.web.servlet.support.SpringBootServletInitializer; »(\

public class Servletlnitializer extends SpringBootServletInitializer { ‘%\ ‘

. "
@Override ‘@
protected SpringApplicationBuilder configure(SpringApplicati %.ulder application) {
return application.sources(Application.class); . QQ)

§ .
Q\y&
package com.example.chat; B
P
import org.alicebot.ab.Bot; y

import org.apache.commons.i 119\ ilter.FileFilterUtils;

import org.springframewor, s.factory.annotation.Value;

import org.springfra % ot.SpringApplication;

import org.springfragggr .boot.autoconfigure.SpringBootApplication;
import org.springf@ework.boot.context.event.ApplicationReadyEvent;
import org.spri ework.cloud.openfeign.EnableFeignClients;
import org.spr amework.context.annotation.Bean;

import @ .@ingframework.context.event.EventListener;
impopringframework.web.client.RestTemplate;

}

import java.io.File;

import java.io.FileFilter;

import java.util. Arrays;

import java.util.concurrent.Executors;

import java.util.concurrent.ScheduledExecutorService;
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/**

* The entry point of the Spring Boot application.
*/

@SpringBootApplication

@EnableFeignClients

public class Application {

private final String botPath;

public Application(@Value("${bot.path}") String botPath) {

}

public static void main(String[] args) { %\
SpringApplication.run(Application.class, args); QQ’)&

} S
@Bean Q
public ScheduledExecutorService executorSe {
return Executors.newScheduledThreadRoo ;
| Q>
@Bean Q)
public RestTemplate rest() {
return new RestTemplate®s\ ©
b

\C)Q

@EventListene
public Voié@ots(ApplicationReadyEvent event) {
File[] %ﬁtc ries = new File(botPath + "/bots")

Q iles((FileFilter) FileFilterUtils.directoryFileFilter());

if (directories !=null) {
Arrays.stream(directories)
.map(File::getName)
.map(name -> new Bot(name,
botPath))
forEach(bot ->

event.getApplicationContext().getBeanFactory().registerSingleton(bot.name, bot));
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package com.example.chat.views.main;

NS,
import com.example.chat.views.chat.ChatView; Q')i\
import com.example.chat.views.join.JoinView; . QO
import com.vaadin.flow.component.Text;

import com.vaadin.flow.component.UI;

import com.vaadin.flow.component.applayout. AppLayout; N

import com.vaadin.flow.component.applayout.DrawerToggle; ‘ ‘@

import com.vaadin.flow.component.dependency.CssImport; %

import com.vaadin.flow.component.html.*; é

import com.vaadin.ﬂow.component.orderedlayout.VerticaﬂI{%ut;

import com.vaadin.flow.component.page.Push; Q

import com.vaadin.flow.component.tabs.Tab; Q

import com.vaadin.flow.component.tabs.Tabs;

import com.vaadin.flow.component.tabs. TabsVdriant;

import com.vaadin.flow.router.AfterNavigationEvent;

import com.vaadin.flow.router. A fterNavigationObserver;

import com.vaadin.flow.router.RouterL

import com.vaadin.flow.server.PWA§

import com.vaadin.flow.server.VaadinSession;

import com.vaadin.ﬂow.themﬁmme;

import com.vaadin.flow.theme.Tumo.Lumo;
import org.alicebot.a OQ

import org.vaadin.artir. Ayataaar;

import java.ﬁ%shMap;
import il.List;

M
impor@ il.Map;
import java.util.stream.Collectors;

@CssImport("./styles/shared-styles.css")

@PWA(name = "Tunde Al chat", shortName = "Tunde Al chat")

@Theme(value = Lumo.class, variant = Lumo.DARK)

@Push

public class MainView extends AppLayout implements AfterNavigationObserver {
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private Span botNameContainer = new Span(new Text(""));

private Tabs tabs = new Tabs();

private Map<Tab, String> tabToBotNameMap = new HashMap<>();
private Map<String, Tab> botNameToTabMap = new HashMap<>();
private List<Bot> bots;

public MainView(List<Bot> bots) {
if (VaadinSession.getCurrent().getAttribute("nickname") == null) { .
Ul.getCurrent().navigate(JoinView.class); l{b
Ul.getCurrent().getPage().reload();

A\
e ‘%\q%
%*\

this.bots = bots; : “\\a
setPrimarySection(Section. DRAWER); %
addToNavbar(new DrawerToggle(), botNameContainer)'«é

createMenuTabs();

Q>
Div footer = new Div(); Q

footer.addClassName("footer");

VerticalLayout menu = new VerticalLa&h@;H%"Botsz"), tabs, footer);

menu.addClassName("menu");

addToDrawer(menu);
} RS
Q

private void createMenuTabs() i\t
tabs.setOrientation(Ta ntation. VERTICAL);
tabs.addThemeVania bSVariant. LUMO_MINIMAL);
tabs.setld("tabs")tr)
tabs.add(getAvailableTabs());

tabs.addS (@ hangeListener(event ->
setBotName BotNameMap.get(event.getSelectedTab())));

} QQ
private void setBotName(String botName) {

botNameContainer.removeAll();
botNameContainer.add(new Text("Chat with " + botName));

}

private Tab[] getAvailableTabs() {
return bots.stream()
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.map(i -> i.name)

.sorted()

.map(this::createTab)
.collect(Collectors.toList()).toArray(new Tab[bots.size()]);

private Tab createTab(String botName) {
final Tab tab = new Tab();

Avataaar avataaar = new Avataaar(botName); ) l{b
RouterLink link = new RouterLink(botName, ChatView.class, botName); Q')&
link.addClassName("bot-link"); .
tab.add(avataaar, link); \
tabToBotNameMap.put(tab, botName);

botNameToTabMap.put(botName, tab);

. |
return tab; ‘\%

@Override \
public void afterNaVigation(AfterNaVigationEven%t {

super.afterNavigation();

ChatView view = (ChatView) getConte )'\%
String botName = view.getBotName(); é@'\
tabs.setSelectedTab(botNameToTabMap.

\ setBotName(botName); Q:b"
S
} "
R

mple.Chat.views.join;

import co ample.chat.views.chat.ChatView;

impo adin.ﬂow.component.Key;
impo.Vaadin.ﬂow.component.UI;

import com.vaadin.flow.component.button.Button;

import com.vaadin.flow.component.dependency.CssImport;
import com.vaadin.flow.component.html.H1;

import com.vaadin.flow.component.notification.Notification;
import com.vaadin.flow.component.orderedlayout.VerticalLayout;
import com.vaadin.flow.component.textfield. TextField;
import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

t(botName));

package com.exa
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import com.vaadin.flow.router.RouteAlias;
import com.vaadin.flow.server.VaadinSession;

@Route("join")
@CssImport("styles/views/join/join-view.css"
@RouteAlias(value ="")

@PageTitle("Tunde AI Chat")

public class JoinView extends VerticalLayout {

public JoinView() {
addClassName(getClass().getSimpleName());

Q°

>
%Qo

HI title = new H1("AI Chat"); . @"

title.addClassName(getClass().getSimpleName() + "-title"); &

'Q%

TextField nickname = new TextField(); \
nickname.addClassName(getClass(). getSimple@ "-nickname");

nickname.setPlaceholder("Enter your nickname...

eName() + "-enter");

Button enter = new Button("Enter", Eei—)) enter(nickname.getValue()));

enter.addClickShortcut(Key.EN

N

VerticalLayout form = neu%/ﬁrticalLayout(title, nickname, enter);
form.setSizeUndefin
form.addClassName ss().getSimpleName() + "-form");

add(form);
| >

enter.addClassName(getClass(). get?

priv enter(String nickname) {
if ame.trim().isEmpty()) {
Notification.show("Enter a nickname");
} else {
VaadinSession.getCurrent().setAttribute("nickname", nickname);
Ul.getCurrent().navigate(ChatView.class, "Alice");
b
b
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package com.example.chat.views.chat;

import com.vaadin.flow.component.Html;
import com.vaadin.flow.component.Text;
import com.vaadin.flow.component.html.Div;
import com.vaadin.flow.component.html.Span;

import org.vaadin.artur.Avataaar; ) ‘{b
&>

public class MessageList extends Div { ,%\QO

private final int MESSAGE_LIMIT = 50; X ‘6'\

private Div gap = new Div(); &%’\

public MessageList() { ,6\
setClassName(getClass().getSimpleName()); Q
gap.addClassName(getClass().getSimpleName() +*<gap");

add(gap); N

} Q »

public void addMessage(String fro (bataaar avatar, String text, boolean isCurrentUser) {
if (getChildren().count() >= ‘I@GE_LIMIT +1){

S
remove(getChildren().findFirst().get());
) 4&'\

Span fromCon igvl new Span(new Text(from));

fromCont 'n@ ClassName(getClass().getSimpleName() + "-name");
Dij ntainer = new Div(new Html("<span>" + text + "</span>"));
tex tainer.addClassName(getClass().getSimpleName() + "-bubble");

Div avatarContainer = new Div(avatar, fromContainer);
avatarContainer.addClassName(getClass().getSimpleName() + "-avatar");

Div line = new Div(avatarContainer, textContainer);
line.addClassName(getClass().getSimpleName() + "-row");
add(line);
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if (isCurrentUser) {
line.addClassName(getClass().getSimpleName() + "-row-currentUser");
textContainer.addClassName(getClass().getSimpleName() + "-bubble-currentUser");
}else {
line.addClassName(getClass().getSimpleName() + "-row-otherUser");
textContainer.addClassName(getClass().getSimpleName() + "-bubble-otherUser");

remove(gap); . qg)
add(gap); N
gap.getElement().callJsFunction("scrollintoView");

S

}

public void clear() {

removeAll(); . QQ
) Q,Q\
} Cj\\%

import com.example.chat.utils. MtionUtil;

import com.example.chat.vi in.MainView;

import com.vaadin.flow. nent.AttachEvent;

import com.vaadin.flgw.compédnent.Key;

import com.vaadinflowseomponent.UI;

import com.vaadi .component.button.Button;

import com.V%. ow.component.dependency.CssImport;
import com=vaadin.flow.component.icon.Vaadinlcon;

impo adin.ﬂow.component.orderedlayout.HorizontalLayout;
import com.vaadin.flow.component.orderedlayout.VerticalLayout;
import com.vaadin.flow.component.textfield. TextField;

import com.vaadin.flow.router.BeforeEvent;

import com.vaadin.flow.router.HasUrlParameter;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import com.vaadin.flow.server.VaadinSession;

import com.vaadin.flow.shared.communication.PushMode;

import org.alicebot.ab.Bot;
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import org.alicebot.ab.Chat;
import org.springframework.context. ApplicationContext;
import org.vaadin.artur.Avataaar;

import java.util. Random;
import java.util.concurrent.ScheduledExecutorService;
import java.util.concurrent. TimeUnit;

@Route(value = "chat", layout = MainView.class) Q')i\
@PageTitle("Tunde's Al Chat") . QO
@CssImport("styles/views/chat/chat-view.css") \

public class ChatView extends VerticalLayout implements HasUrlParameter<String> {
. \%'\
private final ApplicationContext applicationContext; @

private final ScheduledExecutorService executorService;
private final Ul ui; .

private final MessageList messageList = new Mess e@;
private final TextField message = new TextField()Q
private Bot bot; ﬂ

private Chat chatSession;
public ChatView(ApplicationContex@cationContext, ScheduledExecutorService
executorService) { Qa
this.applicationContext = applicationContext;
this.executorService = executorService;

ui = UlLgetCurrent(); Q N

message.setPlaceholder("Enter a message...");
message.s S@ll();

B %ld = new Button(Vaadinlcon. ENTER.create(), event -> sendMessage());
senthaddClickShortcut(Key.ENTER);

HorizontalLayout inputLayout = new HorizontalLayout(message, send);
inputLayout.addClassName("inputLayout");

add(messageList, inputLayout);
expand(messageList);
setSizeFull();
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@Override
protected void onAttach(AttachEvent attachEvent) {
ui.getPushConfiguration().setPushMode(PushMode. AUTOMATIC);

}

private void sendMessage() { :{b
String input = message.getValue(); &
TranslationUtil translationUtil = applicationContext.getBean(TranslationU @s),
// get language
String language = translationUtil.getLanguageName(input);

String text = translationUtil. translateToEnghsh(language
// String text = input;

if (Mtext.trim().isEmpty()) {
messagelList.addMessage("You", new Q
Avataaar(VaadinSession.getCurrent(). getAttrlbute( nickhame").toString()), text, true);

message.clear(); \
executorService.schedule(() ->

String answer = chatSessio 1sentenceRespond(text);
ui.access(() > message@Message(bot.name, new Avataaar(bot.name),
answer.isEmpty() ? "..." : translationUtil.translateFromEnglish(answer, language), false));

}, new Random().int 0,3000).findFirst().getAsInt(), TimeUnit. MILLISECONDS);

}

O

@Overrid Q

public void setParameter(BeforeEvent event, String botName) {
b ) applicationContext.getBean(botName);
chatSession = new Chat(bot);
messageList.clear();

// now convert the input to english @

}

public String getBotName() {
return bot.name;

}
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package com.example.chat.utils;

import com.detectlanguage.DetectLanguage;

import com.detectlanguage.Result;

import com.detectlanguage.errors. APIError;

import org.springframework.beans.factory.annotation.Value;
import org.springframework.http.HttpEntity;

import org.springframework.http.HttpHeaders;

import org.springframework.http.HttpMethod;

import org.springframework.http.MediaType;

import org.springframework.stereotype.Service;

import org.springframework.web.client.RestTemplate;

import java.util. ArrayList;

import java.util.Collections; @

import java.util.List;

@Service ( \&
public class TranslationUtil { 't

'@
%\

@

@Value("$ {app.detection.api. l&&e76600800733644f30df371434568}")

private String detectlonAPI§

@Value("${ google@%ﬁrl} ")

private String url

private fi ‘ stTemplate restTemplate;
priV al GoogleApiClient googleApiClient;

public TranslationUtil(RestTemplate restTemplate, GoogleApiClient google ApiClient) {

this.restTemplate = restTemplate;

this.googleApiClient = googleApiClient;
b
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public String translateFromEnglish(String word, String preferredLanguage) {
if ("en".equalsIgnoreCase(preferredLanguage)) {
return word;

}

TranslationData translationData = new TranslationData();
translationData.setOriginal(word);

TranslationRequest request = new TranslationRequest();

request.setTo(preferredLanguage); &
Q

request.setFrom("EN");
request.setData(Collections.singletonList(translationData)); ° QO

TranslationResponse translationResponse = getResponse(request); N
return translationResponse.getData().get(0).getTranslated(); * \

public String translateToEnglish(String initialLan% ing word) {

if ("en".equalsignoreCase(initialLanguage)) {
return word;

o | XC
TranslationData translationData = new {[ranstationData();

translationData.setOriginal(word);

>

TranslationRequest request M&]& ranslationRequest();
request.setTo("EN");

request.setFrom(initial]Q z;ée);

request.setData(C IQ SingletonList(translationData));

return tra ionResponse.getData().get(0).getTranslated();
} QQ
public String getLanguageName(String word) {
List<Result> results = new ArrayList<>();
try {
DetectLanguage.apiKey = detectionAPIKey;
results = DetectLanguage.detect(word);

} catch (APIError e) {
e.printStackTrace();

}

Translatio@ se translationResponse = getResponse(request);
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if (results.isEmpty()) {
return word;

}

Result result = results.get(0);

System.out.println("Language: " + result.language); \
System.out.println("Is reliable: " + result.isReliable);

System.out.println("Confidence: " + result.confidence); E\QO
%*\

return result.language; .

} : \4‘6

private HttpHeaders getHeader() { QQ
HttpHeaders httpHeaders = new HttpHeade 9%\/’
httpHeaders.setAccept(Collections.sing@%ﬁ ediaType. APPLICATION JSON));
httpHeaders.set("User-Agent", "Mozilla’§,0');
httpHeaders.set("Host", ”developer.%lla.org”);

httpHeaders.set("content-type", ype. APPLICATION JSON.toString());
return httpHeaders;

'\
private Translationl@p)%%getResponse(TranslationRequest request) {
try {
HttpEntity slationRequest> entity = new HttpEntity<>(request, getHeader());

retu plate.exchange(url, HttpMethod.POST, entity,
TranslationResponse.class).getBody();
} xception e) {

wrmtStackTrace();
TranslationResponse translationResponse = new TranslationResponse();
translationResponse.setData(request.getData());
return translationResponse;
b
}
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package com.example.chat.utils;

import com.fasterxml.jackson.annotation.JsonlgnoreProperties;
import com.fasterxml.jackson.annotation.JsonInclude;

import java.util. ArrayList;
import java.util.List;

@JsonlgnoreProperties(ignoreUnknown = true) Q’)&

@JsonInclude(JsonInclude.Include. NON_EMPTY) E’\QO
&'s

public class TranslationResponse {
private List<TranslationData> data = new ArrayList<>();

private String message; ) ‘\\

public List<TranslationData> getData() { ° QQ)

return data; \
) ¥

public void setData(List<TranslationData7Q33§)‘\$

this.data = data; '6,
h
P

public String getMessage() {
return message;

"
} QQQ
public void s tl\g‘\lage(String message) {
this.mess% essage;
}
) QQ
package com.example.chat.utils;

import com.fasterxml.jackson.annotation.JsonlgnoreProperties;
import com.fasterxml.jackson.annotation.JsonInclude;

import java.util. *;
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@JsonlgnoreProperties(ignoreUnknown = true)
@Jsonlnclude(Jsonlnclude.Include. NON_EMPTY)
public class TranslationRequest {

private List<TranslationData> data = new ArrayList<>();
private String from;

private String to; ) ®

public List<TranslationData> getData() { S‘\QO
&ﬂ

return data;
}
° \\

public void setData(List<TranslationData> data) { Q’)&%
this.data = data; . 4

| S
public String getFrom() { . ‘%
return from; ‘ )\&
| S
public void setFrom(String fro {Q)
this.from = from;

} @'\
public String get'{o\'&)

return to;
| Q

pub@d setTo(String to) {
this.to = to;

b
}

package com.example.chat.utils;

import com.fasterxml.jackson.annotation.JsonlgnoreProperties;
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import com.fasterxml.jackson.annotation.JsonInclude;

@JsonlgnoreProperties(ignoreUnknown = true)
@JsonInclude(JsonInclude.Include. NON_EMPTY)
public class TranslationData {

private String original;

private String translated;

public String getTranslated() { Q}&

return translated; . qo
| S

public void setTranslated(String translated) { ‘ ‘\ B

this.translated = translated; \
} =

public String getOriginal() { @
return original;
| o)

public void setOriginal(String origina&é‘%v

this.original = original;

6
b
} N
"
package com.exampl@g’%s;
N

import feign’ QstInterceptor;
import fei ;"' equestTemplate;

@Slf4;
public class GoogleFeignClientInterceptor implements RequestInterceptor {

@Override
public void apply(RequestTemplate template) {
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template.header("User-Agent", "Mozilla/5.0");
template.header("Host", "developer.mozilla.org");
template.header("content-type", MediaType. APPLICATION JSON.toString());

N
%\Q?
&'s

N
N
&

package com.example.chat.utils;

import org.springframework.context.annotation.Bean;

public class GoogleConfig {

@Bean
public GoogleFeignClientInterceptor googleFeign tinterceptor() {
return new GoogleFeignClientInterceptor(); .

} e
} S
package com.example.chat.u&%.\

import org.springfran%g%.cloud.openfeign.FeignClient;
import org.spring&awork.web.bind.annotation.PostMapping;
import org.spri ework.web.bind.annotation.RequestBody;

@Fei@nt(name = "google-service", url = "${google.translate.url}", configuration =
GoogleConfig.class)
public interface GoogleApiClient {

@PostMapping("")
TranslationResponse translate(

@RequestBody TranslationRequest body
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}

package com.example.chat.utils;

import feign.Logger;

import org.springframework.cloud.openfeign.EnableFeignClients; .
import org.springframework.cloud.openfeign.FeignClientsConfiguration; l{b
import org.springframework.context.annotation.Bean; Q')&
import org.springframework.context.annotation.Configuration; ° QO
import org.springframework.context.annotation.Import; ‘%\

@Configuration X ‘\%'\

@EnableFeignClients(basePackages = "com.example.chat") %'\
@Import(FeignClientsConfiguration.class) QQ’)&

public class FeignConfiguration { \
Vil Q
* Set the Feign specific log level to log clifnﬂ\@g‘ requests.

*/

@Bean E
Logger.Level feignLoggerLevel() { (b"
return Logger.Level. FULL;

| N
%w
| o
<?xml version=" Mcoding="l$0—8859—l"?>
<aiml versi
<catego

<pAN I OPEN AN ACCOUNT WHILE OUTSIDE THE COUNTRY </pattern>

<template>You can open an account online here while out of the country if you already have a
Bank Verification Number (BVN). If you do not have a BVN, you will still receive an account
number, but the account will remain restricted until you complete the required
documentation.</template>

</category>

<category>

<pattern>IS IT POSSIBLE TO OPEN AN ACCOUNT IN THE COUNTRY AND OPERATE
THE ACCOUNT WHILE OUT OF THE COUNTRY </pattern>
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<template>Yes. The account can be operated through bank card products or internet banking
solution.</template>
</category>
<category>
<pattern>HOW CAN I OPEN A SALARY ACCOUNT</pattern>
<template>Y our company / organisation will write to bank to introduce the prospective
account holder to the bank for account opening.</template>
</category>

<category> .
<pattern>HOW LONG DOES IT TAKE BEFORE MY ACCOUNT BECOMES &

</category> \
<category>
<pattern>Can A Savings Account Become Dormant</pattern> 4%'\
<template>No. savings accounts do not go dormant.</template> )\\a

</category> %
>

<category> .
<pattern>How Long Does It Take To Open An Account@anks</pattern>
<template>Accounts are opened within 24 hours ission of complete
documentation.</template>

INACTIVE</pattern>
<template>Current accounts become dormant after 6 months of inactivity;{/t ate>

<pattern>What Are The Requirements F ange Of Address in Banks</pattern>
<template>A duly signed instruction ‘&t e account holder informing the bank of the
c>

</category>
<category> @
A

change of address, as well as a current bill which has the new address of the customer, are
needed for a change of address.< emﬁa
</category> /\)
<category>
<pattern>What is TIN >
<template>Tax Identification Number. A unique code for recognising a taxpayer on FIRS
database.</template>
</category> \,
<category>, Q
<pattern>Can payment be made in any Bank's branch</pattern>
<te %Yes, you can pay your tax at any Bank's branch.</template>
</ caté%>
<category>
<pattern>What documents required for payment</pattern>
<template>Customer TIN, Assessment Form, WHT schedule.</template>
</category>
<category>
<pattern>How can a new taxpayer get the TIN</pattern>
<template>Taxpayers can get their Tax Identification Number (TIN) from any Federal Inland
Revenue Service (FIRS) tax office.</template>
</category>
126



<category>
<pattern>Must a taxpayer be assessed before payment</pattern>
<template>Pre-payment assessment is not necessary. However, new taxpayers (individual and
corporate) are assessed before payment of certain taxes, for instance POL Tax, Penalty,
etc.</template>
</category>
<category>
<pattern>CAN PAYMENT BE MADE AT ANY BANK</pattern>
<template>Payment must be made at the bank where the Form M was established,</(£8mplate>
</category>
<category> Q
<pattern>WHAT ARE THE DOCUMENTATION REQUIRED FOR P Y@</pattem>
<template>Assessment Notice from Customs.</template> %
</category>

<category> . 4%'3
<pattern>WHAT IS SGD ASSESSMENT NOTICE</pattern> )\a
<template>Assessment Notice contain details of duty to be pai %emplate>

</category>

e
<category> ’ Q

<pattern>WHO ISSUED THE SGD ASSESSMEN CE</pattern>
<template>Nigeria Customs Service (NCS).</template
</category>
<category> )\%
Hg PR

<pattern>WILL I HAVE TO START CESS FOR MY PASSPORT OR VISA IN

THE BANK</pattern>
<template>No you will not. Registra s done online via the NIS portal. Only payment is
made in the bank.</template> Q)
</category> \)
<category>

<pattern>WILL I GET h@ﬁ"A OR PASSPORT ONCE PAYMENT IS MADE IN THE
BANK</pattern> Q
<template>Yes, but\at the NIS office, after completion of all processes involved. Upon
payment, custo es his or her proof of payment to the NIS office where the passport or visa
is finally pro /template>
</category>

</aileQ
}

private Tab[] getAvailableTabs() {
return bots.stream()
.map(i -> i.name)
.sorted()
.map(this::createTab)
.collect(Collectors.toList()).toArray(new Tab[bots.size()]);
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private Tab createTab(String botName) {
final Tab tab = new Tab();
Avataaar avataaar = new Avataaar(botName);
RouterLink link = new RouterLink(botName, ChatView.class, botName);
link.addClassName("bot-link");
tab.add(avataaar, link); .
tabToBotNameMap.put(tab, botName); l{b
botNameToTabMap.put(botName, tab); Q')&

return tab; .
} ,%\QO
@Override ‘ @ E

public void afterNavigation(AfterNavigationEvent event) {
super.afterNavigation(); Q’)&
ChatView view = (ChatView) getContent(); ¢ Q
String botName = view.getBotName(); »%'\
tabs.setSelectedTab(botNameToTabMap.get(bo@ );
setBotName(botName);

} N
} D

package com.example.chat.vif&.\m)

joih;
'\

import com.example.éhat@%&.chat.ChatView;

import com.vaadin;flow=eomponent.Key;

import com.vaadi .component.UI;

import com.V%. ow.component.button.Button;

import com=yaadin.flow.component.dependency.CssImport;

impo adin.ﬂow.component.html.H1;

import com.vaadin.flow.component.notification.Notification;
import com.vaadin.flow.component.orderedlayout.VerticalLayout;
import com.vaadin.flow.component.textfield. TextField;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import com.vaadin.flow.router.RouteAlias;
import com.vaadin.flow.server.VaadinSession;
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@Route("join")
@CssImport("styles/views/join/join-view.css"
@RouteAlias(value ="")

@PageTitle("Tunde AI Chat")

public class JoinView extends VerticalLayout {

public JoinView() {
addClassName(getClass().getSimpleName());

H1 title = new H1("AI Chat"); . qg)
title.addClassName(getClass().getSimpleName() + "-title"); - E
TextField nickname = new TextField();

. \%'\
nickname.addClassName(getClass().getSimpleName() + ”—n@ne );

nickname.setPlaceholder("Enter your nickname..."); 4
Button enter = new Button("Enter", event -> en@ame. getValue()));
enter.addClassName(getClass().getSimpleName() *"-enter");

enter.addClickShortcut(Key. ENTER); .)\\,

VerticalLayout form = new Veﬂic@ut(title, nickname, enter);

form.setSizeUndefined();
forrn.addClassName(getClaé%%impleName() + "-form");
add(form);
%w
R

private void ente ing nickname) {
if (nickname.truhg).isEmpty()) {

Notifi ow("Enter a nickname");
} else
ession.getCurrent().setAttribute("nickname", nickname);
etCurrent().navigate(ChatView.class, "Alice");

j
b

package com.example.chat.views.chat;
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import com.vaadin.flow.component.Html;
import com.vaadin.flow.component. Text;
import com.vaadin.flow.component.html.Div;
import com.vaadin.flow.component.html.Span;
import org.vaadin.artur.Avataaar;

public class MessageList extends Div { ‘ :{b

private final int MESSAGE LIMIT = 50; E\

private Div gap = new Div();

public MessageList() { %'\
setClassName(getClass().getSimpleName());

gap.addClassName(getClass().getSimpleName() + " ga&%

add(gap);
; Q’Q

public void addMessage(String from, Av aaaﬁr String text, boolean isCurrentUser) {

if (getChildren().count() >= MESS IT +1){
remove(getChildren().findFirst()
b

Span fromContainer = n pan(new Text(from));
fromContainer.addCL@ e(getClass().getSimpleName() + "-name");

Div textC =new Div(new Html("<span>" + text + "</span>"));
textCon% dClassName(getClass().getSimpleName() + "-bubble");

@tarContalner =new Div(avatar, fromContainer);
avatarContainer.addClassName(getClass().getSimpleName() + "-avatar");

Div line = new Div(avatarContainer, textContainer);
line.addClassName(getClass().getSimpleName() + "-row");
add(line);

if (isCurrentUser) {
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line.addClassName(getClass().getSimpleName() + "-row-currentUser");

textContainer.addClassName(getClass().getSimpleName() + "-bubble-currentUser");
} else {

line.addClassName(getClass().getSimpleName() + "-row-otherUser");

textContainer.addClassName(getClass().getSimpleName() + "-bubble-otherUser");

}

remove(gap); )
add(gap); {b‘
gap.getElement().callJsFunction("scrolliIntoView"); Q'&
} %.\%
public void clear() {
removeAll(); . )\‘ ’

) &cé\

package com.example.chat.views.chat; . ©

import com.example.chat.utils. Translatj
import com.example.chat.views.mai
import com.vaadin.flow.compone

import com.vaadin.ﬂow.comlixgnt. ey;

import com.vaadin.flow.co nt. UI;

import com.vaadin.flow. nént.button.Button;

import com.vaadin.flgw.component.dependency.CssImport;
*component.icon. Vaadinlcon;

import com.vaadinﬁgw
import com.va%iq .component.orderedlayout.HorizontalLayout;

import com. ow.component.orderedlayout. VerticalLayout;
import co adin.flow.component.textfield. TextField;
impo vaadin.flow.router.BeforeEvent;

import com.vaadin.flow.router.HasUrlParameter;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import com.vaadin.flow.server.VaadinSession;

import com.vaadin.flow.shared.communication.PushMode;
import org.alicebot.ab.Bot;

import org.alicebot.ab.Chat;

import org.springframework.context. ApplicationContext;
import org.vaadin.artur.Avataaar;
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import java.util. Random;
import java.util.concurrent.ScheduledExecutorService;
import java.util.concurrent. TimeUnit;

@Route(value = "chat", layout = MainView.class)
@PageTitle("Tunde's AI Chat")

@CssImport("styles/views/chat/chat-view.css" : %
tri;@%;}\’

public class ChatView extends VerticalLayout implements HasUrIParameter<S

private final ApplicationContext applicationContext; s ~

private final ScheduledExecutorService executorService;
private final Ul ui; ¢ ‘\%'\
private final MessageList messageList = new MessageList(); %'\
private final TextField message = new TextField(); é

private Bot bot; ° Q

private Chat chatSession; @\

public ChatView(ApplicationContext applicsm)%d ntext, ScheduledExecutorService
executorService) { \

this.applicationContext = applicationCoritext;
this.executorService = executorSe%

ui = Ul getCurrent(); \)Q)

message.setPlaceholder("Eatéh a message...");

message.setSizeFiill(b

Button se @w Button(Vaadinlcon. ENTER.create(), event -> sendMessage());
send.add€lhi ortcut(Key.ENTER);

H@utalLayout inputLayout = new HorizontalLayout(message, send);
inputLayout.addClassName("inputLayout");

add(messageList, inputLayout);
expand(messageList);
setSizeFull();
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@Override
protected void onAttach(AttachEvent attachEvent) {
ui.getPushConfiguration().setPushMode(PushMode. AUTOMATIC);

}

private void sendMessage() {
String input = message.getValue();
TranslationUtil translationUtil = applicationContext.getBean(TranslationUtil.class);
// get language l{b‘
String language = translationUtil.getLanguageName(input); Q§
// now convert the input to english é
String text = translationUtil.translateToEnglish(language, input); N
// String text = input; ‘ ‘\d

if (text.trim().isEmpty()) { &%'\

messagelList.addMessage("You", new QR
Avataaar(VaadinSession.getCurrent().getAttribute("nicknagted).toString()), text, true);

message.clear(); @

executorService.schedule(() -> { . ‘\a
String answer = chatSession.multi@sﬁee espond(text);

ui.access(() -> messageList.addMessage(bot.name, new Avataaar(bot.name),
answer.isEmpty() ? "..." : translationUtj lateFromEnglish(answer, language), false));
}+, new Random().ints(1000, 3 indFirst().getAsInt(), TimeUnit. MILLISECONDS);

b
}

%w
@Override Q’Q

public void setParaméter(BeforeEvent event, String botName) {

bot = (Bot 1@ tionContext.getBean(botName);
chatSessi ew Chat(bot);

messagel ist.clear();
, "

public String getBotName() {
return bot.name;
}
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package com.example.chat.utils;

import com.detectlanguage.DetectLanguage;

import com.detectlanguage.Result;

import com.detectlanguage.errors.APIError;

import org.springframework.beans.factory.annotation.Value;
import org.springframework.http.HttpEntity;

import org.springframework.http.HttpHeaders;

import org.springframework.http.HttpMethod; ) l{b
import org.springframework.http.MediaType; Q')&
import org.springframework.stereotype.Service; ° QO
import org.springframework.web.client.RestTemplate; ‘%\

import java.util. ArrayList; . @ *
import java.util.Collections; ’&%

import java.util.List;

N
@Service QQ
public class TranslationUtil {

@Value("$ {app.detection.api.key:905¢%6 0c73364413cdf371434568}")
private String detectionAPIKey; (bd

@Value("${google.translate. rl%)
private String url; 4&'\

private final Restle te restTemplate;
private final Go piClient googleApiClient;

publi lationUtil(RestTemplate restTemplate, GoogleApiClient google ApiClient) {
this¥sestTemplate = restTemplate;

this.googleApiClient = googleApiClient;
}

public String translateFromEnglish(String word, String preferredLanguage) {
if ("en".equalsIgnoreCase(preferredLanguage)) {

return word;
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}

TranslationData translationData = new TranslationData();
translationData.setOriginal(word);

TranslationRequest request = new TranslationRequest();
request.setTo(preferredLanguage);

request.setFrom("EN");
request.setData(Collections.singletonList(translationData));

TranslationResponse translationResponse = getResponse(request); . qg)

return translationResponse.getData().get(0).getTranslated();

. \%'\
public String translateToEnglish(String initialLanguage, String@’) {

if ("en".equalsIgnoreCase(initialLanguage)) { Q)
return word; ¢ Q

) »§\
TranslationData translationData = new Translati ta();
translationData.setOriginal(word); \%

TranslationRequest request = new ngs’g&g)nRequest();

request.setTo("EN"); (b,,

request.setFrom(initialLanguage
request.setData(Collections.sthglgtonList(translationData));

'\
TranslationRespo e@)ﬁonResponse = getResponse(request);
return translation@ sé.getData().get(0).getTranslated();
| >
public Stri tLanguageName(String word) {

L@ 1t> results = new ArrayList<>();
try

DetectLanguage.apiKey = detectionAPIKey;
results = DetectLanguage.detect(word);

} catch (APIError e) {
e.printStackTrace();

}

if (results.isEmpty()) {
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return word;

}

Result result = results.get(0);

System.out.println("Language: " + result.language);
System.out.println("Is reliable: " + result.isReliable);
System.out.println("Confidence: " + result.confidence); :{b

return result.language; ,%\

A
private HttpHeaders getHeader() { QQ’)&
HttpHeaders httpHeaders = new HttpHeaders();
httpHeaders.setAccept(Collections.singletonLis@‘ ype.APPLICATION_ JSON));
httpHeaders.set("User-Agent", "Mozilla/5.0"

httpHeaders.set("Host", "developer.mozilla.

httpHeaders.set("content-type", Med1a1@e) ICATION JSON.toString());
return httpHeaders;

try {
HttpEntity<Transl uest> entity = new HttpEntity<>(request, getHeader());

return restTe v ange(url HttpMethod.POST, entity,
TranslationRespongin )getBody()

} catch (Exc e) {
e.prin@ace();
TranslationResponse translationResponse = new TranslationResponse();

ionResponse.setData(request.getData());
r translationResponse;

private TranslatlonRespons@z ponse(TranslationRequest request) {

package com.example.chat.utils;
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import com.fasterxml.jackson.annotation.JsonlgnoreProperties;
import com.fasterxml.jackson.annotation.JsonInclude;

import java.util. ArrayList;
import java.util.List;

@JsonlgnoreProperties(ignoreUnknown = true)

@JsonInclude(JsonInclude.Include. NON_EMPTY) . qo

public class TranslationResponse { E\

private List<TranslationData> data = new ArrayList<>();
private String message;

public List<TranslationData> getData() {

return data; ° QQ)

) QQ\
Sy

public void setData(List<TranslationData> da
this.data = data;

} >
public String getMessage() { \)Q)
return message;
5» "

}
public void setM§§s tring message) {

this.message ssage;
j ‘é
}

Q

package com.example.chat.utils;

import com.fasterxml.jackson.annotation.JsonlgnoreProperties;
import com.fasterxml.jackson.annotation.JsonInclude;

import java.util. *;
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@JsonlgnoreProperties(ignoreUnknown = true)
@JsonInclude(JsonInclude.Include. NON_EMPTY)
public class TranslationRequest {

private List<TranslationData> data = new ArrayList<>();
private String from;
private String to;

public List<TranslationData> getData() {

return data; .
} ,%'\QO

public void setData(List<TranslationData> data) { ¢ \ "
this.data = data; %\
} N

N
public String getFrom() { QQ
return from;
} [ ]
Q\ﬁ

public void setFrom(String from) { '6.
this.from = from,; Q)‘b‘

}
blic Stri T ‘%})
public String get o()é) Q’Q

return to;
b X,
public void setTo(String to) {

} th%Q%o;

}
package com.example.chat.utils;

import com.fasterxml.jackson.annotation.JsonlgnoreProperties;
import com.fasterxml.jackson.annotation.JsonInclude;
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@JsonlgnoreProperties(ignoreUnknown = true)
@JsonInclude(JsonInclude.Include. NON_EMPTY)
public class TranslationData {

private String original;

private String translated;

public String getTranslated() {
return translated;

| S
public void setTranslated(String translated) { ,%‘\QO

this.translated = translated;

}

public String getOriginal() {

return original; ° QQ)

} Q@

public void setOriginal(String original) { ©

this.original = original;
} Q>
} >

package com.example.chat.ut‘ix
'\
import feign.Requestlnter tg’r;
import feign.Requ late;
import lombok x%t&lf4j.$lf4j;
import org.spti mework.http.MediaType;

Q
@Slf4

public class GoogleFeignClientInterceptor implements RequestInterceptor {

@Override
public void apply(RequestTemplate template) {

template.header("User-Agent", "Mozilla/5.0");

template.header("Host", "developer.mozilla.org");
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template.header("content-type", MediaType. APPLICATION_ JSON.toString());
}

package com.example.chat.utils;

'@

import org.springframework.context.annotation.Bean; ; \
public class GoogleConfig { &'3
@Bean &
public GoogleFeignClientInterceptor googleFelgnChentInterce {
return new GoogleFeignClientInterceptor();
| @
}

package com.example.chat.utils; '6'

import org.springframework.cloud. nfelgn FeignClient;
import org.springframework. nd annotation.PostMapping;
import org. sprlngframewor bmd annotation.RequestBody;

GoogleConfi
public interfacenGoogleApiClient {

@Post ;; apping("")

TranslationResponse translate(

@FelgnChent(;a google service", url = "${google.translate.url}", configuration =

@RequestBody TranslationRequest body
);
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package com.example.chat.utils;

import feign.Logger;

import org.springframework.cloud.openfeign.EnableFeignClients;
import org.springframework.cloud.openfeign.FeignClientsConfiguration;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.Import;

'@

@Configuration
@EnableFeignClients(basePackages = "com.example.chat") \
@Import(FeignClientsConfiguration.class)

public class FeignConfiguration {

25}
jos >
* Set the Feign specific log level to log client REST qﬂ@

*/
@Bean Q

Logger.Level feignLoggerLevel() {

return Logger.Level. FULL; %
| O

\)Q:b

<?xml version="1.0" encoding=!1SO-8859-1"7>
<aiml version="1. 0">

<category>

<pattern>CAN I AN ACCOUNT WHILE OUTSIDE THE COUNTRY</pattern>

<template>¥Y.0 open an account online here while out of the country if you already have a
Bank Verifi umber (BVN). If you do not have a BVN, you will still receive an account

number, b e'account will remain restricted until you complete the required
docu </template>
>

</cate
<category>
<pattern>IS IT POSSIBLE TO OPEN AN ACCOUNT IN THE COUNTRY AND OPERATE
THE ACCOUNT WHILE OUT OF THE COUNTRY</pattern>
<template>Yes. The account can be operated through bank card products or internet banking
solution.</template>
</category>
<category>
<pattern>HOW CAN I OPEN A SALARY ACCOUNT</pattern>
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<template>Y our company / organisation will write to bank to introduce the prospective
account holder to the bank for account opening.</template>
</category>
<category>
<pattern>HOW LONG DOES IT TAKE BEFORE MY ACCOUNT BECOMES
INACTIVE</pattern>
<template>Current accounts become dormant after 6 months of inactivity.</template>

</category>

<category> .
<pattern>Can A Savings Account Become Dormant</pattern> ®
<template>No. savings accounts do not go dormant.</template> é

</category> * QO
<category> \
<pattern>How Long Does It Take To Open An Account In Banks</patte
<template>Accounts are opened within 24 hours upon submission of gomplete
documentation.</template>
</category> &%’\
<category> . %
<pattern>What Are The Requirements For A Change Of’ ress in Banks</pattern>
<template>A duly signed instruction from the acc er informing the bank of the
change of address, as well as a current utility bill whi s the new address of the customer, are
needed for a change of address.</template> ﬂ
</category> )\\g
<category> C_)
<pattern>What is TIN</pattern>
<template>Tax Identification Numb unique code for recognising a taxpayer on FIRS
database.</template>
</category> \)
<category> 4%:
<pattern>Can payment ade in any Bank's branch</pattern>
<template>Yes, yo a@a your tax at any Bank's branch.</template>
</category> Q)

<category> \
<pattem>)%®cuments required for payment</pattern>

<template>Cuystomer TIN, Assessment Form, WHT schedule.</template>

</cat
<cate
<pattern>How can a new taxpayer get the TIN</pattern>

<template>Taxpayers can get their Tax Identification Number (TIN) from any Federal Inland
Revenue Service (FIRS) tax office.</template>
</category>
<category>
<pattern>Must a taxpayer be assessed before payment</pattern>
<template>Pre-payment assessment is not necessary. However, new taxpayers (individual and
corporate) are assessed before payment of certain taxes, for instance POL Tax, Penalty,

etc.</template>
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</category>
<category>
<pattern>CAN PAYMENT BE MADE AT ANY BANK</pattern>
<template>Payment must be made at the bank where the Form M was established.</template>
</category>
<category>
<pattern>WHAT ARE THE DOCUMENTATION REQUIRED FOR PAYMENT</pattern>
<template>Assessment Notice from Customs.</template>
</category> .
<category> ‘{b
<pattern>WHAT IS SGD ASSESSMENT NOTICE</pattern> Q}&
<template>Assessment Notice contain details of duty to be paid.</templaté> QO
</category> A%\
<category>
<pattern>WHO ISSUED THE SGD ASSESSMENT NOTICE</.pq$)3
<template>Nigeria Customs Service (NCS).</template>

</category> @
<category> . Q)
<pattern>WILL I HAVE TO START THE PROCESS F@MY PASSPORT OR VISA IN

THE BANK</pattern>
<template>No you will not. Registration is done onling via the NIS portal. Only payment is
made in the bank.</template> .
</category> ‘\
<category>
<pattern>WILL I GET MY VISA OR%S ORT ONCE PAYMENT IS MADE IN THE
BANK</pattern>
<template>Yes, but at the NIS fﬁ@ after completion of all processes involved. Upon
payment, customer takes his or h&)of of payment to the NIS office where the passport or visa
is finally processed.</templat N

</category>
</aiml> Q)Q Q

N
QQ%Q
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