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Abstract

The current Thesis subject is: development of interactive dialog bot
(chatbot) to support interaction between user and platform. To be more specific
we chose to investigate the field of customer service, for the case of a hotel
business. Customer service is an area where Artificial Intelligence (Al) can be
utilized.

That area is being examined regarding the adoption of new innovative
technologies and the final delivered service quality. Today, the customer
service industry tends to make good use of new Al technologies to offer an
improved service benchmark but also to develop new approaches in the same
direction. Al seems to be able to offer remarkable efforts and gradually replace
the physical presence of man.

The title of present Thesis was chosen as aim to approach a realistic field
with the utilization of modern technologies and in particular Al. The title is
specialized in the case of a hotel business, which is a characteristic example
where software companies have already been employed. The final goal of the
current work is to gain experience for handling technologies in fields where
traditionally human resources have been employed and also to examine if these
approaches can be the future of customer service.

Among the ecosystem of the present dialog software frameworks, we
decided to choose the option of Microsoft Bot Framework. Using that
framework, we designed an application that can answer questions based on a
knowledge base but also can collect details through a dialogue, between the
hotel business customer and the dialog software, in order to inform the
customer about the rooms’ availability.

The knowledge base may contain questions - answers from the official list
of frequently asked questions (FAQ) that the hotel has posted on its website,
from other information that the hotel communicates with various ways on its
official website, and finally from an already offered knowledge base from the
framework, by selecting the friendly chitchat mode. The other part of the
application, which informs about rooms’ availability, uses a language
recognition service (LUIS) through a programming interface (API) to match
the information entered by the customer with the pre-registered entities. Once
the necessary information has been collected from the customer and verified
through validation checks, it is forwarded to execute a query in a database
designed to support the room reservation system.



The final dialog application can replace the hotel business’s receptionist.
Essentially, like a receptionist, it can answer questions about the hotel, as
usually described in its official website, but also to execute queries in the room
reservation system in order to inform the customer about rooms’ availability.
The dialog application can be offered both on a hotel website and on social
media channels, supported by the hotel. Below, we will describe the Thesis
structure and we will end up with conclusions.

In the First Chapter we introduce the categories of dialog software that
exist today. We also mention basic terms that are necessary to understand the
subject of conversational software.

We continue with Chapter Two where we list four widely accepted
frameworks used in the field of dialog software development. Of these, we
provide more details about the Microsoft Bot Framework, which is our choice
to use in current Thesis.

In Chapter Three we analyze the utility of dialog software for the customer
service industry. A typical case of this industry could be considered a hotel
business. That was selected as a case for us to develop the dialog software
application. In this chapter, we also define the goals but also the limits we have
set for the desired functionality that our application will offer.

Chapter Four is a brief guide to the steps we followed in order to create
services that works with Al and are essential part of the basic architecture that
we developed for the conversational software.

Completing the Thesis in the Fifth Chapter we include the results for the
design and development of the conversational software, while we also propose
a heuristic evaluation methodology that can be applied to our application. We
close the present work with Chapter Six where we cite a brief review.

Summing up, aiming at this Thesis to develop a dialog software to serve/
support the interaction of a platform user, we conclude that this approach is
quite promising. Existing frameworks, as the one that we have selected, enable
the development of valuable software for services that until recently were
available only by humans. During the writing of the Thesis, we became
acquainted with the architecture that the development of a dialog software
follows.

The benefit of having an automated application for many business
categories is undeniable. Such an approach, as Al is improving, will be able to
offer increasingly better perspectives on conversational communication. Of
course, as ourselves understand, a lot of effort is required to add additional
features, in addition to the already classic features that are offered by dialog
software.



In any case, the general goal is to expand the functionality offered by the
dialog application in order to cover a wider range of services. Specifically, in
our case the examination of human speech as additional means of
communication is certainly a subject of interest. That prospect is already being
considered in the dialog software industry. This opportunity would certainly be
a worthwhile approach to continue current work. And of course, this could be
extended to support more than one spoken language.
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Extended Abstract (in Greek)

To 0éua ¢ mopovooc AmA®UATIKAG epyoaciog eival: avamtuén
dwAoywkoh Aoyopko® (chatbot) yi v vrmoot\piEn ™G aAANAETIOpOONC
¥PNOTN UE po TAaT@Oppo. Edwkd, emAEEae va O1EPEVVIICOVLE TOV TOUEN TNG
vrooTNPIENg mEAUTAV, Yoo TV mepintoon Eevodoyelakng emyeipnone. H
VTOCTAPIEN LINPECIOV €ELTNPETNONG TEAATMOV Elval Glyovpo €vag TOUENC
omov umopet va a&romomBei n Texvnt NonuocsHvn.

Q¢ touéac dlepeELVATUL MG TPOC TOV TPOTO EICAYMYNG VEWV TEXVOAOYIDV
KOl G TPOG TNV TOPEYOUEVN TTOLOTITA VANPESLOV. TNV Propmyoavio Topoyne
VANPECLOV 1) Tdomn TV e€eAilemV eivar 1) emahEnom TG Tape)OUEVNC TOLOTNTOG
VTOCTAPIENG TEANTAOV LE TNV lo0ay®yn Te)vVoroyldv Teyvntic Nonuoohvng,
aAAd ko ) enéktoon vEmv tpoceyyicewv. H Texvnt| Nonpoohvn givar tkavi
v TPocPEPEL 0EOAOYEG TPOGTAOELEG KOl GTAOIOKE VO VTIKOTOGTIGEL TV
(PLGIKN TOPOLGiN TOL AVOPOTOV.

To 6épa g mapovcoag AmAopatikng emdéydnke vd to mpicuo NG
TPOGEYYIONG €VOG peaAloTikod mediov pe v aélomoinon GOyypovev
TEXVOLOYI®V Kal €101kOTEPA TNG Teyvntnc Nonpoovvng. E&sduceveton yio v
TePInT®OT EEVOOOYELNKNG EMLYEIPNONG, N OTOola amoTeEAEl TEpinTMOON OOV EXEL
OTOOYOANGEL NON ETOUPEIEC GYEOIOGLOV SHAOYIKOV AOYISK®Y. To tehKd
EMOIOKOUEVO amoTéAecU €lvol 1 omdKTNoN eumelpiog otnv dwuyeipion
TEXVOAOYIDV Y10, OVTIKEILEVA TOV TAPAOOCIOKE ATOUGYOA0VGAV AvVOPOTIVO
TPOCHOTIKO OAAG Kol 1 OlEPEHVNON NG  OMOTEAECUOTIKOTNTOS TV
Tpoceyyicewv mov Qavtalovv 1o UEAAOV TOV ToUEd TNG EEVTNPETNONG
TEAOTAV.

Mo v avdntoén 1o SHAOYIKOD AOYIGHUIKOV OO TO OIKOGVUGTNLO TMV
vrapyoéviov  Pprodnkov (frameworks) emAéybnke 10 Microsoft Bot
Framework. Mg tv ypnon avtic g PPAModNKng oxedidcope o TEAIKN
epoapuoyn mov umopel vo omavtdel epmtoelg Pdoet o Paong yvoong
(knowledge base) aALd kol vo. GLAAEYEL AeTTOUEPEIEC LEC® EVOC OAOYOD,
petald tov meldtn G EevodoyelaKkng emyeipnong kot Tov SoA0YIKoD
AOYIoUIKOD, OGTE VO, EVI|LEPDVEL TOV TEAATT) Y10l T O100EGIUOTN T GE dOUATLA.

H Bdom yvoong dvvaton vo TepiEyel EPOTACELS KOl ATOVINGELS Omd TNV
enionun Mota ocvyvav epommoenv (FAQ) mov dwbéter to Eevodoyeio
AVOPTNHEVT] GTNV 10TOGEAIDN TOV, OO ETEPEC TANPOPOPIEC TOV EMIKOIVWVEL TO
Eevoodoyeio pe d1bpopa medior 6TV ETICNUN 1GTOGEADA TOV, KOl TEAOG OO L0
NoN TpoceepOEVT Pdon Yvodong amd v PipAtodnkn, pe v TA0Y) IAIKOV
yopaxtipa (friendly chitchat). To GALo Tunpa TG EPAPLOYNC, TOV EVIUEPDVEL



yio TN OBeGUOTNTO 0E OMUATLO, YPNOCLLOTOLEL 0. VINPEGIO OVayVAOPIoNG
vyAwocag (LUIS) péoow o mpoypappatiotikng oemaeng (API) oote va
OVTIOTOLEL TIC EL00YOUEVEC TANPOPOPIES Oomd TOV TEAdTN UE TIC MOM
KOTOYOPNUEVEC 0ovIOTNTEC. A@POTOL GLAAEYOBOVV amd TOov mEAATN Ot
amopaitnteg TANPoPopieg kot eAeyyBodv HEGH EAEYY®V EYKLPOTNTOS, OVTEC
npombovtal Yoo TV ektédeom epmTnUoTog o€ Baon Agdopévov mov €yel
oYEOOTEL Y1o. Vo VTOGTNPILEL TO GVOTNUO TAPOKOAOVON OGS KPATNGE®V
dopatiov.

To 1eAKS d10A0Y1KO LOYIGUIKO PTOPEL VO AVTIKOTAGTHGEL EVOV VITAAANAO
VrodoyNg oty Eevodoyelakn emyeipnon. Ovclactikd, T0 AOYIGHIKO Umopel
OTMC €vag VTAAANAOG, VO OTTaVTAEL GE EPMTNOCELS GYETIKA Le TO EEVOOOYELD,
OTm¢ cLVNOW®G TEPLYPAPOVTOUL KOl GTNV EMIONUT IGTOGEAMIO TOV OAAL KOt VoL
avatpéyel oc Bdon Asgdopévov yio TIG KPATNOES O®UOTIOV (OOTE Vo
EVIUEPDVEL TOV TEAATN Y10 TV VILdpyovoo dabeciuotnta oe doudtia. To
OlA0YIKO AOYIOUIKO UTOPEl VO TPOGPEPETOL TOCO OGTINV 1GTOGEAMON TOL
Eevodoyeiov 660 Kol 0€ KOVAAL KOWVOVIKNG OIKTO®MONE Tov vrootnpilel 1o
Eevodoyeio. ITapakdtm, Bo avapepOBodue ot d1dpOpwon TV KePaioiwy TG
TOPOVGOG AUTA®UATIKNG EPYOCTOG Y10 VO KOTAANEOVIE GTA GUUTEPAGLLOTO TTOV
TPOEKLYALV.

Y10 [Ipadto KepdAoto kdvoupe E1G0ymYN GTIC KATNYOPIES TOV SIOAOYIK®OV
AOYIGUIKOV TTOL LIAPYOLY GHUEPO. AKOUN, ava@EPOVUE BaGIKODS OPOLS TOV
glvo oapaiTnTot Yo va, Kotovonsovpe To BEpua tov 010Aoykoh AoyioUKo.

YvveyiCovpe pe 10 Agvtepo Kepdlowo O6mov mapabétovpe t€606EPLG
evpémg odedoueveg PipAodnKeg mov YPNOGLUOTOOVVIOL GTO TOUED TNG
avAamTuENG Oodoyikoh Aoyiopkov. EE avtav, mapabétovue meplocoOTEPEC
Aemtouépeteg yio to Microsoft Bot Framework, 10 omoio €ivon kat ) emthoyn
LLOC VO YPNCILOTTO|GOVUE GTNV GLYKEKPIUEVT] ATTA®UOTIKY EpYaciaL.

Y10 Tpito Kepdhoio avamtocsovpe ™ yPNOIUOTNTA TOV SLOAOYIKOD
Aoyloutkoh Yo tov KAASO NG e&ummpétnong VmooTNPIENG TEAUTMDV.
X0opoKTNPLOTIKY TEPITTMOT OWTOV TOL KAASOoL Ba umopovce va BempnOel o
Eevodoyelokn emyeipnom. Avt n mepintwon emAéyOnke and gudg ya vo
AVOTTOEOVE TNV EQPOPHOYT OHAOYIKOD AOYIGHIKOV. XTO KEPAAMIO OVTO,
aKOUN, TPOGOoPILOVIE TOVG GTOYOVLS OV EYOVLE Y10 TNV EMOIWKOUEVT
AertovpyotnTo oV B0l TPOGPEPEL 1| EPAPLOYT HOG, OAAE KOl To OPLoL TNG
AELITOVPYIKOTNTA TTC.

To Térapto Kepdlowo eivor £vag cvvropog odnyds tov Pnudtov wov
akolovBncope vy v Oomovpyia vanpeciowv, Poacilopeves oe Teyvnm
Nonuoovvn, mov givon amapaitnteg yioo v Pocikn dopr] Tov SOA0YIKOD
AOYIGLKOD TTOV AVATTTUEOLLLE.
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OloxAnpavovtac v Aumiopoatikn epyacio oto Iléunto Kepdioto
TEPILOUPAVOVLE TOL AMOTEAEGLATO OO TOV OYESUGUO KOl TNV avATTLEN TOL
SOAOYIKOD AOYIoUIKOV, VA aKOUn mpoteivovue o peBodoroyia VPETIKNG
aEloloynong ¢ epapuoyns pog. Kietvoope 1o keipevo g mopodoog
epyaociog pe o 'Exto Kepdlato 6mov kataypa@ovpe £vo, GOVTOUO OTOAOYIGUO.

Yvvovyilovtag, £(0VIag Mg 6TOY0 6T TOPOLGH AITAMUOTIKY Epyacio TV
avamTuén evog d10A0YIKOD AOYIGUIKOV Yot TNV €ELNPETNOT)/ LIOCTAPIEN TNG
aAANAETIOpaONG €VOG YPNOTN OGS TAATPOPUOS KATOAYOLUE OTL 0T M
TpocEyylon etvar apketd ehmdopdpa. O vdpyovoeg PiAodnKkee, OTMS Kot
aVT TN EMAOYNG Mo, Olvovv i dvvardtnto yio avamtuén AoyioUikoy
aE10A0Y0L Yo SUVATOTNTEG TOL PEYPL TPOGPOTO d1E0ETE LOVO 0 AvOpmTOC. XN
SLAPKELD CLYYPOUPNC TS AMAMUOTIKNG EPYAciOc amoKTNoaue eEotkeimon e
TNV APYLTEKTOVIKN TOL aKOAOVOEL 1] AVATTTLEN EVOC O1OAOYIKOD AOYICUIKOD.

To 6peloc Vmapéng W CVTOUATOTOMUEVNG EQAPUOYNG Y10l TTOAAEC
Katnyopiec emyepnoewv eival adtopgiopfnitmrto. Mw tétowo mpocéyyion,
kaboc n Teyvnm Nonuoovvn eEelicoeton, 0o pmopel vo TPocEEpet
av&avopeva KaATEPEC TPOOTTIKES OLOAOYIKNG emkotvoviac. BéPata, ommg
KOTOVONCOUE Kot €Helg amd tnv mpoomdbelo. HOC, OmoLTETOl OPKETN
mpoonadeln yioo TNV TPOocONKN EMUTAEOV YOPAKTNPIOTIKAOV, TEPAV TOV 1N
KAOGGIKOV TPOCPEPOUEVOV SLVATOTNTMV OO TO SIOAOYIKO AOYIGLLKO.

Ye KGOe mepimtwomn o1dyo¢ elvor M OedpLVON TG TPOCPEPOUEVNG
AELITOLPYIKOTNTOG OO TNV SLHAOYIKY] EQOPLOYT) DGTE VO KOAVTTETAL EVPVTEPO
QACLO AVAYKAV. XVYKEKPIUEVA, GTNV TEPIMTOGT HOG 1 EEETAOT) ETEKTOONG OE
ypnon avhpomvng odMoag ¢ emmpocheto HEGO emkovoviog Giyovpa
OVYKEVTPMVEL evOlapépov. Elvarl o mpoontikyy mov Non e€etdleton kot ot
Bopunyavio doAoyikoh Aoyiouikod. XZiyovpa oavtf 1 ovvatdtnta O
anotelovoe alldAoyn mpoomdbeln. cuvEyIoNG TG Tapovoas epyaciag. Kot
QLOIKA oV N dvvordtnTa Bor umopovce va emektadel Yoo TNV VITOoTHPIEN
TEPIGCOTEP®V TNG LG YADGOAC OUIATOC.
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Al:
ANN:
API:
Cl:
CLI:
FAQ:
HCI:
JSON:
LUIS:
NLU:
NLP:
QnA:
SDK:
Ul:
UX:

Acronyms

Acrtificial Intelligence

Artificial Neural Networks
Application Programming Interface
Conversational Interface
Command Line Interface
Frequently Asked Questions
Human Computer Interaction
JavaScript Object Notation
Language Understanding Intelligence Service
Natural Language Understanding
Natural Language Processing
Questions and Answers

Software Development Kit

User Interface

User Experience
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1 Introduction

1.1 Chatbot Definition

Nowadays, the majority of people have communicated at least once with
a chatbot, in varying degrees. That software has an increasing role in our life.
But how a chatbot is really defined? According to Lexico Dictionaries [1], a
chatbot is

"A computer program designed to simulate conversation with
human users, especially over the Internet."

A chatbot belongs to the wider category of Conversational Interfaces (Cl).
The CI are software interfaces that enhance human to communicate with a
computer program, giving the sense of human agent. These are capable of
handling text or aural human content, provided by a user, and performing
meaningful actions. When a person is busy performing an activity, not having
time to spend it with talks, or when he may need customer assistance these CI
can be proven to be really helpful.

We can define two main types of Cl: Chatbots and Voicebots. Chatbots
are mainly based on Natural Language Understanding (NLU), in order to
simulate a dialog between human and machine, and are often found in mobile
applications and websites.

On the contrary, voicebots operate with the use of Speech Recognition
Technology in order to interpret the human verbal information, and advantages
by providing the feeling of communicating as a human [2].

Both, the two aforementioned categories make use of Rule Based Systems
or Al. Rule Based Systems represent the pre-existed knowledge with rules. A
definite number of rules is used to describe the system function logic with the
use of assertions. That category of systems is the simplest form of Al as it is
based on rules that are handling instances according to a set of insertions. Bots
(both chatbots and voicebots) driven from Al, on the other hand, use Al

17



methods like Artificial Neural Networks (ANN). The ANNs convert each word
into a vector, that procedure is called Natural Language Processing (NLP). In
the case of Rule Based Systems we have specific recorded rules, while the ANN
are structured, after training models, to configure appropriate parameters. The
bot's response is given, as response to human input, after computation of matrix
multiplications and nonlinear functions [3].

Another similar distinction for the types of bots that exists is between
scripted and intelligent bots. As scripted bots are considered these that follow
predetermined paths as they communicate with dialogs. The user in order to
continue the dialog and counter the next step has to choose among specific
options. Depending on the bot’s scope these options can be any type like text,
voice, touch input and others.

The second type of bots is intelligent bots. That type allows more flexible
input from the users, because it is equipped with Al. Both that type can accept
input in different types like text and voice. However, the main characteristic of
these bots is that they can be improved through the conversations, that
capability is responsible for the name of intelligent. Of course, that category
has limitations. They can be used to specific knowledge domains and may
encounter difficulties with memory management and ability to continue the
conversation from where it left off. On the continue, instead of talking about
bots (referring both to chatbots and voicebots) we will focus mainly in the case
of chatbots, which is the subject of the current thesis.

1.2 Basics Terms for Chatbot Building

Here, we collect the basic terms of the chatbot building terminology. They
will help us to communicate briefly and efficiently. For that reason, to the rest
of the thesis we will refer to them when these terms can be applied.

Context

That term is used to include the information that is maintained from the
conversation. Context is necessary for the chatbot in order to continue the
conversation flowing. It is usually a JavaScript Object Notation (JSON) that is
sent and received between chatbot application and the conversation service. In
each turn between the conversation, the member's context is created and is
followed by a serial identifier [4].

18



Intent

That keyword is used to include the intention of which the user may use
the chatbot. An intent is the reason for which the user decided to take action
and activate the chatbot. For example, in the case that a chatbot is used to
support the customer service of clothe store, possible intents are: “I want to buy
a jacket.”, “Are there any other stores in the city?”. In that case the chatbot
should be able to support both these desires. It would be able to distinguish in
which intent the user input message is referred each time, to intent
productDesciption or locationDetails.

Entity

The important descriptions/ metadata that chatbots try to focus in user
input are called entities. Entities can specify the subject of the conversation and
give insights about the user's intents. For the above user’s intent of “I want to
buy a jacket.” if the chatbot succeeded in understanding the user’s message and
provided him customized products and not general like scarfs, that is
considered a successful conversation. So, the two entities would be Product and
Location, correspondingly for each intent example.

Utterance

Utterances for each intent are examples of how the user can describe his
intent. For the two intents we can provide some utterances like:

« productDescription Intent
| want to buy a red sweater.
Show me trousers.

« locationDetails
Where are the branches located?
Show branches in the city [5].

1.3 NLP Approaches on Chatbots

We have already referred to Al chatbots as bots that instead of using
Pattern Matching use Machine Learning approaches to extract the content from
the user’s dialog and they are also capable of getting smarter after having a
complete conversation. They get an initial training process and after that are

19



able to respond to every possible user input. For the implementation of these
chatbots, often the solution is to use ANN. Actually, a Retrieval based model
uses ANN to estimate a score for each one of the available responses and after
that to select the most propriate from the set of responses. On the other hand, a
more Generative model would be using deep learning techniques to form a new
one response. Below, we are going to mention fundamental approaches in the
field of chatbot building.

NLP - NLU

In Al, NLP is the domain that cares for the way computers can understand
and interact with a natural language text message or voice input. NLP uses
techniques derived from machine learning. To be more specific, a Natural
Language Understanding (NLU) module is added in order to clarify from the
raw user input a suitable response based on the user’s intent.

The NLU is responsible to classify the intent and extract the entity from
the user’s input. The entities can be specified either from the user or the system
while the intent classification can be performed from an algorithmic classifier
or with a pre-trained model that was designed by humans with manual
classification of the input messages. Similar process can be followed for entity
extraction model. An already marked corpus can be used for training and every
word can be matched with a label, in a manual process. Having already trained
the models, the stage for classifying the user’s input into correct intents and
entities can be made automatically.

Artificial Neural Networks

ANN are used in both retrieval and generative chatbots. The user input is
Imported to the system, its vector representation is estimated, then the ANN is
fed with it as a feature and the outcome is the chatbot’s response.

Retrieval Models - Generative Models

Retrieval-based models do not create a new response but they decide to
select one from the predefined set. The decision is made with a Rule-based
system or with an ANN that works for the machine learning classifier. On the
contrary, the Generative-based models do not depend upon a predefined set of
responses but compose new responses. In those models, ANNs support
supervised and unsupervised learning methods to optimize the quality of the
response. Lastly, Generative-based bots are more appropriate for open-domain
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conversations while, Retrieval-based bots with Rule-based models are ideal for
closed domain conversations [6].
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2 The Microsoft Bot Framework Choice

2.1 The Ecosystem of Bot Framework Development

Nowadays, a lot of good options are available as bot frameworks. In recent
years the field of developing bots has encountered big demand, driving a lot of
companies to offer integrated bot solutions with modern tools.

Before we start analyzing our decision on Microsoft Bot Framework
choice, we are going to compare the most representative and popular solutions
of the Bot Development field. Figure 2.1 shows some of these solutions.

Figure 2.1: Bot Framework Ecosystem.
Rasa

Rasa framework is an open-source framework that consists of two
compartments Rasa NLU and Rasa Core. The first one stands for the NLU
concept while the Core is responsible to help with the implementation of full
functional chatbots.



Advantages

¢+ The bot can be hosted on a user own server, without requiring official
hosting services.

¢ You can customize your models and handle your data the way you
believe it helps the most for your features.

+ Custom models and libraries are implemented for performing analysis
and reports upon Al chatbots.

¢+ Supports chatbots that can get smarter through interactive learning.

¢ Free and paid choices are available for framework’s tools and platform.
Disadvantages

« The SDK is supported only for Node.js, PHP and Ruby languages.

Dialogflow

It is a Google product. The framework uses Google’s Machine Learning
algorithms.

Advantages

¢ It is offered in Google cloud services.

% Its libraries and guides are offered for several languages (like C#, Go,
Java, Node.js, PHP, Python).

< There are prebuilt agents for cases like vehicle system bots, events
search.

< Multilingual Functionality (provides support for more than 20
languages).

% Free and paid choices are available for framework’s tools and platform.

Disadvantages

¢+ The scalability and training process needs enough time to automate.
< Entities and intents are mapped in a complicated way.
¢+ Machine Learning algorithms are predefined.
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Microsoft Bot Framework
Advantages

¢ Multilingual Functionality.

< Technical support for all services.

< There are prebuilt entities.

% Compatible with other Microsoft Services (Azure services).

¢ Free and paid choices are available for framework’s tools and platform.

Disadvantages

+» Software Development Kit (SDK) is supported for C#, Python and
Node.js.

++ Chatbot Services usually require paid account subscription.

IBM Watson

IBM Watson is an Al project that offers general Al solutions. Beyond its
use for chatbot building, it is capable of succeeding holistic solutions, in the
industry field, when the goal is to achieve optimization and automation.

Advantages

+» Offers a built-in language translator.

< It is connected with machine learning engine and Al that offers
flexibility and integrated solutions.

¢+ There are prebuilt entities.

Disadvantages

« Too many tools that can prove to be confusing [7], [8].
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2.2 Introduction of Microsoft Bot Framework Software Development Kit

In the previous section, we referred to some characteristic frameworks of
the framework development ecosystem. Now, we are going to supply more
details about our decision’s functionality.

The Microsoft Bot Framework was selected for the following reasons:
< It is supported by Microsoft’s development team.

< It is characterized by wide approval. For that reason, there is a well-
organized documentation.

< The SDK is modular and extensible. Moreover, there is implemented a
variety of tools to support the whole bot’s life cycle.

* Microsoft Azure offers complete software solutions like Cloud and
Database Services, deployment solutions.

2.3 The Implementation Life Cycle of a Chatbot

Below we are going to describe the life cycle, Fig. 2.2, that follows the
development process of a chatbot.

o B @ s ©

Plan Build Test Publish Connect Evaluate

Figure 2.2: The Microsoft Bot’s Life Cycle [9].

Plan
As any typical development product, here we also need to specify how our

product is going to work, what capabilities we consider to be necessary and
which techniques we will take advantage of.
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Build

In the build process the CI is defined. We apply the Bot Framework
Service, one of the most useful components of the Azure Bot Service and then
we start message and event handling. More details will be provided in the next
section of bot tools. There, briefly we will mention popular capabilities that can
be selected to be added to our bot.

Test

There are provided some really helpful ways to examine the behavior of
our bot. Any bugs or unexpected interactions can easily be controlled with these
tools:

+» Bot Framework Emulator

The emulator is a stand-alone application that helps the debugging
stage.

«» Web Chat

That convenience is suitable for people who cannot access directly the
bot.

% Unit Tests

The developer can control specific features by writing specific test
scenarios in order to test that functionality.

Publish

The publish phase offers web availability either with Azure publish
service or with its own web service.

Connect

The connection step gives user accessibility to our services. Applications
(like Facebook messenger, Slack, Twilio etc.) that support sending and receipt
messages through their channels connect our clients with these popular
platforms.
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Evaluate

The Microsoft developers team has understood how important are
analytics and reports for commercial and sophisticated architectures. The Azure
portal reports for traffic, delays, failed connections and other analytics insights

[9].

2.3 Bot Tools

Microsoft Bot Framework consists of features and services which are
useful for the development process of a bot. Some of these are well defined and
encounter great popularity. For that reason, these features and services are
recognized more like tools. Some of them we are going to mention below. The
maturity of the bot tools was one of the reasons for selecting Microsoft Bot
Framework for the development of the thesis chatbot.

LUIS Applications

The task of proving to your bot a natural conversation feel can be proven
to be difficult. For that reason, Microsoft Bot Framework offers a cloud-based
Application Programing Interface (API), accessed with endpoints, that
identifies entities and intents in user messages, an example is shown in Fig. 2.3.
That Language Understanding service (luis.ai) makes it easy for us to handle
conversationally and contextually the user’s dialogs. It offers Train, Test and
Publish options.
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Examples 2

Example user input

DASHBOARD

BUILD

MANAGE

g Train

Test

Score

T Publish

book me a flight from london to paris

flight to paris

flight to paris from london on feb 14th

Figure 2.3: LUIS entities section.

The developer either with Command Line or from the LUIS platform can
specify intents, entities and train the service for new utterances. These details
are presented in a JSON format file. He can observe the LUIS intent score and
how entities define the corresponding intent.

QnA Knowledge Base

When we have static information or for the case that after getting a request
or question, we desire to respond the same answer every time, the QnA Maker
is the appropriate tool. Actually, QnA Maker is a service that provides NLP
through cloud API (gnamaker.ai).

The developer organizes pairs of questions and responds in order to turn
his content into a knowledge base consisting of question and answer sets.
Among the advantages of that tool is that you can use Frequently Asked
Questions (FAQ) pages, support websites, excel files, product manuals.

About the way that question and answer are related we have:

¢ For the question we target, a number of alternative sentences should
be also provided.
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¢ During the search, metadata labels can help with the filtering of
answer’s selection.

¢ Follow-up prompts can be connected in order to make available a
smoother flow [10].

Question Answer Metadata tags ?

Original source: https://docs.microsoft.com/en-us/azure/cognitive-services/qnamaker/faqs

£ Piaf b A atac ar rmanant in : - .
accidentally deleted a part of my QnA Maker, | All deletes are permanent, including question Type  roubleshooting

and answer pairs, files, URLs, custom questions

vers, knowledge bases, or Azure _
Format : text-only =

resources.

ke sure you export your

Can | undo deleted questions and v X ; e L ..
N knowledge base from the **Settings**page

answers’? Mextstep : recover

before deleting any part of your knowledge
base.

Figure 2.4: Recorded QnA to Knowledge Base.

Skills bots

In order to avoid complicated architectures a bot can be divided to skills
and consumer. A skill is bot that can execute the role for which it is responsible.
A skill consumer is a bot that can energize one or more skills. The primary bot
that interacts with the user is called root bot and that is responsible to face user
input demands.

For better file arranging the developer creates a JSON file that describes
the tasks which the skill bot can perform, received and sent parameters, the skill
endpoints that we can use. That file is called skill manifest and turns out to be
a useful guide for a developer who does not have access to source code but
wants to use that tool.
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3 The Chatbot Role in the Context of
Customer Support

3.1 Chatbots and the Transformation of Customer Support

The future of Al is really hopeful. Chatbots and virtual agents follow that
path. The Businesses field has adopted the Al potential and is growing
parallelly with it. Some of the areas, with automating impact, that we can
observe that is, customer service, sales departments and marketing strategy.
Regarding the customer service, chatbots can improve customer engagement
and lead to great customer expectation. Below, we briefly explain for which
specific aspects chatbots can help businesses to offer topmost customer support.

Provide Direct Customer Support

One common complaint of customers is the huge waiting times in order to
be served. In thhe current way of living every customer, like us, wants to avoid
long queues and get an instant answer, the time he wants it. With chatbots a
business can reduce customer frustration of an impatient customer and offer
great customer satisfaction.

The instant customer service, enhanced from an implemented chatbot, can
be available any time, even not working hours of the business customer support
department. By developing 24 hours a day/ 7 days a week customer support a
business brand name can reinforce satisfaction and loyalty. Even the resolution
of a trivial issue regarding common FAQs can engage customer and improve
his satisfaction.
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Chatbots Reduce Costs

Instead of hiring people and paying salaries chatbots can lead to dramatic
reduction of operation costs. By deploying a chatbot the business can deal with
a great volume of queries.

A chatbot compared to a human agent offers advantages regarding training
costs and occupation of infrastructures. There is a wide variety of automated or
customized chatbot solutions that are offered at reasonable prices and have
proved to be valuable assistant to the goal of improving the customer
experience.

Collect on the Spot Customer Feedback

Another key subject that transformed customer support is the way Al
agents record customer feedback. Feedback is a valuable resource that offers
insights of the business weaknesses. The modern approach of implementing
chatbot solutions records in real time the customer experience without to
require forms or filled up questionnaires.

Simply, by questioning a human kind query at the end of chat dialog a
chatbot can collect the valuable feedback. Automated and well-trained agents
can perceive when is the appropriate time to collect the feedback and which are
the questions that respectively apply to each customer’s case [11].

3.2 Role Description

The main aspect of the current thesis is the design and development of a
chatbot that helps and interacts with a platform user. In order we complete that
aspect, we need firstly to clarify the role and the scope of the desired chatbot.

As we mentioned in the above unit, chatbots have met great acceptance in
the domain of businesses. All the time, new approaches and services are being
offered. The implementation of chatbots in the domain of customer support has
encountered remarkable interest. The tendency is gradually chatbots to offer
such support that human intervention will not be necessary.

Of course, there are cases where chatbots have not accomplished that
dynamic to outperform human capabilities. However, generally, chatbots
intend to replace human inference, without reducing user satisfaction. In that
concept, we have been attracted to examine a chatbot development in the case
of hotel business. The case of hotel business is a characteristic example where
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customers want to be informed about issues related with the hotel. For that case
a chatbot approach seems to be ideal as it outmatches a human agent in the
aspect of handling a bigger number of questions, simultaneously, any time
during the day with a predictable and well-organized manner.

Inside that context, we define our chatbot role description as the
achievement of a human-like dialog between chatbot and customer, for the case
of hotel business. Our chatbot will be a closed domain chatbot, compared with
a human employee, however we aim for it to be able to outcompete him in
specific aspects. Below, we are going to declare specifically the desired role of
our chatbot.

3.3 Functionality Goals

We have already mentioned that the chatbot we are going to design and
develop is going to support the needs of a hotel business. Going back to chapter
1, where we defined different chatbot categories, now, for our case we can
declare our CI as a chatbot which has Al capabilities, that is based in ANN, and
are more capable of a Rule Based System [12].

After the declaration of the general role that our chatbot is responsible to
complete we are going to define concrete goals of the intended functionality we
target to achieve.

As it is a chatbot:

a. Communication entirely in Natural Human Language, for a specific
domain, for English language.

The chatbot we intend to design will understand Natural Human
Language. There are other types of inputs that CI can understand like, voice,
images — computer vision, but we do not aim to include them. NLP is enough
to offer an easy, at the same time, efficient way of communication. The
speaking chatbot language will be English. English is a common global
language. According to Eurostat Statistics [13] 96% of students of secondary
education attended English as a foreign language. While, based on Statista [14]
in 2021 English dominates globally as the most spoken language (either
natively or as a second language).

b. Availability for customer support, 24 hours a day, 7 days a week.

It was previously mentioned that one of the aspects that transformed
customer support, with the advent of chatbots, is the real time customer service.
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A chatbot is needed to be available all the time even when the hotel business
has no employee in the reception.

c. Ability to deal with different customer requests, without to create
long time waiting queues.

The chatbot service is going to run remotely in a cloud service and
customers will be able to question in real time different aspects without need to
wait in a queue.

d. Capability to predict the prompted answer, for a specific domain.

In order to gain customer satisfaction, we should be able to predict any
reaction of our chatbot to customer input. The way that chatbot has been built
should be concrete in order we can define which issues it can handle. In our
case, we aim to deal with issues closely related with the operation of a hotel
business. We are not going to support decision making of chatbot in Generative
models that produce «unpredictable» responses to customers.

As we aim to be capable of Al functionality:
a. Achievement of human-like interlocutory behavior.

Our goal is the chatbot to be able to have a human-like behavior. An
amicable character can offer familiarity in the dialog with the customer.

b. Ability to understand Natural Human Language without requiring
creation of a rule for each case.

The very early chatbots were required to be implemented by a rule-based
model. Today, modern techniques offer the capability to use NLU approaches
to cover the need of defining the inputs that are responsible for triggering the
corresponding rule.

c. Intent identification, with use of NLU techniques.

Targeting to build a chatbot that has predictable behavior and is well
defined, we will classify every customer input to specific intents. That is
Important in order we can classify the user utterances and in the continue extract
the valuable entities. Of course, here we tap into NLU strengths.

d. Reasoning for choosing a concrete decision.

We want chatbot to be able to return the same answer based on a
reasoning. By using Al we can classify utterances based upon a similarity ratio.
And by adjusting that ratio we can achieve better fitting of our model.
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e. Ability to conversate with human-like dialogs.

In some cases, we do not want to support just a simple FAQ list. But we
need to guide our customer to a dialog in order to extract the information we
want and give him the valuable response.

3.3 Limitations

Having declared in the previous unit the functionality that we target our
chatbot to be able to achieve, we are going now to define the bounds within the
functionality, we desire, will be placed. For each individual functionality goal
we are going to describe the extent at which every goal is going to be
completed.

As it is a chatbot:

a. Communication entirely in Natural Human Language, for a specific
domain, for English language.

The chatbot will provide customer support regarding issues related to the
hotel business. It could handle questions regarding the FAQ list of the hotel,
and provide availability information. A customer will be able to get an answer
related to information like: what services does the hotel offer; how can he get
there or room availability information for the date period he desires to visit the
hotel. Dialogs and details unrelated with the operation of the hotel will not be
supported.

b. Availability for customer support, 24 hours a day, 7 days a week.

The proposed chatbot solution will be available all the time. The Azure
platform offers cloud services that are available 24 hours a day, 7 days a week.

c. Ability to deal with different customer requests, without to create a
long time waiting queue.

The current implementation offers simultaneous handling of different
customers’ requests. The way we have organized the management state requires
the completion of customer dialog to be able a new customer to use the chatbot
effectively, when it used in a website that does not support login with social
media platforms. For cases where the customer can be identified with his
personal social media account, we support the simultaneous handling of
different dialogs from different customers.
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d. Capability to predict the prompted answer, for a specific domain.

For the specific field of a hotel business a knowledge base has been
created. In that knowledge base we have stated concrete pairs of questions and
answers.

As we aim to be capable of Al functionality:
a. Achievement of human-like interlocutory behavior.

We desire to offer a familiarity at the dialogs that the chatbot will perform
but that it is not the main goal. Some simple sense that the dialogs have vivacity
IS going to be offered, but we do not intend to pursue the customer that he talks
with a real human. Complex conversations and answers based upon Generative
Models is out of the scope we intend to implement.

b. Ability to understand Natural Human Language without requiring
creation of a rule for each case.

The input of the customer does not require to be exactly the same with the
user input that we used to train our model. The cognitive services that we use
are able to classify a new input to an intent which has similar utterances
examples.

c. Intent identification, with use of NLU techniques.

NLU technology is used to specify which intent is the most likely to be
the correct one. We developed a small number of four intents, that are enough
to fulfil our chatbot needs.

d. Reasoning for choosing a concrete decision.

The decision of selecting one intent compared to others is based on a
measure of similarity between the new utterance and the pre-existed utterance
examples. Having completed the decision reasoning stage the scheme proceeds
to others stages that we have specified.

e. Ability to conversate with human-like dialogs.

As previously has been declared, the chatbot will stand for customer
support upon hotel FAQ and room availability. It aims to be used on a social
channel, like Facebook, or the official hotel website. Its role is specific and the
dialogs that will be able to conversate are related with the issue of room
availability. The chatbot will engage the customer in a dialog from which it will
extract the necessary details in order to reply for the existence or not of
available rooms.
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4 Chatbot Building Process

4.1 Overview of the Next Steps

In sections 2.3 and 2.4 we talked about the implementation life cycle of
chatbot and the bot tools respectively. The Bot Framework SDK as the most
Bot Frameworks owns a documentation that helps to get familiar with the
Framework’s architecture. In the official Bot Framework page [9] there is a
complete guide of how to perform the basics. The documentation is well
organized and is supported by a Microsoft team which continuously keeps it
updated, owning several repositories on GitHub [15] which include sample
code of the documentation chapters.

Even though, the helpful documentation when someone tries to build
something more complicated, he needs to investigate things on his own. The
sample code is enough to get a good perception and start your own ideas trials.

The current chapter has been created with only aim to help a new one on
the Microsoft Bot Framework to get a complete idea of how different things
can be combined to build a helpful chatbot application. We go beyond the trivial
cases and try to build an automated bot that can support the customer
department of a hotel business.

Based on section 3.3, where we defined the goals of the functionality we
target to implement, we guided to plan, build and test stages of our bot life
cycle. Having followed these stages forward and backward, several times, we
ended up implementing the abilities of the Bot Framework that we describe
below.

We declared that our chatbot will be able to handle a FAQ list but also to
provide information about room availability. To get the required details about
the query related with room availability our bot will call a dialog process. With
the LUIS applications (section 4.2) we will understand the intents of different
utterances while with SQL language (section 4.3) we manage the book details
of the hotel business.
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4.2 LUIS

A bot, since it is not human, needs a way to understand natural language.
That need can be satisfied with the use of a cloud-based API. LUIS (luis.ai) is
a service below the Microsoft Cognitive Services that offers bot ability to
recognize intents and entities on every utterance.

4.2.1 LUIS Application

To be able to create LUIS applications we need to create an Azure account
on Azure portal [16]. After that we create a new resource group. The process is
easy as we see in Fig. 4.1 and 4.2. For more details about the management of
resource group visit the website [17].

Create a resource group

Figure 4.1: Azure portal, fields to fill to create a new resource group, part 1.
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Figure 4.2: Azure portal, fields to fill to create a new resource group, part 2.

Having created a new resource group, we get to luis.ai to create our new
applications. As we see in Fig. 4.3 the first time, we get to luis.ai we need to
create a new resource below which we are going to build the new LUIS
applications. We may need to wait a couple of minutes after the creation of
resource group to get that available as an option in the creation of new authoring
resource.

Create new Azure Cognitive Services account

Figure 4.3: Azure portal, fields to fill to create a new Azure resource name.
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Now, we are going to proceed with the creation of two LUIS applications.
There are two ways to accomplish it. The first is from the interface of the luis.ai.
We select “New app” and we fill the fields with the desired values. To continue
we can define the intents and entities from the menu, see Fig. 4.4.

Cognitive Services Language Understanding - westeurope

My LUIS / RoomAwailability voi ~

<

) Intents
5" App Assets
Create -t Add prebuilt do
Intents
Entities 'i::' Name T
Prebuilt Domains
Mone

#:  Improve app performance
Review endpoint utterances RoomAuvailability
Features
Patterns

Figure 4.4: LUIS platform interface with the supported options.

There is also an alternative way to create the intents and the entities
immediately, from the LUIS interface, with the import of a JSON type file
which includes the same information. At the GitHub repository, we were
referred earlier, on the samples folder and more specifically at the
cognitiveModels file of the corebot sample we can find a JSON example for
the case of flight booking LUIS bot app.

The second way is to create a LUIS application by using the LUIS
command line interface (CLI). With the installation of the Bot Framework CLI
we can have access to the same choices as with the luis.ai interface.

There is a complete tutorial for that here [18].

For our case, of the hotel business chatbot we created two LUIS
applications. One, for the cases that utterances include book details and one for
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cases where there are not provided any book details and the bot is responsible
to extract each of these, one by one. So, we execute the process two times, one
for each application. We need to record the application ID because we will need
them later.

4.2.2 Knowledge base

Wanting to include the ability our chatbot to answer queries about the
hotel business FAQ list we decided to make use of a helpful skill that a chatbot
can implement. For that reason, we designed a knowledge base. Below we
mention the steps we have followed.

Firstly, it is needed to create a new QnA service. We can perform it from
the Azure portal. We fill the fields with values as in the below Fig. 4.5 and 4.6.

Create

Figure 4.5: Filling the fields of a new QnA Maker service, part 1.
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Microsoft Azure

Create

Figure 4.6: Filling the fields of a new QnA Maker service, part 2.

The input values we filled above are summarized in the below Fig. 4.7.
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Figure 4.7: Review of the selected options for the QnA Maker service.

The QnA Maker service may take a couple of minutes to get available. To
continue, we browse the gnamaker.ai and select “Create a knowledge base”.

We fill the fields like below Fig 4.8, 4.9 and 4.10.
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Try QnA Maker managed (Preview) - released with Geep leaming and €asy resource management. LSam mare,

Create a knowledge base

Create a QnA service in Microsoft Azure.

Connect your QnA service to your KB,

* Microsoh Az Owectory 10

Figure 4.8: The required options for the creation of a new knowledge base, part 1.

ST Name your KB

Populate your KB

(O Enable multi-turn extraction from URLS, pdf or docx files. Learn mare

Rt

Figure 4.9: The required options for the creation of a new knowledge base, part 2.
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Figure 4.10: The required options for the creation of a new knowledge base, part 3.

In above Fig. 4.10, on step 4 we see that there are three ways to create
pairs of questions and answers.

< The first way is to enable extraction from urls, pdf, xIsx, tcv and others.
That option is useful. The knowledge base may be required to be
changed, for that reason a file is useful to keep there the pairs of QnAs
and update as required.

++ The second method is to skip step 4 and get to gnamaker.ai afterwards
and add one by one the question and answer pairs. In Fig. 4.11 we see
how we can insert questions and answers as pairs. We can group
differently formatted questions and pair it with exactly one answer. For
the answer part we can insert options like text, picture hyperlinks and
others.

%+ The third way is to select a combination of the above two ways.

There is also available, on step 4, the option to set a personality upon the
knowledge base we will add. We can select among Professional, Friendly, none
and others. That selection adds a set of predefined answers and questions based
on the personality we have selected. The profit of that is to be able to answer
common questions of general interest that a customer usually may ask.
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Figure 4.11: The knowledge base interface for recording pairs of QnA.

That was the process for the setup of the QnA Maker service in Azure. We
need to record the Cognitive Services Key 1 provided for the QnA Maker
service. This will be used as <azure-gna-service-key1l> when adding the QnA
Maker application to our dispatch application.

More analytic instructions someone can find here [19].

Until now we have shown how to create LUIS applications and knowledge
base. In the next section we connect them and explain how to create a LUIS
application that has embedded in one application the above services.

4.2.3 Dispatch File

In the current section we are going to create one joined-up file that will
include the functionality of the above LUIS applications and knowledge base.
That file will integrate all these together. That is the final LUIS application
which our chatbot is going to use for its operation. Its role is to decide whether
sub LUIS applications or knowledge base best matches the user input.

Until now we did not execute any training and testing steps. The tutorials
we were referred above mention training and testing steps. Of course, that is a
good practice that can inform us about vulnerabilities. However, until now we
did not show something like that for simplicity purposes. We encourage anyone
who wants to develop the chatbot we describe for the hotel business to follow
step by step the complete instructions from the official tutorials.
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Earlier, we presented the capabilities of the Microsoft Bot Framework.
There, we mentioned that someone can use one of his favorite programming
languages. At the current step we need to base upon a copy of the NLP with
dispatch sample, located at GitHub repository [15]. For the current thesis we
selected JavaScirpt as language of our choice.

For our next steps the working directory will be cognitiveModels folder.
There we should have the JSON files that correspond to LUIS applications that
were created at unit 4.1.1.

v OPEN EDITORS
RoomAuvailability.json

v 14.NLP-WITH-DISPATCH 44 PROMPTFORUSERINPUT

bots

QnA models.txt

Figure 4.12: The containers of project folder.

On the command line we execute the following commands:

« npmi-gnpm
« npm i -g botdispatch

« dispatch init -n dispatchfile --luisAuthoringKey
"6f7981b17e7a406b9e88a7871538693" --luisAuthoringRegion
westeurope

« dispatch add -t luis -i "d1219549-a117-42cf-b383-01922f986371" -n
"BookDetails" -v 0.1 -k "6f7981b17e7a406b9e88a78715386f93" --
intentName BookDetails

« dispatch add -t luis -i "b2eObdcf-922d-437c-8e98-2019f03876fb™" -n
"RoomAuvailability” -v 0.1 -k "6f7981b17e7a406b9e88a78715386f93" -
-intentName RoomAuvailability
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. dispatch add -t gna -i "aOb8b7ca-7776-47d7-8fch-a0110b895111" -n
"sample-gna" -k "8b93602be98547d6a8b8f052580d7d30" --intentName
g_sample-gna

« dispatch create

We replace the corresponding parameters with the correct values that

apply in each case. After that we insert the service connection values in .env
file.

MicrosoftAppId=""
MicrosoftAppPassword=""

QnAKnowledgebaseld="<knowledge-base-id>»"
QnAEndpointkKey="<gna-maker-resource-key>"
QnAEndpointHostHame="<your-hostnama»"

LuisAppId=<app-id-for-dispatch-app>
LuisAPIKey=<your-luis-endpoint-key>»
LuisAPTHostHame=<your-dispatch-app-region>»

Figure 4.13: The parameters that .env file can define.

Now, our dispatch application has been created. For more details of how
programmatically we can call it refer here [20].

4.3 Storing and Retrieving Data

In the current section we proceed with the setting of an SQL server and
database. The aim of building the hotel business chatbot is to replace the need
of a human at the reception section. Our chatbot needs to have access to
booking details. That is necessary because we should support the functionality,
a customer to be able to start a dialog with the chatbot to be informed about
room availability.

We selected SQL as database language. On Azure platform someone can
host his database. We decided to follow that way to have all of our data saved
in the same platform with our application and avoid multiple accounts and
settings. Additionally, Azure platform offers plenty of useful tools like
performance overview, metrics and alerts, support and troubleshooting and
others. The SQL services are well designed and quarantine smooth operation.

48



4.3.1 SQL Server and SQL Database

Now we proceed with the creation of a SQL server and a SQL database.
We get in Azure portal and select “Create SQL database”. In Fig. 4.14 we see
the fields that are required to be filled. Parallelly with the creation of the SQL
database we select “Create new”, below the server selection field. We fill up
the server parameters, select “OK” and “Review + create”.

Create SQL Database

Figure 4.14: Filling the fields to create SQL Database and SQL Server.

In Fig 4.15 we see some of the options that are offered from Azure for our
server. We can browse between them. However, at least we should configure
the firewalls option. We need to add a rule with the IPs of the client that the
firewall should consider valid to access the server. That is important because in
other ways our application will not be able to process the stored booking details
of the hotel business.
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Figure 4.15: Edit access for IPs to the service.

4.4 Incorporation of Skills

The chatbot we designed to be able to satisfy the declared goals-
limitations should combine different skills. We went beyond a core bot and
tried to incorporate basics skills to develop a robust chatbot solution. The
following list includes the main skills we adjusted as it was required to support
the desired chatbot behavior.

« Send and receive text message

« Save user and conversation data

« Create your own prompts to gather user input

« Implement sequential conversation flow

« Create a bot using adaptive, component, waterfall, and custom dialogs
« Handle user interruptions in adaptive dialogs

Each one from the above skills works uneventfully. Though, when a
combination of all these skills is tried, the final functionality turns to require an
attentive handling. In the next chapter, where we will talk, among others, about
results and difficulties, we will analyze them by citating specific cases.

4.5 Microsoft Bot Framework Emulator

The steps with the instructions of how to create the dispatch core bot are
following trials to add new code parts and configure the desired functionality.
Really helpful in that process is the Bot Framework Emulator.
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Bot Framework Emulator is a desktop application that serves the need of
bot developers to test and debug bots they developed. Instead of deploying bot
in Azure cloud we can send and receive messages locally. Beyond avoiding the
testing in the cloud we also acquire the ability to inspect the exchange
information in the chat Ul together with logs from the JSON requests and
answers between bot and user.

The following Fig. 4.16 and 4.17 depict how the emulator looks like and
how the debug information is presented. More details can be found here [21].

http://127.08.8.1:4848

POST 281 directline.startConversation

POST 280 conversations.replyToActivity
message Hello and welcome to the QnA Maker Sample bot.
message hi
POST 2808 conversations.replyToActivity
trace QnAMaker Trace
PUS1 Zvd conversations.replyToActivity
message Hello!
POST 288 directline.postActivity

L I B e e e I e B R e I e I e e e

Figure 4.16: Microsoft Bot Framework Emulator environment, example application.

Restart conversation | Save transcript

http://localhost:3978/api/messages INSPECTOR - JSON

1]

Figure 4.17: Microsoft Bot Framework Emulator environment, log information from
example application.
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4.6 Bot Deployment

When we have completed the steps of creating a chatbot it is time to test
it. The Emulator is a great application for that case. We move from building the
chatbot to testing it and back again. That process had been repeated until we
finally embed all the different functionalities, we have planned for our chatbot.
The time we have finished with that we are ready to deploy our chatbot.
However, the deployment is not performed just once. It may be repeated in case
we find differences in the behavior of local and deployed chatbot.

We start by opening the command prompt to the file we have saved our
project. We run the below commands to set our subscription of choice:

« azlogin
« az account set --subscription "<azure-subscription>"

After that, we create a new Azure application registration with the
following command:

« az ad app create --display-name "displayName" --password
"AtLeastSixteenCharacters 0" --available-to-other-tenants

We keep notes for the password and the appld that is returned with JSON.
We will use them later.

Now, it is our turn to create Bot Application Service, by deploying ARM
template (with existing Resource Group) and using New App Service Plan.

We run the below command with values (appld, appSecret) we recorded
earlier.

e az deployment group create --resource-group "<name-of-resource-
group>"  --template-file  "<path-to-template-with-preexisting-
rg.json>"  --parameters  appld="<app-id-from-previous-step>"
appSecret="<password-from-previous-step>" botld="<id or bot-
app-service-name>" newWebAppName="<bot-app-service-
name>" newAppServicePlanName="<name-of-app-service-plan>"
appServicePlanLocation="<region-location-name>" --name "<bot-
app-service-name>"

Having arrive here we are ready to prepare our local project filles by
running:

e az bot prepare-deploy --code-dir "." --lang Javascript

A new file is generated (web.config). That file is necessary to be placed
in the root folder of our project and will work for Azure App Services to get a
successful result.
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For our case, when we are developing a JavaScript chatbot we change
folder so to get where we have app.js or index.js files saved. From that file, and
having included all the dependencies files in our project file we create a single
zip file inside the current project folder. For the last command we are going to
use Kudu engine which is a way to deploy components to Azure website. Kudu
deployment considers by default that it deploys from zip fills and does not need
to follow additional build steps. So, we target to the path and zip file name to
run the last command:

e az webapp deployment source config-zip --resource-group
"<resource-group-name>" --name "<name-of-web-app>" --src
"<project-zip-path>"

That was the chatbot deployment procedure. We are ready to observe our
chatbot behavior on WebChat, by incorporating it on a website or by connecting
it to a channel.
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5 Results and Evaluation

5.1 Overview of the Developed Chatbot

In the previous chapter we described how we can create a chatbot that is
designed to offer customer support for the case of a hotel business. Now, we
will present the actual functionality that we have developed, results of what is
actually capable our chatbot to perform and cases that it cannot handle so
effectively. In order to develop a realistic chatbot, we used information from a
real 5 stars hotel [22], that belongs to a well-recognized luxury hotel group.

Our chatbot 1s responsible for answering customer’s input messages. So,
when a customer triggers, with his message, our chatbot, its role is to get that
input and handle it according to our designed goals. We have created a Bot
Application Service that is responsible to serve our chatbot in Azure cloud. That
service communicates with the LUIS dispatch application we have earlier
created. The LUIS dispatch application service can be accessed through the
values we filled in the .env file, inside our project folder.

As we saw in section 4.2.3 (Dispatch File) the Dispatch Application is a
LUIS application that includes three resources, a knowledge base and three
LUIS Applications (BookDetails, RoomAuvailability, None). The None intent
Is automatically created in every LUIS application. Our chatbot accesses that
dispatch application by a cloud API and that is the first layer where our chatbot
architecture decides which of the three resources to use. A schema of our
chatbot developed architecture is depicted in Fig 5.1. There we can see the next
layer that is defined from a more detailed description.

In the second layer, we see that our Knowledge Base is divided into three
subparts. The first one includes QnAs predefined from the friendly Chitchat
personality that we have selected when we were creating the knowledge base.
The second part includes QnAs from the official FAQ list the hotel hosts in its
official website. The third part, that is included in our knowledge base, consists
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of information that is included in the hotel site and we considered to be possibly
questioned.

<D

Chatbot Application Service

Knowledge Basz Service LUTS Apps

QnA FAQ List QAL Sate informstion (A fendly Chatchat Foomuvalability mtent BookDotails infent Carce| mient

\ J

Figure 5.1: Schema of the final two-layer chatbot architecture.

As regards the LUIS application, that application is consisted of the three
LUIS applications, they have created in section 4.2.1 and later was used to feed
the dispatch file. One application stands for the RoomAuvailability intent. To
that intent are classified utterances like:

e

%

Do you have available rooms?

Room availability

Are there any rooms available?

Which days do you have available rooms?

e

%

7
°

7
°

That intent is used when the customer’s input does not include specific
details about his desire to book a room. For that reason, when the chatbot
classifies the input with RoomAvailability intent it starts a dialog in order to
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extract the details that are required to be able to answer about room availability
at the hotel business.

In that dialog, chatbot is responsible to ask the following 4 questions:

1. What date do you desire to check in?
2. What date do you desire to check out?
3. How many rooms do you want?

4. What room category do you desire?

After getting the response upon each question the chatbot performs the
following checks for each corresponding question.

1. Checks that the input is a valid date, later from the current date.

2. Checks that the input is a valid date, later from the current date and
later from the recorded check in date.

3. Checks that the input is integer number, text or numeric type.

4. Checks that the input is a valid room category according to a
predefined list with official room category names.

In case that the validity result is negative the chatbot prompts the customer
to answer again with a valid input. If the validation is successful then the
chatbot returns a message with the valid customer input. After that message,
the chatbot asks from the customer to confirm his answer in order to record it
and continue with the next question. If the chatbot has collected all the
necessary details then, it is ready to inform the customer about the room
availability that applies.

The second application stands for BookDetails intent. To that intent are
classified utterances like:

« | want three junior suites from 5 May to 9 May.

+ Do you have available any junior suite unter den linden?

« | want one room from 05/07/21.

« Can | book two executive double rooms?

When that intent is selected, entities extraction is supported. The entities
that chatbot can perceive is:

1. Check in date

2. Check out date

3. Quantity of rooms that customer asks for
4. Room category

For each one of the above entities, the chatbot performs the same validity
checks like in the case of RoomAuvailability intent. As we see in the above
utterances the customer is free to skip re-entering some of the entities that the
current LUIS application supports. The chatbot gets and validates the given
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Input entities and runs the same dialog we described earlier in order to match
the remaining entities.

In case that the validity result is negative the chatbot prompts the customer
to answer again with a valid input. If the validation is successful then the
chatbot returns a message with the valid customer input. After that message,
the chatbot asks from the customer to confirm his answer in order to record it
and continue with the next question. If the chatbot has collected all the
necessary details then, it is ready to inform the customer about the room
availability that applies.

Next, we are going to present some representative dialogs of the
functionality that the chatbot is capable of offering.

5.2 Representative Dialogs

We are going to cite some of the common cases we expect to meet after
the publication of our chatbot to a web site for the hotel business. The same
result can be produced with the interaction with Microsoft Bot Emulator.

On Annex A we show the conversation from a feasible dialog between a
customer and the hotel business chatbot.

In the start we have some questions about how the customer can get to the
hotel, how much time is the journey from the airport to the hotel, how much
does a taxi ride costs. After that, the customer is informed about the means of
transport that he can use to arrive at the hotel. Also, he asks if there are available
rooms. That input phrase according to our LUIS application matches with
RoomAVvailability intent, so it starts the predefined dialog that we have defined.

In order for the chatbot to be able to answer, it starts a dialog where it
collects the necessary information. Having the chatbot collected, the details that
are required it offers to the customer an answer regarding room availability. On
Annex A is also available the timeline about the current conversation. There we
can observe whether the LUIS application or the QnA application is used.

On Annex B we observe that another customer wants to be informed about
room availability. Previously, he had accessed photos from the rooms and he
probably made his decision. He directly questions the chatbot if there are
available three executive double rooms, with check in 06/08 and check out
06/09. The chatbot matches that input with BookDetails intent. That intent
classifies all the details, that the customer provided, to the entities that we have
declared. The chatbot asks from the customer to confirm each detail
individually. That time, the chatbot does not ask the customer to provide input
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information but asks to confirm the information that was extracted from the
LUIS application.

That decision was selected because the customer may have provided
wrong information. Such cases we observe commonly in the details about
check inand check out dates. If someone provides 06/08 and 06/09 respectively
for check in and checkout dates, he may refer to the set, 06 August - 06
September or 08 June - 09 June. That is happening because there are supported
different types of date format around the world [23]. In the LUIS application
that we have developed, the customer is free to provide date input in different
ways. He can specify the date in the following ways:
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in five days

in a month

the first Monday of September
the day after tomorrow

1 September

09/01

1 September 2021

From the answer that the chatbot returns to the customer we are informed
that there is not any executive double room available. The customer if still
wants all the rooms to be the same category he can select one of the other
available options. Or he can decide to combine different options from the
available rooms. Of course, the customer is always free to ask for a different
time period if there is availability for the room category, he is interested in.

7
o

7
DX X R X R X

o

With the completion of the room availability dialog the customer provides
another utterance for the BookDetails intent. For the new utterance (new turn)
the chatbot clears its memory (user data) and it starts new dialog to verify each
input information.

That is apparent from the query that is executed and the response that is
returned from the database.

Whenever the customer decides to quit the dialog that option is supported.
With an input that the customer targets to finish the dialog (None intent) the
chatbot obeys and ends the dialog. After that the customer can ask anything he
may want.

On Annex C we see another conversation between chatbot and customer.
We can observe the validation check that chatbot performs. When the customer
provides as input “double room” the chatbot informs him that it did not
understand preference of specific room category. In Annex D we cite other
cases of validation checks that chatbot is able to perform. The validation checks
were analyzed in section 5.1. For some cases where the customer did not
provide the necessary information the chatbot is making some assumptions. For
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example, if the customer neglects to provide the year detail in check in/out date,
the chatbot assumes that is referred to the current year.

5.3 Difficulties upon the Scenarios and Limitations

Now, we will talk about issues that were presented during the chatbot
development and have affected the final application. The aspect of interacting
with a human and more specific with a customer is a complicated issue. The
customer during his conversation can talk about different things and with
different ways. The input that a customer can provide may have a metaphoric
meaning or may be unrelated with the scope of the chatbot. As we understand
that state sets limitations for our chatbot application. Even modern Al chatbots
In some circumstances can present an inability to handle effectively a
conversation.

The chatbot we developed in the current thesis is conditioned. It can
handle effectively and succeed in its scope but there are scenarios that it cannot
react successfully. The limitations that we analyzed in section 3.3 specify the
chatbot’s functionality.

We declared earlier that the chatbot will communicate in English
language. Other languages can be supported from Microsoft Bot Framework.
However, some of its services may be limited and of course require a different
development approach [24].

The developed chatbot can run locally but also in a cloud service. We
presented the steps we can follow to build our chatbot upon an Azure cloud
service that can make it available 24 hours a day, 7 days a week.

Regarding generally the chatbot’s scope, the chatbot application is
specified to be used for a hotel business. For that reason, it cannot support a
general dialog and conversate regarding abstract issues. The developed chatbot
can respond to customers' questions provided that its developer has predicted
that possible question. For example, the more QnA sets are inserted in the
knowledge base the merrier the chatbot would be able to answer effectively a
question.

In our case in order to provide a satisfied interaction we incorporated Al
capabilities. These capabilities are restricted to the dispatch LUIS application
that we have implemented. Totally, we used one knowledge based, consisting
of three parts, 3 LUIS applications for the RoomAuvailability, BookDetails and
None intent. These are based upon 9971, 5, 16 and 6 training utterances,
respectively.
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Of course, during the chatbot building process we observed cases where
it did not respond the way we desired. We proceeded to adjust its architecture.
Such a common case is the wrong classification of the QnA set. We can fix that
issue from the gnamaker.ai portal, Fig 5.2. Either by editing the example
guestion, either by providing more similar examples or by correcting the result
from the test section. After that intervention we can publish our knowledge base
and start using the new version.

PUBLISH SETTINGS Save and train

Published KB ? (ORI UL Inspect

Question Answer

Choose the most appropriate answer:

Yes, you can use frain to arrive at the hotel.
Add alternative phrasing
Confidence score
95

To armive at our hotel, you can take bus 100/ bus
Tegel Airport and disembark at Brandenburger Tor
station.

You can arrive at the hotel if you disembark at
Brandenburger Tor, station, with US5.

How can i arrive to your hotel?
You

Yes, you can use train to arrive at the
hotel.

sample-gna (Published) at 7:57 PM

Figure 5.2: QnA Maker service, test section.

An analog solution is supported for the case where we have wrong
classification of an utterance. We can also edit the example utterances, provide
more example utterances or we can correct the wrong application’s behavior.
In Fig. 5.3 we see an example of how we can inspect for a new utterance and
adjust the intent that is appropriate to handle that utterance.

There is also the option to adjust the chatbot application from the source
code. In some circumstances, we can invest only to source code to achieve the
desired functionality. Such a characteristic case is the managing state. In our
chatbot we need to remember certain things through the conversation. That can
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be achieved by a meaningful handling of storage layer, state management and
state property accessors. These three layers are responsible to support more
sophisticated conversations. The degree of skillfulness that a chatbot can offer
Is closely related with the way we utilize these layers. However, the more
functionality we desire the more complicated it tends to be the chatbot. A
considerable number of bot’s life cycle turns is required in order we end with a
version that can support the most of our goals.

Test Version: Dispatch Published (Staging) X
Start ove B [ Compare with published  Additional Settings Show formatted view

| Type a test utterance ‘ et

do you have one room?

q_sample-gna (0.367)

": "do you have one room?",
"prediction™: {
"topIn "q_sample-gna”,

do you have one room?

"intents": {

. "q_sample-gna”™: {
Top-scoring intent “score”: 8.8665516

q_sample-gna (0.867) Assign to a new intent 1
“BookDetails™: {

"score™: 8.87588661
1

— 1
ML entities Ll Debug required features @ "RoomAvailability": {
. "score": ©.0006874446
No predictions L
“None": {
“score”: 6.800020263193

H

Composite entities

No predictions entities”: {}

Other entities

No predictions

Top-matched patterns
No matched patterns

Sentiment

Enable sentiment analysis to get sentiment score

Figure 5.3: LUIS application, test section.

All the above are capable of providing us a consideration of the different
things that we have to think about during our chatbot development. In any case,
the more we test our bot the merrier it gets closely to our target. The final
chatbot will be a product of the adjustments and the assumptions we have made
during its life cycle.

5.4 Evaluation Process

One of the most important parts in the process of creating a new product
or service is the evaluation schema. We do not design products for ourselves,
but we create them in order to serve our customer’s needs. Before we deliver
our final product, it is common to evaluate it in order to avoid usability issues.
Depending on the product’s context, evaluation methods can be applied
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multiple times. For the current work we will explain the evaluation schema that
it can be followed to conceive usability problems. There are different
approaches regarding the evaluation process. The variants consist upon the type
of evaluators (experts — non experts), the time of the evaluation test (early
stages, final product), the number of repetitions (once, multiple times). Even
when we have finished with the evaluation process it remains the stage of
analyzing the feedback and implementing propriate corrections.

Beyond we are going to describe the evaluation schema that we suggest
to be followed for the current work. The evaluation process and the adoption of
improvements that will handle issues and findings is a time-consuming stage
that needs to be performed with attention. We covered the sections of chatbot
design and development and now we will briefly deal with the evaluation
process. We are not going to follow the whole evaluation schema however; we
encourage any person who targets to implement a professional application and
targets to offer it in the software industry to consider our suggestions.

5.4.1 Proposed Evaluation Schema

Proposed Method for Evaluation

The framework that we support to be followed is the Heuristic Evaluation
of J. Nielsen [25]. It is an approach that matches the needs of software
interfaces. It meets great acceptability and it has been analyzed from a lot of
others researchers” work. The advantages of that approach have been
mentioned from the own creator of that method but also from others researchers
[26].

The key parts of that method are the following:

<+ Evaluators Selection

<+ Definition of Evaluators Tasks
+ How Evaluators Reports

» Data Analysis

*,

Evaluators Selection

The person or team that is responsible to care about the whole project of
the chatbot needs to take care of the overall Evaluation Schema that will be
followed. Regarding the evaluators they should be people that are
representative participants for the execution of the usability testing. The
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candidates are needed to be potential visitors of the hotel. Accordingly with the
characteristics and the proportion of the actual visitors from the past it can be
specified who candidate evaluators are appropriate to take part in the survey.
The goal is only prospective customers to evaluate the chatbot application.
Evaluators that have experience with the booking process and are familiar with
web technologies. It is supposed that we intend to satisfy that kind of customers
and not the expert ones in User Interaction (Ul)/ User Experience (UX). These
experts may be involved as a final refinement evaluation schema.

After analyzing the characteristics (age, education, experience with
specific message platforms etc.) and having selected the propriate one
evaluators that satisfies them we proceed with the definition of the number of
people that should be involved. In Human Computer Interaction (HCI) there
has not been determined the exact number of participants that is required to
perform a successful usability testing. According to J. Nielsen and T. Landauer
[27] for small project 7 persons seem to be optimal while for a medium to large
project 15 persons are considered to be optimal. However, the majority of
researchers agree with the statement that with a participants’ number greater
than 10 persons up to 80% of usability problems will be effectively tracked.

In each case the target is to find the majority of problems. The evaluation
process is dynamic. According to our targets and the evaluation results we can
perform adjustments and repeat some steps. Also, the number of evaluators is
closely related with the available budget for the usability testing. For the reason
that the usability testing requires from the participants time, it is common to
reward the participants with money compensation. That is a parameter that
should be considered in the evaluators’ recruitment process.

Definition of Evaluators Tasks

The team that is responsible to organize the evaluation process should
clarify the tasks that evaluators are needed to complete. The evaluators are
considered to be personas that are engaged in concrete scenarios. These
scenarios have been chosen as cases that would examine effectively our
application efficiency and would offer great perception of usability and
functionality issues. The scenarios and the documentation of the engagement
process is really important. A well-defined process will reduce misconceptions
and will offer focus on crucial key points that we try to detect.
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How Evaluators Reports

Having provided all necessary directions to our participants we proceed to
the way that our participants will be engaged. Each participant, individually
and independently, is going to fill a questionnaire based on J. Nielsen work
[25], Table 5.1. Based on that questionnaire an individual report is being
composed and includes all the findings that argue for the violation of a
heuristic.

For each violation that has been reported the evaluator assigns a severity
score number, Table 5.3, to each finding and at the same time he proposes a
solution for the issue.

Having completed the filling of the report, the evaluators are invited to
discuss together the findings and provide a final report that gathers and sorts
the insights of that evaluation process. The final report usually consists of a
table that sums the findings along with the corresponding severity, a table like
the Table 5.2 may be used, graphical representations of the same data, and a
section with proposed solutions for each finding. Additionally, screenshots or
video are commonly included for supporting the findings.

Data Analysis

Having completed the stage of collecting the evaluators data we proceed
with the analysis of that information. At that stage we try to make good use of
the criticism about our application and follow adjustments that will improve
potential weaknesses. However, at that final step we should decide which
findings can help us to reconsider our chatbot implementation and which are
not closely related with our goals and the requirements that we have defined in
the early steps of the bot’s life cycle.

5.5 Questionnaire Template

In that section we are going to define the questionnaire that we propose to
be used for the evaluation process. As we mentioned earlier, we follow the
Heuristic Evaluation Framework that J. Nielsen [25], first analyzed and today
that framework still is actively supported by Nielsen Norman Group [28]. We
proceed to an adoption of the questionnaire to better fit our special application’s
needs.
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Table 5.1: Adapted questionnaire of Jakob Nielsen’s 10 general principles for

interaction design evaluation.

Heuristic Description
No.

1 Visibility of | The design should always keep users informed about what is going
system on, through appropriate feedback within a reasonable amount of time.
status Present feedback to the user as quickly as possible (ideally,

immediately). Build trust through open and continuous
communication.

2 Match The design should speak the users' language. Use words, phrases, and
between concepts familiar to the user, rather than internal jargon. Follow real-
system and | world conventions, making information appear in a natural and
the real | logical order.
world

3 User control | Show a clear way to exit the current interaction, like a Cancel button.
and
freedom

4 Consistency | Users should not have to wonder whether different words, situations,
and or actions mean the same thing. Follow platform and industry
standards conventions. Follow established industry conventions (external

consistency). Follow up messages to reduce ambiguity.

5 Error Good error messages are important, but the best designs carefully
prevention | prevent problems from occurring in the first place. Either eliminate

error-prone conditions, or check for them and present users with a
confirmation option before they commit to the action. Provide
guidance and constraints.

7 Flexibility Shortcuts — hidden from novice users — may speed up the
and interaction for the expert user such that the design can cater to both
efficiency of | inexperienced and experienced users. Allow users to tailor frequent
use actions. Allow for customization, so users can make selections about

how they want the product to work. Provide accelerators like
keyboard shortcuts and touch gestures.

9 Help users | Error messages should be expressed in plain language (no error
recognize, codes), precisely indicate the problem, and constructively suggest a

diagnose,
and recover
from errors

solution. Offer users a solution, like a shortcut that can solve the error
immediately. Ability to understand misspelling words.
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Table 5.2: Table for illustration of evaluation results.

Heuristic Nuror}ber Problem Severity Score Average
1 Problems 2 3 4 severity

1

2

3

4

5

7

9

Total

The following 0 to 4 rating scale can be used to rate the severity of
usability problems:

Table 5.3: Definition of severity score scale.

Severity

Meaning
score

1 | don't agree that this is a usability problem at all

Cosmetic problem only: need not be fixed unless extra time is available on
project

Minor usability problem: fixing this should be given low priority

Major usability problem: important to fix, so should be given high priority

Usability catastrophe: imperative to fix this before product can be released

Each participant to the evaluation of our application, firstly, needs to
complete the questionnaire and secondly together with the others participants
is called to provide a final report that sums up the observations and findings of
each participant individually. The raw data are these which will give us a better
understanding of our application’s weaknesses. It is a useful, designer and
evaluator to have separate roles in order a clear and impartial prospect to be
achieved. That stage of evaluation will feed back the bot’s life cycle and that
procedure can be repeated as many times as we believe that is necessary to
reach the desired level of functionality. However, in each case we should not
neglect that we are designing an application that aims to satisfy the
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requirements and the goals that we have set, and not an application that handles
every situation that a potential user may imagine. In the next final section, we
sum up the current thesis work and end up with some recommendations for

future improvements.
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6 Conclusion

6.1 Summary

The current thesis was an assignment about using chatbot in the interaction
of a platform user. We tried to develop a chatbot that would be able to answer
user questions instead of requiring the user to browse a site and fill fields. We
noticed that nowadays Al has achieved great success in the fields of NLU.
There are approaches and frameworks that are evaluated as capable to support
realistic conversations.

In our case, the choice we ended up to use was Microsoft Bot Framework.
We went beyond the core bot that it is commonly used and we designed/
developed CI that is capable of helping a customer that asks details about the
hotel or hotel’s room availability. We implemented a dispatch LUIS application
that consisted of a knowledge base and a LUIS application, responsible to
handle RoomAvailability and BookDetails intents. In order for our chatbot to
have access at the room management system we connected it with a SQL
database. When a customer asks for room availability the chatbot can execute
SQL queries and can get a real time overview of the availability state.

During the thesis we learned about CI terminology and NLU context. With
the use of Microsoft Bot Framework, we understand the architecture that a bot
usually follows and in which layers it uses each supportive service.
Additionally, we tried to put ourselves in customers' seats in order to understand
what they may want to ask the chatbot for but also by which way. In that step
it was necessary to specify which circumstances (definition of limitations) the
chatbot will be able to handle.

Our thesis is an attempt to support the customer service in the case of a
hotel business. We set goals and limitations because the development of a
chatbot that can behave like a human was out of our scope. For that reason, we
were testing/ evaluating our chatbot in every step of its life cycle and we have
to proceed to crucial adjustments when we were considering it to be necessary.
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6.2 Future Work

As Al extends its potentiality and its application fields further steps can
be made in the current thesis. Our work was the beginning and below we notice
supplement issues that can be further investigated.

Multi-language Support

Since, we developed a chatbot that is going to be used for a hotel business
the aim to support languages from different countries seems in order. That
extension is going to expand the number of customers that will be able to
conversate with the chatbot.

More Flexibility

Flexibility is a common target for each software product. That of course
applies also for the case of chatbot. For example, the customer can ask for room
availability and the chatbot can reply that there is no availability in the specific
time period for its selected room category. It would be useful in that case the
chatbot to go beyond providing alternatives of different room categories, the
same time period, and to provide the user information of when the room
category he desires is again available.

More flexibility is going to improve chatbot functionality and offer it a
more elegant behavior. Of course, that would be feasible after engaging the
managing state of Microsoft Bot Framework. New services would be necessary
to be developed leading in turn to new storage requirements.

Evaluation

Every CI needs to be evaluated. Some times when the product is targeted
to be used from customers a more sophisticated framework is required. The
more heterogeneous the final users are the merrier complicated is for the
developer to predict their expectations. For that reason, an evaluation
framework could provide useful insights for the implemented interactivity.
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Extension to Support Voice Conversations

Chatbots have a longer history compared to voicebots. However,
nowadays there is an increasing interest in the attempt to engage voice for
interaction with Al software. That is a really demanding task but some already
implemented attempts have proved that is feasible and really promising for
increasing the modalities that Al can support. That issue was intentionally left
last as it includes high potentiality and it seems to be the future of sophisticated
ClI.
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Annexes
Annex A

Hi £Y. welcome to Adlon Hotel! | am Jane. Your friendly bot agent t&.
Ask for a guestion about our hotel or for room awvailability.

9 minutes ago

9 minutes ago

Hi!

9 minutes ago

| want to ask some things about the hotel.

9 minutes ago

Please, you can ask me different things about our hotel or for rocom availability.

9 minutes ago

Can you inform me if | can wvisit your country?

9 minutes ago

In order to be officially informed about Cowvid-19 traveling regulations direct to
official Federal announcements.

2 minutes ago

How much time do | need to amive to your hotel from the airport?

9 minutes ago
Restart conversation from here

The journey time from Tegel and Schonefeld Airport is accordingly around 20
and 40 minutes.

2 minutes ago

How much does a tax from the airport cost?

9 minutes ago

A taxi from Tegel Airport (TXL) costs around EUR 25. A taxi from Schonefeld
Aidrport (SXF) costs around EUR 50.

9 minutes ago
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Can you give me the map coordinates?

10 minutes ago

The GPS Coordinates are: 52.51603 M 13.38038 E.

10 minutes ago

How can | get to the hotel with public transport?

10 minutes ago

With U-Bahn take US55, station Brandenburger Tor. With 5-Bahn take 51/52/525,
station Brandenburger Tor. With bus take bus 100/ bus Tegel Airport, station
Brandenburger Tor. You can also arrive with train. We can also pick you up with
our limousine service.

10 minutes ago

Great, thanks.

10 mimutes ago

You're very welcome.

10 minutes ago

Do you have available rooms?

10 minutss ago

Let's get started. What date do you desire check in?

10 minutes ago

10 minutss ago

| hawve your check in date as June 19, 2021.

Do you agree?

10 minutes ago

yes

10 minutes ago
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What date do you desire check out?

11 minutes ago

I have your check out date as June 25, 2021.

Do you agree?

11 minutes ago

Give again when is your check-out date?

11 minutes ago

25 June

I have your check out date as July 1, 2021.

Do you agree?

12 miinw

s ago

How many rooms do you want?

12 miinw

s ago

I have your number of rooms: 1.

Do you agree?

11 minutes ago
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What room category do you desire?

2 minutes ago

2 minutes ago

I understand that you do not have a preference.

Is that right?

2 minutes ago

43

2 minutss ago

Give me again which room category do you desire?

2 minutes ago

executive double room

12 minutss ago

| have your room category as Executive Double Room.

Do you agree?

2 minutes ago

2 minutes ago

Great, we have 1 Executive Double Room. &)
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Connecting to bot on http://localhost:3978/api/messages
Emulator listening on http://[::]:49424

ngrok not configured (only needed when connecting to remotely hosted

Connecting to bots hosted remotely
Edit ngrok settings
-» conversationUpdate

<- message Hi ), welcome to Adlon Hotel! I am Jane. Your fri...
POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinef/conversations/<conversationId:/activities
-» message Hello.

<- trace Luis Trace

POST 28@ conversations/<conversationId»/activities/<activityId>
<- trace QnAMaker Trace

POST 288 conversations/<conversationId:/activities/<activityId:»
<- message Hil

POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinef/conversations/<conversationId:/activities
-» message I want to ask some things about the hotel.

<- trace Luis Trace

POST 28@ conversations/<conversationId»/activities/<activityId>
<- trace QnAMaker Trace

POST 288 conversations/<conversationId:/activities/<activityId:»
<- message Please, you can ask me different things about our ...
POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinef/conversations/<conversationId:/activities
-» message Can you inform me if I can wisit your country?

<- trace Luis Trace

POST 28@ conversations/<conversationId»/activities/<activityId>
<- trace QnAMaker Trace

POST 288 conversations/<conversationId:/activities/<activityId:»
<- message In order to be officially informed about Cowid-19 ...
POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinef/conversations/<conversationId:/activities
-» message How much time do I need to arrive to your hotel fr...
<- trace Luis Trace

POST 28@ conversations/<conversationId»/activities/<activityId>
<- trace QnAMaker Trace

POST 288 conversations/<conversationId:/activities/<activityId:»
<- message The journey time from Tegel and Schonefeld Airport...
POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinef/conversations/<conversationId:/activities
-» message How much does a taxi from the airport cost?

<- trace Luis Trace

POST 28@ conversations/<conversationId»/activities/<activityId>
<- trace QnAMaker Trace
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POST 288 conversations/<conversationId:/factivities/<activityId:>
<- message A taxi from Tegel Airport (TXL) costs arcund EUR 2...
POST 28@ conversations/<conversationld:/activities/<activityId:
POST 288 directline/conversations/<conversationId:/activities
-»> message Can you give me the map coordinates?

<- trace Luis Trace

POST 28@ conversations/<conversationld:/activities/<activityId:
<- trace QnAMaker Trace

POST 288 conversations/<conversationId:/activities/<activityId:>
<- message The GPS Coordinates are: 52.51683 N 13.38038 E.

POST 288 conversations/<conversationId:/factivities/<activityId:>
POST 288 directline/conversations/<conversationId:/activities
-» message How can I get to the hotel with public transport?

<- trace Luis Trace

POST 288 conversations/<conversationId:/factivities/<activityId:>
<- trace QniMaker Trace

POST 288 conversations/<conversationId:/factivities/<activityId>
<- message With U-Bahn take USS5, station Brandenburger Tor. W...
POST 288 conversations/<conversationId:/factivities/<activityId:>
POST 288 directline/conversations/<conversationId:/activities
-» message Great, thanks.

<- trace Luis Trace

POST 288 conversations/<conversationId:r/factivities/<activityIds>
<- trace QniMaker Trace

POST 288 conversations/<conversationId:/activities/<activityId>
<- message You're wvery welcome.

POST 288 conversations/<conversationId:»/factivities/<activityIds>
POST 2080 directlinefconversations/<conversationId>/activities
-» message Do you have available rooms?

<- trace Luis Trace

POST 288 conversations/<conversationIdr/activities/<activityIds>
<- message Let's get started. What date do you desire check i...
POST 288 conversations/<conversationId:/factivities/<activityId>
POST 288 directlinef/conversations/<conversationId>/activities
-» message 19 June

<- message I have your check in date as June 19, 2821.

POST 288 conversations/<conversationId:/factivities/<activityId>
<- message Do you agree?

POST 288 conversations/<conversationId:/factivities/<activityId:>
POST 2080 directlinefconversations/<conversationId>/activities
-» message yes

<- message What date do you desire check out?

POST 288 conversations/<conversationId:/factivities/<activityId:>
POST 2080 directlinefconversations/<conversationId>/activities
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-» MESS3gE Yes

<- message What date do you desire check out?

POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinefconversations/<conversationId:/activities
-» message 25 June

<- message I have your check out date as June 25, 2821.

POST 288 conversations/<conversationId:r/activities/<activityId:
<- message Do you agree?

POST 288 conversations/<conversationIdr/activities/<activityId:
POST 288 directlinefconversations/<conversationId:factivities
-> MEssage nope

<- message Give again when is your check-out date?

POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinef/conversations/<conversationId:/activities
-» message July 1st

<- message I have your check out date as July 1, 2821.

POST 288 conversations/<conversationIdr/activities/<activityId:
<- message Do you agree?

POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinefconversations/<conversationId:/activities
-» message of course

<- message How many rooms do you want?

POST 288 conversations/<conversationId:r/activities/<activityId:
POST 288 directlinefconversations/<conversationId:factivities
-» message 1

<- message I have your number of rooms: 1.

POST 288 conversations/<conversationId:/activities/<activityId:>
<- message Do you agree?

POST 288 conversations/<conversationId:/activities/<activityId:>
POST 288 directlinef/conversations/<conversationId:/activities
-» mMEessage yes

<- message What room category do you desire?

POST 288 conversations/<conversationIdr/activities/<activityId:
POST 288 directlinefconversations/<conversationId:factivities
-» message double room

<- message I understand that you do not have a preference.

POST 288 conversations/<conversationId:/activities/<activityId:>
<- message Is that right?

POST 288 conversations/<conversationId:r/activities/<activityId:
POST 288 directlinefconversations/<conversationId:factivities
-» MESS3ZE NO

<- message Give me again which room category do you desire?
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[11:53:21] POST 28@ conversations/<conversationId:/activities/<activityId>

[11:52:21] POST 28@ directline/conversations/<conversationId:>factivities

[11:53:33] -» message executive double room

[11:53:38] <- message I have your room category as Executive Double Room...

[11:53:33] POST 288 conversations/<conversationId:/activities/<activityId>

[11:53:3%] <- message Do you agree?

[11:53:39] POST 208 conversations/<conversationId:/activities/<activityId>

[11:53:39] POST 28@ directline/conversations/<conversationId:>/factivities

[11:53:48] -» message agree

[11:53:48] <- message Great, we have 1 Executive Double Room. (&)

[11:53:48] POST 2088 conversations/<conversationId:/activities/<activityId:

[11:53:48] <- message Completed, ask something else.

[11:53:48] POST 288 conversations/<conversationId:/activities/<activityId>

[11:53:48] POST 208 directline/conversations/<conversationId>/activities
Annex B

Hi Y, welcome to Adlon Hotel! | am Jane. Your friendly bot agent @.
Ask for a gquestion about our hotel or for room availability.

6 minutes ago

Which are the national legislation directions?

5 minutes ago

The federal government is currently not reguiring that visitors be quarantined
upon arrival. Search for the new regulations before start your trip.

E minutes ago

Do you allow pets in the hotel?

5 minutes ago

Dogs are allowed in the hotel and are welcome to bring along. If you own a
different pet, please contact us on +49(0)3022610 or via e-mail.
hotel.adlon@kempinski.com.

E minutes ago
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Can you inform me about room choices?

5 minutes ago

There are offered 3 types of rooms: Deluxe Room, Superior Deluxe Room and
Executive Room.

& minutes ago

Can | see photos from rooms?

5 minutes ago

Have a look here for rcoms photos.

E minutes ago

GHECKIN i | crecxour
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can i book three executive double room from 06/08 to 06097

& minutes ago

I have your check in date as June 8, 2021.

Do you agree?

& minutes ago

& minutes ago

Give again when is your check-in date ?

& minutes ago

August &

5 minutes ago

I have your check in date as August 6, 2021.

Do you agree?

& minutes ago

yes

5 minutes ago

| have your check out date as June 9, 2021.
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Cvo you agree?

6 minutes ago

8 minutes ago

Give again when is your check-out date?

6 minutes ago

September 6

6 minutes ago

I have your check out date as September 6, 2021.

Do you agree?

& minutes ago

yeap

5 minutss ago

I have that you want three rooms. Do you agree?

& minutes ago

of course

8 minutss ago

I have that you want executive double room. Do you agree?

& minutes ago
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yes

& minutes ago

We do not have any executive double room. &

If you want all the rooms to be exact the same, you can select among Deluxe
Single Room, Deluxe Double Room, Superior Deluxe Double Room, Junior Suite,
Adlon Executive Suite, Junior Suite Unter den Linden.

Completed, ask something else.

6 minutes ago

Can i book two Deluxe Single rooms chedk im 10 Auwgust and check out 15

August 7

¥ minutes ago

I have your check in date as August 10, 2021.

Do you agree?

7 minutes ago

yes

& minutes ago

I have your check out date as August 15, 2021.

Do you agree?

& minutes sgo

yes

& minutes ago
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I have that you want two rooms. Do you agree?

I have that you want deluxe single rooms. Do you agree?

Cancelling ...

do you have email?

You can Email us on: hotel.adlon@kempinski.com.

Just mow

bots/custonPromptBot
bots/custonPromptBot
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Annex C

Hi £, welcome to Adlon Hotel! | am Jane. Your friendly bat agent $&.
Ask for a guestion about our hotel or for room availability.

18 minutes ago

15 minutes ago

Hil

15 minutes ago

| want to ask some things about the hotel.

15 minutes ago

Please, you can ask me different things about our hotel or for room availability.

15 minutes ago

Can you inform me if | can visit your country?

16 minutes ago

In order to be officially informed about Covid-19 traveling regulations direct to
official Federal announcements.

18 minutes ago

How much time do | need to amve to your hotel from the airport?

16 minutes ago

The journey time from Tegel and Schonefeld Airport is accordingly around 20
and 40 minutes.

18 minutes ago

How much does a taxa from the airport cost?

16 minutes ago

A taxi from Tegel Airport (TXL) costs around EUR 25. A taxi from Schonefeld
Airport (SXF) costs around EUR 50.

18 minutes ago
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How can | get to the hotel with public transport?

16 minutes ago

with U-Bahn take US55, station Brandenburger Tor. With S-Bahn take S1,/52/525,
station Brandenburger Tor. With bus take bus 100/ bus Tegel Airport, station
Brandenburger Tor. You can also arrive with train. We can also pick you up with
our limousine service.

16 minutes ago

16 minutes ago

You're very welcome.

16 minutes ago

Do you have available rooms?

16 minutes ago

Let's get started. What date do you desire check in?

168 minutses ago

168 minutes ago

I have your check in date as July 7, 2021.

Do you agree?

168 minutses ago

yes

16 minutes ago

What date do you desire check out?

16 minutes ago
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I have your check out date as December 7, 2021.

Do you agree?

Give again when is your check-out date?

| have your check out date as July 12, 2021.

18 minutes ago

O you agree?

How many rooms do you want?

I have your number of rooms: 1.

Do you agree

16 minutes ago

o

minutes ago
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What room category do you desire?

16 minutes ago

I understand that you do not have a preference.

Is that nght?

16 minutes ago

168 minutes ago

double room

16 minutes ago

16 minutes ago

Give me again which room category do you desire?

16 minutes ago

I have your rcom category as Executive Double Room.

Do you agree?

16 minutes ago

Great, we have 1 Executive Double Room. &)

executive double room

16 minutes ago

yes

16 minutes ago
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Annex D

Hi £, welcome to Adlon Hotel! | am Jane. Your friendly bot agent &.
Ask for a guestion about our hotel or for rcom availability.

3 minutes ago

i want to be informed about room availability

2 mimutes ago

Let's get started. What date do you desire check in?

2 minutes ago

1 February 2021

2 mimutes ago

Please, give a valid check in date.

2 minutes ago

2 mimutes ago

I have your check in date as June 15, 2021.

Do you agree?

2 minutes ago

yes

2 mimutss ago

What date do you desire check out?

2 minutes ago

2 mimutes ago
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| have your check out date as June 12, 2021. Check out is earlier than check in

(June 15, 2021).

Give new check out date?

| hawve your check out date as June 21, 2021.

Do you agree

3 minutes ago

3 minutes ago
How many rooms do you want?
> MINUtes ago
2.5
3 minutes ago
| have your number of rooms: 2.
Do you agree?
2 minutes ago
yes

2 minutes ago
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What room category do you desire?

3 minutes ago

a spacious room please

3 minutes ago

| understand that you do not have a preference.

Is that right?

3 minutes ago

3 minutes ago

If you want all the rooms to be exact the same, you can select among Executive
Double Room, Deluxe Single Room, Deluxe Double Room, Superior Deluxe
Double Room, Junior Suite, Adlon Executive Suite, Junior Suite Unter den
Linden.
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