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Abstract

Nowadays, most of Thai programmers only search for answers when they
face some programming bugs or errors. However, it is unlikely for them to
create or answer issues. This is due to the language barriers, which most
of Thai programmers do not feel comfortable to discuss or explain issue
in English. Therefore, this project aims to build Thai community where
Thai programmers come in and share knowledge to each other. A part from
create question and answer, this project also provides some great features
as following. It allows user to reply on answer, bookmark questions or keep
up-to-date on that questions, vote for question or answer to support his
knowledge, Thai and English search, pick best answer for certain question.
In addition, this website is be able to list most likely questions that user
would interest and encourage user to visit. Furthermore, this website can
evaluate top three strongest topic of user which show on each user profile
page. Next, notification is also provided in this website, user will be notified
for updated information every time someone vote on his question or answer,
answer his question, reply his answer, and select his answer as best answer.
Morcover, this web application is compatible with any screen size of display.
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Chapter 1

Introduction

1.1 Motivation

Today, anyone who owns a computer can try to create his own programs
with only a small knowledge of coding. However, no matter how easy it gets,
errors and bugs always occur. Sometimes he may not be able to resolve the
issue on his own. Also, the programmers may simply not know how to solve
a problem or achieve a desired task.

Fortunately, with the Internet, it is easier to solve such problems. There are
many popular websites on the Internet that allow users to post questions,
write answers to the questions, and reply those answers. However, these
websites use English as a main language for discussions. Therefore, Bugcoli
aims to help Thai programmers both at amateur or professional level to
be able to discussions problems encountered during programming in Thai.
Bugcoli will eliminate language barriers and help programmers to expand
their discussion topics vast and various.

On Internet networks, there are no proper discussion communities for Thai
programmers yet. They have to rely on international community websites
and struggle with fluent English. Therefore, Bugcoli is a website dedicated for
Thai programmers. A Thai community for discussing programming issues.
People with Thai language skills can participate in help each other to make
programming ecasier in Thai language.

1



2 CHAPTER 1. INTRODUCTION

1.2 Objectives

Bugcoli aims to become a website which allows its member to ask questions
and reply answers regarding programming issues in Thai language. When
interesting quesions are present, members can vote by giving scores to sup-
port and agree that the discussion is useful to others. Our website aims to
connect Thai programmers together to help each other and improve their
community.

1.3 Scope of Work

The procedure of implementing and developing Bugcoli can be categorized
into three phases:

1. Study Phase: Study similar operating websites, which is an interna-
tional community and is using English language to define a border of
discussion topics for Bugcoli. Then, study many various website devel-
opment tools, to pick the best tool which suits the demands of Bugcoli’s
funcitonality.

2. Design Phase: Establish a plan of the project development and design
website content specifications such as database diagram and webpage
mockup.

3. Implementation Phase: Develop the website using all results from the
first two phase.

1.4 Contributions

Bugcoli will feature its own unique search engine. Users will be able to
search for questions in Thai. Despite the fact that there exists many cross-
language search engines, Bugcoli’s will be an accurate Thai search engine. It
will focus mainly searching only in Thai language.

We will build a community where Thai programmers can gather and dis-
cuss or exchange programming issues.



Chapter 2

Literature Review

This chapter reviews various web blogs with different reputations. Lol
existing related works in detail which explain about features are explained.
Section Section 2.2 describes webblog fundamental features. In section 2.3 is
a comparison table of features between Bugcoli and other existing web blogs.

2.1 Related works:

2.1.1 what is webblog?

Webblog is a kind of website that allow user to write user story, knowledge,
or to ask something from other user. The point of WebBlog can be a memory
for user himself, or sharing to other users.

2.1.2 what is blog?

Blog is one of user-created-topics in Webblog. Mostly, it contain title of topic,
content of topic, and user information of whom create. Nowadays people use
Blog as a tool to publicize news, inform customer. For example, one of the
reasons why Webblog created in e-commerce Webblog is that e-commerce
has a high competitive rate. Therefore, in order to convince customer, Blog
is made to explain about product and build trust by the comment of people
who has bought the product. These are popular Webblogs showing below.

3



4 CHAPTER 2. LITERATURE REVIEW

Stack Overflow Website

Stack Overflow is a programmer community, where people ask about pro-
gramming problem, share knowledge and help each other fixxing bugs in only
English language.

e For the Server-Side, it uses Microsoft ASP.NET, which is an open-
source server-side web application framework written in C#.

e For the Client-Side, it uses jQuery, which is a JavaScript framework.
Its purpose is to simplify the JavaScript on its website. Lastly, Stack
Overflow uses SQL Server 2008 as its information storage [2]

From figure 2.1, it is a StackOverflow home page. A question in the
homepage of StackOverflow shows its title, the amount of votes, answers and
views and tags that are related

Ny
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Figure 2.1: StackOverflow home page
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From figure 2.2, Creating a blog in StackOverflow require title, description
and tags.

= stackoverflow  ussmsen | 1aca | omn | wacoes | ursemomres | o cueeion |
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Figure 2.2: StackOverflow Creating Blogs page

From figure 2.3, it is a StackOverflow blog page. User can give feed back
for a blog by upvoting or devoting at the top left of the page. The number
in ther middle show the total of blog vote.

[ Psmeen s o oo e I

ors | 7ags | res | Bacgm | L

Y
= stackoverflow

iooking for alternative solution than IPFW for slowing down an internet connection
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sudo ipfw delete 1
Thanks.
12 0t 843 asked Oct 11 a1 1175
vz Rl
3734 " i
This guestion has an open bounty worth ﬂ reputation from igal ending in 57 minutes.
The curment answerfs) am out-of-date and LQune revision gven recent changes.
4 Answers

Figure 2.3: StackOverflow blog detail
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From figure 2.3, The correct signal at the top left of the page is meaning
that the comment is selected as the best answer for the figure question
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2.1. RELATED WORKS: 7

. tyou'relooking to slow down your network connection because you're doing testing/profiling
work, one option is o get a specific device that can create network latency/noise.

For example Apposite Tech's mini2 WAN emulator allows you to change va'ues for bandwidth and
v packet lcss. You can roll your own device too using scmething like: http.//wanem.sourceforge.net/
. It just depends on your needs, time and budget.

answored 12 hours aga

ke Chang

Your Answer

B / & 66 {) [

Links Images Styling/Headers  Lists Biockquotes Code HTML advanced help »
Post Your Answer
Not the answer you're looking for? Browse other questions tagged s  osx  network-c

ptw O ask your own question.

Figure 2.5: StackOverflow comments

Pantip Website

Pantip is currently one of the most popular online webblog for Thai com-
munity network. The website provides a space for Thai people to ask ques-
tions, share ideas, and discuss with others in various topics. For the tech-
nologies being used, PHP is used as Server-side. For database, Pantip.com
used to operate wih MySQL database. Recently, they have changed it to
MongoDB instead [9, 4].
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Vuleeluieta
En
R

war #2ldhoerathely

Figure 2.6: Pantip Home Page

From figure 2.7, creating a blog in Pantip needs title, description and at
most five tags from categories

Pantip (36) uamtey o Sy

L e amanm r  Pasto com sied sfedicsida it tnrnamnat?

2 demaivilAcrrgnatut o (S whe) i bt

Figure 2.7: Pantip Creating Blogs page
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From figure 2.8, it is Pantip blogs page. Tags, votes and emotions are
considerated in a post.

L T u‘sn LAd

Update fudumtidaTs TPL wmisfinuasing

Figure 2.8: Pantip blogs detail page

From figure 2.9, Replying to a comment in Pantip

Pantip(25) v sia o
\'“v e g

Figure 2.9: Pantip Blog detail
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Pantip (D6) ambiy i s finy

Temanslaes whisaoss it madu da31 1himann bicousds

0as3T &

Aatsifofy¥Wud uifhSofidnacrinenmiiudfninguoarmiy

Figure 2.10: Pantip Comments

Blognone Website

Blognone is a Thai webblog which is focusing on sharing technology and
science information from all around the world. The information is summa-
rized easily for readers to understand. This website allows its members to
post information as well as make comments. There are also interviews from
experienced or successful technologist, programmers, etc. For web technolo-
gies of this website, it is restricted from revealing them.
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From figure 2.11, it is Blongnone homepage Share feature at the

each blog is available for a post in Blognone homepage

blognone
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2.2 Integrated Bugcoli Features

1.

10.

11.

Sign-up and sign-in: Webblog application can be registered user-account
and login as member user to be able to access more feature in applica-
tion.

Login with social network: An application has additional permitted ac-
counts from social networkds such as Facebook, Google Plus, Twitter,
Github, or Linkedin.

Create questions: Users can create question to ask for help regarding
programming issues

Create answers: Users can answer questions.
Reply on answers: Users can reply answer.

Upvote or devote questions or answers: Users can upvote if the question
or comment is educational, and devote them if they are unrelated to
programming topics. Questions’ or Answer’ owner will obtain 5 points
from other users’ votes.

Select the best answer: Owner of question can pick the best answer
of his questions to push up the answer on top for making answer out-
standing over non-best answer. In addition, the select answer’s owner
will obtain 5 point for sharing a great knowledge.

User ranking: Users are classified into different levels calculated from
user’s points. Points are obtained from votes given by other users,
answers or get selected as the best answer.

Thai language search question, and answer: Users can search for related
information in questions in Thai language

English language search question, and answer: Users can search ques-
tions in English language

Notifications: Notifications notify users on updates to user’s question
or answer. For example, when a user give a answer to a question. The
question owner will get information of notification that it is a answer
notification with giving user information such as user’s picture, name.
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13.

14.

15.

16.

17.

18.

19.
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User profile management: Profile details include information of con-
tacts such as name, and display image. This feature allows users to
change and update their information.

Share questions to social network: Questions can be shared to social
networks namely Facebook, Google Plus, Twitter

Bookmark questions: Users can keep track of their favorite questions
with bookmark feature.

Sort questions: Questions can be sorted according to number of book-
mark, date, tags, most views, total votes, and total answers.

Show top three proficient topics of user: In user profile, it shows the
best three tags that user is good at.

Show collection of question that user has created, answer, vote, and
bookmark: Whever user create a question, answer a question, vote a
question or answer, bookmark a question, they all save in user profile.

Calculate number of views in each question Everytime user visite a
question detail, it will increase number of view in that question if user
visite the question at the first time

Suggest questions: The program provide suggest questions for user to
go answer them. The suggest questions are gathered from viewing
question detail.
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Table 2.1: Site Features Comparison
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Chapter 3

Background Knowledge

This chapter describes background knowledge of implementing the Bugcoli
project. There are three topics to be covered. The first topic is the system
design, it describes information about different types of diagrams and their
specifications of this project. The second topic provides details of chosen de-
velopment tools and its decision factors.. Finally, the background knowledge
for implementing search algorithm for search feature in Bugcoli.

3.1 TUnified Modeling Language Diagrams

A Unified Modeling Language (UML) is a standard notation systems for
modeling of real-world objects as a plaining step in developing an object-
oriented design methodology. It provides various model elements to visualize
various of system’s architecture.

3.1.1 TUse case Diagram

In UML, use case diagram is used to show all user’s interactions and their
relationships with subsystem. In a large system, a user is defined as an actor
while a subsystem is defined as a use case. The use case diagram for Bugcoli
can be thought of how users will perform tasks on the website. It outlines,
from a user’s point of view, a system’s behaviour as it responds to a request
beginning with a user’s goal and ending when that goal is fulfilled.

17
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3.1.2 Package Diagram

In the UML, a package diagram represents structure of the overview de-
signed system and describes its dependencies between each other. In Bugcoli,
the package diagram describe relasionship between server side, client side,
database, and search in big picture.

3.1.3 Class Diagram

A class diagram, in UML, is a static structure diagram used to illustrate
the system’s classes and the relationships between them. Each class presents
information including its name, attributes, and operations. In Bugcoli, the
class digram generally describes the compoennt of the server side, client side,
database, secarch components, and how are they related to each other.

3.1.4 Sequence Diagram

In UML, the sequence diagram is a diagram that represent an interaction
between classes. The interactions of classes identify method calling and re-
sult getting. In Bugcoli, sequence diagram show events/messages between
modules in system occur in time

3.2 Development Tools and Software Libraries

3.2. N\\NGD

Go is an open source programming language developed at Google and
designed to help build simple reliable software systems. We use Go to create
web servers to handle all request from client side and various additional
functionalities.

3.2.2 React/Flux

React (React.js or ReactJS) is an open source Javascript library providing
a view for data rendered as HTML. React views are typically rendered using
components that contain additional components specified as custom HTML
tags.
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Flux provide a model and control for data render as HTML. It is the
application architecture that is used for building client-side web applications.
It complements React’s compassable view components.

e Webpack

Webpack is a module bundler that solves a lot of manual work in Gulp
to achieve with same results. It supports advanced functionality such as
hot module reloading (instant updates of ReactJS components without
refresh), lazy loading (load bundles as you need), bundle splitting (sep-
arate app/vendor bundles), hashing (to bust cache) and source maps
(so it’s easy to debug minified versions).

3.2.3 HTML/CSS

HTML and CSS are two of the core technologies for building Web pages.
HTML provides the structure of the page. CSS provide graphics and script-
ing, HTML and CSS are the basis of building Web pages and Web Applica-
tions.

3.24 Sasjy

Sass is dynamic style sheet language that interpreted into CSS. They pro-
vides the following mechanisms ;namely, variables, nesting, mixins, operators
and functions to create CSS.

e Gulp

Gulp is a task/build runner for development. It allows to do a lot
of stuff within development workflow. it can compile Sass/Less files,
uglify and compress js files and much more.

3.2.5 Sublime text

Sublime text is a cross-platform source code editor with a Python applica-
tion programming interface (API). It natively supports many programming
languages and markup languages. We use Sublime text for implementing
and editing source code.



20 CHAPTER 3. BACKGROUND KNOWLEDGE

3.2.6 MongoDB

MongoDB is a cross-platform document oriented database. MongoDB does
not use the traditional table-based relational database structure, but in stead,
it favors of JSON-like documents with dynamic schemas called ” Collections”,
making the integration of data in types of application of data in certain types
of application easier and faster.

3.2.7 Robomongo

Robomongo is a shell-centric cross-platform open source MongoDB man-
agement tool. It provides an interface for database viewing and modifying.

3.2.8 TeXstudio

TeXstudio is a cross-platform open source LaTex editor. TeXstudio is
a LaTeX IDE that provides modern writing support, such as interactive
spelling checker, code folding, and syntax highlighting.

3.2.9 FileZilla

FileZilla is a cross-platform FTP(file transfer protocol) application. We
use this tool to transfer our projesct file to server.

3.3 Search Feature

In Bugcoli, searching is a feature which allows all users to find questions
on the website by entering some keywords ranging from one word to a short
text. The text is called a ”User Query”. Generally, search engines find web-
pages with contents corresponding to the query [1]. It also sorts all retrieved
questions according to relevancy. There are three steps for implementing
Bugcoli Search:

1. Indexing
2. Query (Retrieving)

3. Ranking Results [7]
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3.3.1 Implementation
Step 1: Indexing

Bugcoli Search retrieves a question within its own database. Therefore, it
does not require a crawler to explore the Internet like general search engines
[7]. In contrary, whenever a new question is posted to the website, the server
shall store the contents of the question.

Inverted Index is a storage containing a list of words. Each word is
mapped to the identification (ID) of each question containing the word. How-
ever, questions are stored as a list of words. Therefore, the index is considered
inverted and called an inverted index. An inverted index is required to store
for each word at list of questions containing the word [1]. For example of
storing an inverted index, consider if the website contains three questions
with the following content:

1. The only way not to think about money is to have a great deal of it.

2. When I was young I thought that money was the most important thing
in life; now that I am 1d I know that it is.

3. A man is usually more careful of his money than he is of his principles.

The inverted index shall contain information as follows.
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Words Document
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Table 3.1: Inverted Index Example [1]
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Bugcoli’s Database contains a collection called ”Inverted Index” to store
documents of each word mapped to the question ID where its content contains
the word. Each word may be found in multiple positions in a question.
However, only one occurrence is stored, and the rest are ignored. In addition,
each word in language with alphabet cases is also converted to small case to
make the word non-case-sensitive.

Step 2: Query Index

Query is a very short text ranging from one to multiple words. This text is
used as a key to search for the required information. Retrieved information
in this step will be called ”Search Results”. Questions are matched . There
can be different types of query. One example is a phrase query, where users
enter a text between double quotes. This kind of query requires that exact
phrase within the double quotes also appears in the content of a question [1].

However, in Bugcoli, the only query type is normal, meaning that there
are no special conditions. Bugcoli’s search function only matches contents of
questions with the query. At least one word in the query have to appear in
the content of a question to retrieve the question as a search result.

Step 3: Ranking

Most of the time, the search result contains lots of questions. Ranking
results sorts the question in the most relevant order. Most relevant results
are to be displayed first. Determining relevancy can be done by various
algorithms. Examples of ranking algorithms are Okapi bm25 and PageRank
by Google [7]. There may be many questions in the search results. However,
normally users are only interested in few of them which are the most relevant.
Therefore, ranking is used to ensure that the most relevant questions are
returned first [1].

An algorithm chosen for Bugcoli is Tf-idf. This algorithm computes a
cosine similarity value between each question contents and a query. Higher
cosine values will be assumed that the question is more relevant than others.
All questions in the search result are sorted in a descending order according
to its computed cosine similarity value. After the user has entered a query,
the most relevant results are to be displayed to the user first. Tf-Idf values
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do not change according the query, but depends on the modification of the
question contents [1]. Therefore, Bugcoli computes the Tf-Idf value during
the indexing step, every time new questions are added, as follows:

Step 1: Term Frequency (tf) This procedure is a document-wise statis-
tic. It estimates relevancy of each question in the search by counting oc-
currences of each word in the question regardless of the order of the words.
There is a field in the inverted index called "tf” to store this value.

First, read each word individually in the question’s content. Then, if the
word is never read before, count its total occurrences and store it into a fre-
quency list. Skip the word that has already been found and move on. When
all the words are read, square each value in the frequency list and sum them
up together. Then, take a square root the of sum to obtain Euclidean Normal
Value. After that, divide each item in the frequency list by the Euclidean
Normal Value to obtain a Term Frequency Value (tf). Finally, store the "tf”
value in the ”Inverted Index” collection, where the term and question’s iden-
tification corresponds. In conclusion, use the formula for computing the value
is written below as follow. Then, store it in the inverted index collection.

fi

R i fa Euclidean N ormal

where
FuclideanNormal =
or
TotalOccur i
TermFrequency; = 2 cnu sl
VOB AT

where

e n is total distinct words extracted from the content.

e {is the frequency of each term.
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Occurrences of each word in a question must be normalized, since questions
have its own content length. There are higher possibilities that longer ques-
tions will contain higher frequencies of matched terms than shorter questions.
However, it does not guarantee that longer questions is more detailed and
relevant. This discriminate shorter questions. Therefore, Euclidean Normal
eliminates question length discrimination [8].

Step 2: Inverse Document Frequency (idf) Term Frequency considers
all words to have equal priority. In other words, all terms in search results
have the same weight. Therefore, ranking results with only term frequency
technique alone will be priority discriminative, because some words appear
few in each question, but may give more specific meaning. While some words
appear more, but may be just a common word for grammar purposes with
no technical meaning. This results in inaccurate search results.

Therefore, Inverse Document Frequency is a collection-wise statistics. It
does not weight terms according to the frequency of the term. Instead, it
weights the term according to the amount of questions containing the term.
The more questions contains the term, the more common it is. Then, the
term is considered more common (not specific) and weights less. For each
word in a question, this value counts total questions containing each word
regardless of its occurrences. Then, it applies a logarithm with a base of 2
to a fraction of total questions in the website and total questions containing
the word, to obtain an Inverse Document Frequency Value of each term as
describe in the formula below [8]:

TotalQuestions

Inverse Document Frequency; = log, D ’
ocument;

In Bugcoli, there is another collection in the database to be created called
"Term_Weight”. The collection stores unique words. Each word is linked to
its own Inverse Document Frequency Value, and total questions containing
the word. Whenever a new question is posted to the website, finding In-
verse Document Frequency Value shall be computed after finding the Term
Frequency [8].

First, if the word does not exist in the term weight collection, create a new
document and set total questions containing the word to one. If the word
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is already in the collection, then simply update its total questions value by
adding one to the existing value. Then, calculate the Inverse Document
Frequency Value by using the formula mentioned above. Under calculation
steps of this technique, there is no possible way to obtain negative results
[7].

Step 3: Terms Frequency —Inverse Document Frequency Scoring
(Tf-idf) Ti-idf scoring is a multiplication of normalizing term frequency
and performing inverse document frequency. Tf-idf determines a word fre-
quency of a certain question compared to the inverse proportion of the word
over every question in the website. It is considered that a common word
in only certain questions tend to have higher Tf-idf value than grammatic
words [8].

In Bugcoli, this value is stored in each document of Inverted Index, as
an extra field next to the Term Frequency Value. After the values in the
previous two steps are calculated, they are multiplied together and stored in
this extra field. The formula for calculating this value is as follow [8]:

T f-idf = TermsFrequency;; X InverseDocumentFrequency;

where
e i denotes the word.

e j denotes the question.

Step 4: Cosine Similarity is a value determining the similarity between
questions in the search result and the query [6]. This value is used for sorting
the search result based on most relevant questions to the query.

In Bugcoli, whenever a user query is received and the search result is not
empty, follow the steps below:

1. For the query, all idf values of each word will also be arranged into
another vector.

2. For each question, all Tf-idf values of each word in the question which
also appears in the query will be arranged into a vector
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3. For both the query and each question vectors, calculate a cosine simi-
larity formula to obtain the relevancy value. The formula is written as
follows:

_ Query - Question

Cosine SimilarityQuery, Question) = 1=c o oo
uery UEeSTILoN

where
Query - Question = Z Query; - Question;
=1
and
|Query| = \ > Query?

=1

and
|Question| = \ Z Question?

i=1

[6] where:

e Query represents a vector of Inverse Document Frequency Values
of each distinct word in the query.

e Question represents a vector of Tf-idf Values of each distinct word
in the question which is also in the query.

e 1 represents total distinct words in the query.

e i being subscripted represents the value in the vector which cor-
responds to a word that both matches in the Query and Question
vector.

4. Attach each similarity value is to its corresponding question.

5. This is to be done for each question in search results [8].

6. Sort all the questions in descending order according to the Cosine Sim-
ilarity Value.
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Step four does not operate when new questions are added like the first
three step. Instead, step four is only to be performed whenever a user query
is obtained. However, in order to gather all information for performing step
four, the first three steps must be performed since the question has been
added in order to provide some questions to be retrieved.

In conclusion, whenever a question is added to the website, its contents
including the question’s title, tags, and content are indexed. In addition, the
first three steps of ranking are performed. Then, if a user enters a query to
search for a question, all questions with at least one word matching any word
in the query is retrieved and added to a list known as search results. If the
search result is empty, then there are no matches with the query. The search
function terminates and awaits a new query. In contrary, each question in the
search result is then converted into a vector along with the query. Next, each
of the vector, except the query vector, is computed against the query vector
to obtain the Cosine Similarity Value. Finally, the search result is sorted
according to the most relevant question (Highest Cosine Similarity Value).
After all the search and ranking operations are completed, the search result
is ready for the server to arrange all information in a web-page for displaying
to the user.

3.3.2 Tokenization
Tokenization

Tokenization is a process of segmenting a piece of text into a list of words
or assign correct word boundaries on a text. The challenge of Bugcoli is to
provide a search engine which can search in Thai. As mentioned before, a text
consisting of strings of words are provided all the time, but search functions
performs the text as list of words. Therefore, the text must be tokenized to
achieve a list of words. However, Thai language is an unsegmented language.
The words are written continuously without any delimeters between words.
On the other hand, some languages has a boundary between words such as
spaces, which is observable [5].
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Thai LexTo

Thai LexTo is a tokenizer which can tokenize Thai language text into

words. It is available for free by Thailand’s National Electronics and Com-

puter Technology Center (NECTEC) through ”Sansarn” (http://www.sansarn.com/),

known as ”LexTo”. Accroding to the LexTo’s official website (http://www.sansarn.com/lexto),
this tokenizer uses Longest Matching Dictionary-Based approach to tokenize

Thai texts [5].

Longest Matching dictionary-based approach tokenizes words according
to the longest matching of portion of text with the dictionary. This approach
considers that longer words have a more specific meaning (higher semantic)
than shorter words. The matching concept compares a longest portion of text
which also matches a word in a provided dictionary. To compare a portion
of text with a list of words in the dictionary, a trie structure is required to
store all words in the dictionary [5].

Trie is a tree-like data structure with with multiple children from a parent
(Array Tree). Each node stores a single character and has an array to chil-
dren which also stores other characters. Its name is derived from the word
retrieval, in information retrieval systems by Fredkin [1960] [3].

Thai LexTo uses a trie data structure to store all words from the dictionary.
When traversing the trie from the parent and append the characters to form
a word along the path, if any node makes the word exist in the dictionary,
that node is marked as a valid word. Similar words with matching prefixes
is only stored once up until the last character in the matching prefix. Then,
that last node branches out to store other words. During words matching,
trie allows words with similar prefix to skip comparing the same characters
to the character behind the prefix. When LexTo tokenizes, it matches the
text with the deepest node which is marked as a valid word. Then, it marks
in the text as a position to segment the word and reads the next character
as a first character of the next word [5].

In conclusion, LexTo is Thai language tokenizer for segmenting Thai words
from any provided sentence. It plays the crucial, as Bugcoli search performs
on a list of words, not a single piece of text. It uses Longest Matching
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approach, which requires a dictionary file to be provided for storing all words
to be compared in a trie for matching the words in the dictionary with a text
from the website.



Chapter 4

Methodology

4.1 Development Methodology

The development process being used is Kanban. Kanban is a framework
used to implement and elaborate agile process for managing knowledge work
with an emphasis on just-in-time delivery, without overloading development
team members. This methodology is used to visualize the flow of program
using Kanban Board, by assigning lists of To-do, Doing, and Done tasks.
Each group member will be able to see the progress each task without waiting
for others to finish other tasks. This increases the quality of each deliverable
task of each member and prioritizes the task by putting the highest important
first. This approach presents all participants with a full view of the process
from task definition to the delivery of the project

31
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4.2 Requirements

User Requirements: Functional

The system allows users to register and receive membership from the
website. Member can log-in to the website through the created ac-
count, or via social media such as Facebook, Twitter, Instagram, and
Google+.

Membership allows users to post questions.
Membership allows users to give a vote to questions.

Membership allows users to attach tags according to the topic of the
question while writing the new question.

Membership allows users to give a vote to answers.
Membership allows users to answer questions.
Membership allows users to bookmark questions.

Bookmarked questions can be quickly accessed by the member, despite
being difficult to find for other members. (Marking as Favorite)

The owner of each question is able to select the best answer for each
question, and the owner of the selected answer will receive points.

The system provides a ”Report” feature on every question, answer, and
answer replies for all users, if the content of the question, answer, or an-
swer contains inappropriate contents or questions which are unrelated
to tags, or answers and answers which are related to the question.

The system allows members to view website usage statistics:

— User’s Current Rank
— Current Points Obtained
Total Questions Asked

Total Answers Answered

— Total Questions Voted

I
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— Total Answer Answers Given

e The system allows users to customize account settings, and user infor-
mation.

e The system allows users to search for questions.

e Members are able to view their own notifications, and be able to view
the web-page where notification happens.

User Requirement: Non-Functional

e Members will receive notifications on the right top of website, under
the following circumstances:

— Other members answered questions written by the owner.
— Other members voted for the question written by the owner.
— Other members voted for the answer.

— Any question owner has selected the answer their best answer.

e Members will receive error notifications for voting or selecting their
own answer as the best answer.

e A web-page design must contain header of top of every page.
e A head must contain a website logo, search box, and little main menu
e The system must respond to each users’ request within 5 seconds.

e Users can obtain points after receiving votes for their questions or an-
swers from other website members.

o All users can search for questions in Thai and English language.
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System requirement: functional
e Database: The website stores its data on MongoDB.

— The database will be directly accessed by certain methods on the
server side.

— The database consists of multiple collections of multiple docu-
ments.

— Documents on the database is stored in JSON format.
e Points:
— Members obtain 5 points per vote received on their questions or
answers.
— Members get 5 points deducted for each disagree received.
— Points within certain range will assign each members certain ranks.
— Ranks help to determine member’s reliability and reputation.

Ranks: Members’ ranks will be promoted after receiving up to certain
points

Members’ ranks indicate how much they have contributed to the Bug-
coli’s community.

Promoting ranks increases the members’ reliability and reputation in
the community.

Webboard: Main component of the system:

— Displays a list of questions in a well-decorated format.
* Question title (Top-left position)
x Tags of the question (Position below question title)
+ Time posted (Bottom-right position below the question de-
tail)
+ Owner of the question (To the right of time posted, begins
with a word ”by”)
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* Bookmark Button (Top-right button, only displayed when
logged in)

* Statistics Panel (Entire left panel next to the question). Dis-
plays the following information about the question from left
to right respectively:

- Votes —Total votes received from other community mem-
bers.

- Disagrees —Total disagrees received from other commu-
nity members.

- Answers —Total answers in the question.

- Views —Total visitors and members who accessed to the
question.

— Questions must be partly displayed

— Each question must contain a link to a page displaying its complete
content.

— The system allows users to view questions on a webboard.
System Requirements: Non-Functional

e The website has Secure Sockets Layer (SSL) protection.
e The client side frame work is developed using ReactJS.
e The server side is developed using GO language.

The website must be viewable and accessible with any browser on any
device.

e The website must be deployed in Amazon cloud service.
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4.3 System analysis and design

4.3.1 Use case and description
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Figure 4.1: Use-Case Diagram
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Use-Case #1 Register
Primary Actor General User
Precondition The user is not logged in
Postcondition The user’s entered information is added to the website’s database
(Success) The user can login to the website

New users will not be able to register with this information again

Postcondition (Failed)

User’s entered information is removed, go back to Homepage

Trigger

The user selects the link to register page

Flow of Events Step

Actor’s Input

System’s Response

1

Display a registration page.

2 Fill in all information:
- Name
- Email
- Password
- Profile Image

Check if user’s information exists.

3
4 Update user’s information to the database.
5

Go back to homepage.

Alternate Events Step Actor’s Input System’s Response

3 Check if user’s information exists.
31 User’s information exists.
3.2 Redirect to login page.

3.3 Ask the user to login.

3.4 | User authenticates correctly.

3.4.1 Login success.

3.5 | User authenticates incorrectly.

3.5.1 Display an error.

3:5.2 Ask the user to login again.

3.5.3 Repeat step 3.2.

3.6 | User does not login.

Go back to homepage.

Table 4.1: Register Use-Case Description

Use-Case #2 Search
Primary Actor General User and Members
Precondition The user has entered a query
Postcondition A list of results is displayed
(Success) A query is cleared
Postcondition (Failed) | No results found
Trigger The user clicks a search button
Flow of Events Step | Actor’s Input System’s Response
1 Enter a query.
2 Fetch results.
3 Display results.
Alternate Events Step | Actor’s Input System’s Response
2 Fetch results.
2.1 No results match the query.
2.2 Display no results.

Table 4.2: Search Use-Case Description
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Use-Case #3 View Question in Details

Primary Actor General User and Members
Precondition The user is browsing a list of questions

Postcondition (Success) | Go to a webpage to view the question

Trigger The user selects the question link

Flow of Events Step Actor’s Input System’s Response

1 Click on the link to question.

2 Get the link’s unique id.
3 Fetch question’s contents.
4 Arrange contents and display.

Table 4.3: View Question in Details Use-Case Description

Use-Case #4 Login with an application
Primary actor Members
Precondition User must have a membership

Postcondition | User is authenticated

(Success) Log-in successful
Trigger The user has accessed an application to login
Flow of events | Step Actor’s Input System’s Response
1 User wants to login.
2 User selects an application on the provided list:
- Facebook
- Twitter
- Google Plus
- LinkedIn
- Github
- Bugcoli Account
3 Validate username and password.
4 Display welcome if validate login successful or Display invalid login if validate login fail.
5 Click confirm button.

Table 4.4: Login with an Application Use-Case Description

Use-Case #5 View Question in Details

Primary actor General User and Members
Precondition The user is browsing a list of questions
Postcondition(Success) | Go to a webpage to view the question

Trigger The user selects the question link

Flow of events Step Actor’s Input System’s Response

1 Click on the link to question.

2 Get the link’s unique id.
3 Fetch question’s contents.
4 Arrange contents and display.

Table 4.5: View Question in Details Use-Case Description
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Use-Case #6 View Members in Details
Primary actor General User and Members
Precondition The user is browsing a list of questions
Postcondition(Success) | Go to the member’s profile page
Trigger The user selects the link to the member’s profile
Flow of events Step Actor’s Input System’s Response
1 Click on the link to the profile.
2 Get the link’s unique id.
3 Fetch that member’s contents.
4 Arrange contents and display.
Table 4.6: View Members in Details Use-Case Description
Use-Case #7 Ask a Question
Primary Actor Members
Precondition The user is logged in

Postcondition(Success) | The question is posted webboard

Postcondition (Failed) | The system asks the user to login

Trigger The user selects the link to write new questio:

n

Flow of Events Step Actor’s Input System’s Response

1 Click on a button to write new question.

2 Receive inputs.

3 Store the question to database.

4 Post the question on webboard.
Alternate Events Step Actor’s Input System’s Response

i Click on a button to write new question.

17 User is not logged in.

1.2 Redirect to login page.

Table 4.7: Ask a Question Use-Case Description

Use-Case #8 Pick a best Answer
Primary Actor Members
Precondition The user is logged in

The user asked the question

Postcondition(Success) | The user who answered obtains a sco

re

Postcondition (Failed) | The system asks the user to login

Trigger

The user who asked the question presses the best answer

Flow of Events Step Actor’s Input System’s Response

1 Click on an answer to vote.

2 Mark the answer as the best.

3 Grant the answerer some scores.
Alternate Events Step Actor’s Input System’s Response

1 Click on an answer to vote.

1571 User is not logged in.

=2 Redirect to login page.

Table 4.8: Pick a best Answer Use-Case Description
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Use-Case #9 Answer a Question
Primary Actor Members
Precondition The user is logged in

The user did not ask the question

Postcondition(Success)

The answer is posted to the question

Postcondition (Failed)

The system asks the user to login

Trigger The user is viewing the question in details
Flow of Events Step Actor’s Input System’s Response
1 Enter an answer.
2 Update the answer to database.
3 Post the answer to the question.
Alternate Events Step | Actor’s Input System’s Response
1 Enter an answer.
1.1 User is not logged in.
12 Redirect to login page.

Table 4.9: Answer a Question Use-Case Description

Use-Case #10

Reply to an Answer

Primary Actor

Members

Precondition

The user is logged in

The user is viewing the question in details

Postcondition(Success)

The reply is posted to the answer

Postcondition (Failed)

The system asks the user to login

Trigger

There exists an answer to reply

Flow of Events

Step Actor’s Input

System’s Response

1 Enter a comment.

2

Update the answer’s comment to database.

3 Post the reply to the answer.
Alternate Events Step Actor’s Input System’s Response

1 Enter a comment.

15 User is not logged in.

1.2 Redirect to login page.

Table 4.10: Reply to an Answer Use-Case Description
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Use-Case #11

Vote a Question

Primary Actor

Members

Precondition The user is logged in
The user is viewing the question in details
The user has never voted the question
Postcondition The question gains a rating
(Success) The user gains some points
Postcondition (Failed) | The system asks the user to login, or to devote the question
Trigger The user presses the vote button on a question

Flow of Events

Step Actor’s Input System’s Response

1 Click on a button to vote.

2 Update the question’s score in database.
3 Update the user’s score in database.
Alternate Events Step Actor’s Input System’s Response

1 Click on a button to vote.

12l User is not logged in.
1.2 Redirect to login page.
Alternate Events Step Actor’s Input System’s Response

1 Click on a button to vote.

.3 The user has already voted the question.

1.4 Ask the user whether to devote.

1.5 | The user devotes.

1.5.1 Update the question’s and user’s score in database.
1.6 | The user does not devote.

1.6 Nothing changes.

Table 4.11: Vote a Question Use-Case Description

Use-Case #12 Vote an Answer
Primary Actor Members
Precondition The user is logged in

The user is viewing the question in details

The user has never voted the answer
Postcondition The answer gains a rating
(Success) The user gains some points
Postcondition (Failed) | The system asks the user to login, or to devote the answer
Trigger The user presses the vote button on an answer

Flow of Events Step Actor’s Input System’s Response
1 Click on an answer to vote.
2 Update the answer’s score in database.
3 Update the user’s score in database.
Alternate Events Step Actor’s Input System’s Response

1 Click on an answer to vote.

131 User is not logged in.
1.2 Redirect to login page.
Alternate Events Step Actor’s Input System’s Response

1 Click on an answer to vote.

1.3 The user has already voted the answer.

14 Ask the user whether to devote.

1.5 | The user devotes.
1.5.1 Update the answer’s and user’s score in database.
1.6 | The user does not devote.
1.6.1 Nothing changes.

Table 4.12: Vote an Answer Use-Case Description
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Use-Case #13 Bookmark a Question
Primary Actor Members
Precondition The user is logged in

The user is viewing the question in details

The user has never bookmarked the question before
Postcondition (Success) | The user’s bookmark list is updated

Postcondition (Failed) The system asks the user to login, or to remove the bookmark

Trigger The user presses the question’s bookmark button
Flow of Events Step Actor’s Input System’s Response
1 Click on the bookmark button.
2 Update the user’s bookmark list in the database.
3 Mark the question as booked by the user.
Alternate Events Step Actor’s Input System’s Response
1 Click on the bookmark button.
11 User is not logged in.
1.2 Redirect to login page.
Alternate Events Step Actor’s Input System’s Response

1 Click on the bookmark button.

1.3 The user has already bookmarked the question.

1.4 Ask the user whether to remove the bookmark.

1.5 | The user removes the bookmark.
1:5:1 Update the question’s and user’s score in database.
1.6 | The user does not remove the bookmark.
1.6.1 Nothing changes.

Table 4.13: Bookmark a Question Use-Case Description

Use-Case #14 See Notifications
Primary Actor Members
Precondition The user is logged in
Postcondition (Success) | Lhe notification is added to user’s list as unread
Trigger An activity related to the user, caused by other members has occurred
Flow of Events Step Actor’s Input System’s Response
1 Other users does an activity.
2 Update the event to database.
3 Display the notification in the user’s list.

Table 4.14: See Notifications Use-Case Description
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4.4 Data modeling
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Figure 4.2: Class Diagram for Database Model

1. Question Collection:
For Question collection, it stores created questions which contains a
title, content, and date. It also stores member_id. If any member votes,
then it stores upvote_user, devote_user attributes. It stores member_id
if member bookmark question in bookmark_user, and store IP visiting
in view_user to see how many user visiting this question.

2. Answer Collection:
For Answer collection, it store answers of questions which contain
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content, data , question_id of each question, selected-answer to know
whether the answer is the best answer or not. It also stores memer_id
if member vote ,then store in upvote_user, devote_user attributes.

ReplyAnswer Collection:
For ReplyAnswer collection, Bugcoli website allow member to specifi-
cally reply to each answer. It contains answer.id, content, and date

. Question Collection:

For Question collection, it tells about member detail who are already
login to the system. it stores email, name, profile_image. It also stores
the number of point member has, the questions that member had been
created, the questions that member had been bookmarked, the question
that member had been voted.

Tag Collection:
For Tag table, it collect unique tag name inside as well as all questions
that have been using this current tag

. QuestionTag Collection:

For QuestionTag collection, it is a many to many relationship between
Question table and Tag table. It store question id and Tag name

MemberTag Collection:
For MemberTag collection, it store the number of tag that member is
using when he create, re when he answer to the tag of question.

Notification Collection:
For Notification collection, it contain type of notification, question id
and the member that send notification to you.

. Inverted_Index Collection:

Inverted_Index collection stores terms attached to its corresponding tf-
idf and the identification to the question in the question collection.
The relationship between terms and each identification of the question
is many-to-many.

Term_Weight Collection:

Term_Weight collection stores distinct terms attached to its correspond-
ing Inverted Document Frequency value. Each document also tracks
total questions containing each term.
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4.4.1 Package diagram

The package diagram in figure 4.3 present the big picture system design
of Bugcoli project. There are website part, server side, database part, and
search part. Website part or client side is the user-interaction in web browser
of user. Server side is the main operations which provide command for storing
data, retrieving data, and process the search algorithm. Search part is the
part where questions’ indexes are created and retrieved in order to get the
most related questions. Database part is to store and retrieve data.

pkg

77 ]

Search

5 j ramaaY

Database

/N
:
t

S

Web site

Figure 4.3: Bugcoli Package Diagram
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4.4.2 Class diagram
Website Class Diagram

The class diagram in figure 4.5 illustrate the collections of user-features as a
method in each class. It also shows the relationship between features and sub-
features. For example, reply class is contained in Answer class and Answer
class is contained in Question class. User_tag store the user interest tags,
stored in MemberProfile (user information) class
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Server Class Diagram

The class diagram in figure 4.5 demonstrates all the AP for Bugcoli project.
Each of method in Server class which is called by website class diagram will
call other methods in database class diagram and search class diagram, then
send back to website class diagram.

o]

Server

ReplyAnswer_struct

Answer_struct

- user_id :int
- question_id © int
answer_id :int
- message ; String
: Time
~ upvote_user . Map <String boole an»
-~ devote_user . Map <String boclean>
- selected_answer - Boolean

_struct

answer_id ©int TermWeight_struct R
- user_id - int - - term : int
- reply_id : int ~ term : String - question _id : int
- gl agEting - owner_id : Float Tt Float
- date : Time of_idf . Float

£ Py .

o

Server

~ session_user . object

Notification_struct

- message . String

- type : Striing
owner_id . String

~ date . Time

~ to_userlD : int

Member_struct

~ email - String
- username . String
- passwerd : String
- name : String
- image . String

N |+ answer_guestioniguestion_id : int, content : String) : void
W 4 send_update_guestions_toWebsiteiquestions : Arrays <Question>) . void
+ beokmark_questieniguestion_id © int) . void
+ create_question(title . String. content : String, lags © Arrays<5tring>) : void
Question_struct + send_update_ questionDetail_toWebsitelquestion * Question) : void
- Ruestgnid ¥ int + p|ck__besrl\nswel(a_nswer“m int _vgid
~ Hite +/String + v!cw,_memhe(De(ml(member_\d : inth : MemberProfile
Z cantent: String + view_notificationd] .
sersidc it 4 wew_quesuo:(\lbe C.‘S!IU!;_I(J sint, 1P 2 ing : void
i, Bl o 3 = + view_sugge stQuestion{) : voi
:;E:g::::l : :t::(gg:;‘zg:g::x; ® -+ vote_answer{answer_id : int) - void
- bookmark_user : Map<String boolean> k. ‘fmi"z,ue’\m’."‘,?“ks‘.m-;' nmu. -;md
- views | Mape<String. bocleans repipns eI IREBA DI D ! i
| puleney | 4o + senrch“qa-:su,onue:psear;h String) vmq
M Time + validate_loginfusername : int, password :inU : void
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+ get Ranki : void
4 registerfusername . String, password : String, name . String., prafile_image : String} : void
e s

QuestionTag_struct

- qguestion id . int
~ tag_name : String

I

!

MemberTag struct

Tag_struct - tag_rame  String
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Figure 4.5: Bugcoli’s Website Server Class Diagram
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Database Class Diagram

The class diagram in figure 4.6 present the methods in order select, insert,
update, delete information inside database model.

pkg
|
Database
Invertedindex DB
Member_D8 ~ newlndexes : void
ReplyAnswer DB Tag DB - retireve : bson.Objectd
B i T = 2 R R, -+ update{ohject : ohject) : void
+ find_all{answer id © int : void + insartitag : String) : void +find.. ber_id - ing : void = 7
4y §
N i T // TermWeight D8
Database - updatelDdF : void
. 3 < - weightQuery : map <String, float>
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+ create_newTag inQuestionTagDBitag : String) : void _/
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Figure 4.6: Bugcoli’s Database Class Diagram
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Search Class Diagram

Searcher Class indexes all immediately added questions and performs
retrieval and ranking, which are the basics of searching as stated in the third
chapter (Background Knowledge - Search Algorithm). Before both indexing
and searching event, all texts must be tokenized into terms. Therefore, the
searcher class will require a service from ”LongLexTo” class in Tokenizer
package. In addition, during the ranking process, the searcher will require
sorting from a Golang Built-In Package called ”sort”. The sorting will be in
a descending order according to the only floating-point value attached to its
corresponding question identification stored in each ” Similarity” struct type.

Tokenizer Package tokenizes a Thai text into words. Its main algorithm
for tokenizing Thai text into words is Longest Matching. In order to perform
the matching algorithm, an input text must be compared with words provided
dictionary. In Thai Lexto, a dictionary text file containing a list of only
words must be provided. All words in the file must be added to a Trie
structure for matching with words in the input text. Longest Matching
algorithm will be performed in »LongParseTree” class, which is called in
"LongLexTo” class. Since Thai LexTo also handles white spaces and numbers
[5], a service from "unicode” class will be required to check the character
type. In addition, since Thai LexTo creates a list of integers, which acts
as an index to character in a string that marks a position for tokenizing,
Tokenizer package will tokenize that into strings and store it in a list of
Tokens.
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4.4.3 Sequence diagram
Register

From Figure 4.4 shows a sequence in order to register an account to register
an account,user will begin at User class.Then user inputs account name,
email and password into form and submit data. After that, the website
will call Server class to validate inputed data in Member DB. If there are
no duplication on account name and account email, account will be created.
After created, Server class will send succeed message. Otherwise, send failure

message.
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Login

In Figure 4.5 shows a sequence in order to log in to the account, user will
begin at User class. Then user inputs account name and password into form
and submit data. After that the page will call Server class to validate data.
If nothing is invalid, Server class will send member detail back to User to

store it and show on website
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Create Question

In Figure 4.6 shows a sequence in order to create question.To create a
question, user has to submit Title of question, Content of question, and Tags
of qustion on create question page. After that, the data will send to the
server. In the server side, the created question will store in the Question_DB
class. the tags will store in Tag DB if the tag doesn’t exist yet, will store
in QuestionTag_DB, and will also add into MemberTag_DB if the each tag
doesn’t exist, or increase number of post by 1 if already exist. Next, a new
question that user just fill in will send back and update Ul in Website class.
In addition, the informatio of question that user input will be processs in
AddIndex method in Searcher in order to create index for each word and
store them in InvertedIndex_DB and TermWeight_DB classes
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Answer Question

In Figure 4.7 shows a sequence in order to answer questions. To answer a
question, user has to submit content of answer on question detail page. The
data will send to server. When data arrive at server, first it create a new
answer, second it increase number of answer of each tags to the answerer,
third it store answerID in Question_owner of the answerer, next it send a
notification to the owner of question, to all users that answers in this question,
and to all users of bookmark this question. Lastly, it sends a update question
page to Website class.
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Reply Answer

In Figure 4.8 shows a sequence in order to reply answer.To reply answer,
user has to submit content of reply on question detail page. Next, The data
will send to server, then it creates a new reply in ReplyAnswer DB class and
sends a notification to the owner of answer. Finally, it sends a new update
question page to Website class.
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Bookmark

In Figure 4.9 shows a sequence for user to bookmark a question. To book-
mark questions, user will begin at Question class, then click bookmark but-
ton. After user click bookmark button, question id will be sent to Server
class. Then question id will be stored in Member_DB class of bookmarker
and stored user id of bookmarker in Question_DB class
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Pick best Answer

In Figure 4.10 shows a sequence for owner of question to select the best
answer. To select the best answer, user will begin at Answer class, then
click select this answer as best answer button. After user click the button,
answer id will send to Server class. Then the server update Answer_DB class
of answer id to be as answered and update Question_DB class that contant
answer od to be as answered. Then the program increases point of owner
of answer by 5. Lastly, it send notification to owner of answer that is being
selected.
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Search Question

In Figure 4.11 shows a sequence in order to search for related question
to keyword input. To do that, user will input keyword on search input in
Question class and send keyword to Server class. The server will call Query
method in Searcher class. Next, it retrieve questions that have inputing
keyword in InvertedIndex DB and prioritize them to rank from the most
related to the least related information. Finally return questions to the user.
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View Member Details

In Figure 4.12 shows a sequence in order to view a member detail. To do
that, user will be at MemberProfile class and send a request to get member
detail from Server class. The server will get member detail from Member_DB,
get questions that created by the member from Question_ DB, get answers
question that is answered by the member from Question-DB, get vote ques-
tion that voted by the member from Question DB, get question that book-
marked by the member from Question_DB. Afterthat, the server send back
the data to the Member_DB class.
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View Notification

In Figure 4.13 shows a sequence to see all notification user get. To do that,
user will press a notification button on header of page, and all notifications
will show up. If the user click on one of them, the user will move to page
question detail that notification happen
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View Detail Question

In Figure 4.14 shows a sequence in order to view question detail. To view
question detail, user will be at Question class and send a request to get
question detail from Server class.

Firstly, server class will get information to return back by following process.
The server will get question detail from Question DB, get tags of question
from QuestionTag_DB, get all answers of question from Answer_DB, get reply
answers of all answers in this question.

Secondly, server class will update result from viewing this question by
following process. Number of view of viewing question will be increased by 1
in Question_DB. Next, it will increase increase number of view of questions’
tags by 1 in MemberTag DB to prioritize the most related questions and
suggest them to user for looking it up.

Lastly, server class will remove notification of this current user and current
blog in Notification_.DB, meaning that the user already visit page where
notification come from.
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Vote Question

In Figure 4.15 shows a sequence in order to vote question. To do that, user
will be at Question class, then click vote on the question detail. The question
detail will update to be as voted at the same time the vote request is sent to
Server class. In the Server class, it will increases/decreases number of vote
in Question DB class by 1, increases/decreases point to owner of question
in Member_DB class by 5 points, increases/decreases point of each question
tags to owner of question in MemberTag DB by 5 points. Lastly it send a
notification to the owner of question.
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Vote Answer

In Figure 4.16 shows a sequence in order to vote answer. Similar to vote
question, but everything will be process in Answer class instead of Question
class. user will be at Answer class, then click vote on the answer detail. The
answer detail will update to be as voted at the same time the vote request is
sent to Server class. In the Server class, it will increases/decreases number of
vote in Answer_DB class by 1, increases /decreases point to owner of question
in Member_DB class by 5 points, increases/decreases point of each question
tags to owner of question in MemberTag DB by 5 points. Lastly it send a
notification to the owner of answer.
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4.5 User interface design (UI)

In designing the user interface, it has to be easy for users to use and
understand. Users can use each feature easily. Each feature is provided with
user interface design as follows:

4.5.1 Log in and Sign up

Figure 4.21 on the left is log-in screen for users who have not logged in
the website yet. Username and password are required for accessing to the
website. For users who do not have a username before, they need to sign up
which shows on the right screen.

Already have an account? _ Don'thave an account?

© LoginH W Register Now

-3 Username 8 Desired Username

Q, Password Q, Ppassword

Keep me Q, Confirm Password
logged In LogIn»

wir password? Login»

Figure 4.21: login interface and register interface
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From figure 4.22, it displays five applications for login or register in Bug-
coli. Facebook Twitter GooglePlus LinkedIn and Github respectively

Figure 4.22: login via social network

4.5.2 Non-Login Homepage

Figure 4.23 is non log-in screen for users who have not logged in Bugcoli
yet. Important features will be displayed here to introduce the website to
the visitors. Users can select each category of questions by picking up the
mode at top Figure 4.27 (blog and question can be used interchangeably)

gusudaulad,
na:AdUYTIGA0ETHY
AUESIUAIHSU
ARIUSINSUILASAIUS:INA

T ——

Heli1o. HWorid
auduo-lsmuiza

Figure 4.23: Bugcoli homepage for non-login user
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Figure 4.24 shows questions in Bugcoli are classified into four categories
namely new questions, most vote questions, most views questions, and no
answer questions. In addition, questions of each catagory can be sorted out
by day, week, month, and forever. Circle with plus symbol is to create new
question

anc(_)[zﬁ

/éhowlnl /éhmuzaada /iowiilEdmou
16/0asoma 16/0a20ma 13/0aaoma

Figure 4.24: Bugcoli homepage body

4.5.3 Banner’s content

Bugcoli banner is form of advertising on the homepage. This form of ad-
vertising will be slided on homepage that is easy to visible. It is intended
to attract visitors to see our features and details on our website. Moreover,
considering as a user experience, a banner can be linked to a shortcut feature
as well. The following figures show an example of our banners content.
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Figure 4.25 shows 4 Banners describing significant feature for Bugcoli.
The banner with pencil will be linked to create question and the level ranking
banner will be linked to ranking users.

Hello, Worid_
dudeozismuiae

Level Ranking

JANHIS HTINE] dovid weunw

Figure 4.26: Banners are slided from right side to the left side within Mac-
book screen
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4.5.4 Login Homepage

Figure 4.27 shows suggestive questions’ screen for users who have already
logged in. On this page, list of questions that the user might interest will be
shown here. The propose of this feature is to offer unanswered questions to
the logged-in users who tend to give an answer for their interesting tags

‘ Guge Ok

oauldi-ah?

16/0asama 16/0acama 13/0asoma

Figure 4.27: Suggest questions

4.5.5 Profile page

In figure 4.28, clicking on the username or the avatar of a user in any pages on
Bugcoli website is a way to view the user profile. There are basic information
about a user and collection of posts in this page which is divided into two sec-
tions. The first section shows user detail in general displaying name, email,
level, level-character, and score of user. The second section illustrates statis-
tics of user’s professional on the circle right hand side. The second section
displays collections of user behavior which contain user created questions,
answered questions, voted questions, and bookmarked questions.
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Figure 4.28: User profile page
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4.5.6 Tag page

In figure 4.29, all tags in Bugcoli will be displayed as a table on this page.
names of tags are cover with border followed up by the number of blog.

Figure 4.29: Questions tag page
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4.5.7 Questions detail page

In figure 4.30, it shows the question contents when user is in question detail
page. It shows user detail of question’s owner on the bottom right as well as
upvote and devote feature. On the top right, the mark shows whether the
question has already answered or not. On the top left, it is a bookmarks
feature for user to get notification whenever there is a update on question.

Figure 4.30: Questions content
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In figure 4.31, it shows list of answers content. owner of question can
choose answer to be the best answer, then that answer will move to the top
of question list.

Figure 4.31: Questions answer
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In figure 4.32, it shows how UI displays when someone reply in a comment
and how to select an answer to be one of the best answers by clicking in the
circle.

fouruliay

Sthis-=errorCode « self:;
Jelse H{Suser-=per_password « mdS(Sthis-=password))

Sthis-serrorCode « self;; PASSWORD INVALID;

s-=errorCode « self;
setState(role’ Suse

» id » Suser-=per _Id

Figure 4.32: Reply answer and select the best answer
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4.5.8 User Ranking

In figure 4.33, Users are allocated points for their professional in tags. The
overall user rankings are shown in this page. The ranks are divided into 6
characters which display as precedence. When the user clicks on a character
on the left hand side, the list of users will be shown from highest score to the
lowest.

User Ranks
) o
@

> Sirawat
Guan

SN Elmo
‘2‘ y Elmoo

(% sirawat
Zs gungungun

& Charles
vy Tang

o
" GGG

Apipol
ﬁ"‘ Niyomsak

: Isara :
& Anantavrasilp

Figure 4.33: User ranking page
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4.5.9 Responsive Web Design

Responsive web design is becoming important as the amount of mobile traffic
now. Thus, Bugcoli intended to support mobile friendly if the access was
made from a mobile device or even a tablet.

sesee THUE H 40

m_Bugeoli.com

BrugeQr

Responsive

to different devices

(AR /Amugondn/
140 76

/AW ABW, /mmunisanau/

Figure 4.34: Bugcoli hompage via mobile device
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Figure 4.35: Suggest questions, user profile page, tag page, and user ranking
page respectively
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From figure 4.36, it shows the view question screens including the topic
and selected answers [left], comments and each reply on a comment [middle]
and a text area to send a comment [right].

Figure 4.36: Question detail via mobile device
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From figure 4.37, When a user presses menu button on the top-right
corner, list of pages will be displayed

AR SRS

Figure 4.37: Header menu via mobile device
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From figure 4.38, notification is slightly appeared on the right when the

red circle at top is pressed.

Buge O

3‘ ST S
| 752 76
@ /FmUwaEw el
§ 215 380

Figure 4.38: Notification pop-up
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Chapter 5

Evaluation

An evaluation of the proposed application is given in this chapter. Section
5.1 describes the methodology. Section 5.2 gives results of evaluation.

5.1 Methodology

The project evaluates the proposed application in two aspects: perfor-
mance, and Ul-friendly. We design a two-section evaluation form with respect
to these two aspects as follows:

Performance The goal is the measure to efficiency of the application
whether the features are good or lack of some performances. There are:

1. Logging in.

Creating questions.

N

w

Answering questions.

b

Replying answers.

5. Accessing question details.
6. Accessing member details.
7. Voting questions/answers.

8. Searching questions.
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Ul-friendly The goal is to measure the user interface of the application
whether the application is understandable or not, whether it is easy-to-use
and Convenience to use. There are:

1. Suggesting Questions Section.
2. Users’ Rankings Page.

3. Tags Page.

4. Strongest Member Tags.

5. Question Details Page.

6. Sorting Questions in Homepage.
7. Notification Displays.

8. Mobile Device Friendly Display.

These are the rate for the satisfaction level for users:
e Very satisfied = 5 points
e Somewhat satisfied = 4 points
e Neither satisfied nor satisfied = 3 points
e Somewhat dissatisfied = 2 points

e Very dissatisfied = 1 point



5.2. RESULTS

5.2 Results

o7

Performance B gsent -
Average | Standard Deviation | Quality
1. Performance
1.1 Logging in 5 0 Excellent
1.2 Creating Questions 3.2 0.83 Good
1.3 Answering Questions 4 0.7 Very good
1.4 Replying Answers 4.2 0.83 Very good
1.5 Accessing Question Details 4.8 0.44 Very good
1.6 Accessing Member Detials 5 0 Excellent
1.7 Voting Quesitons/Answers 4.4 0.54 Very good
1.8 Searching Questions 4.2 0.83 Very good
The Overall Average 4.35 0.52125 Very good
2. Ul-Friendly
2.1 Suggesting Questions Section 4.4 0.54 Very good
2.2 Users’ Rankings Page 44 0.54 Very good
2.3 Tags Page 4 0.7 Very good
2.4 Piechart of strongest Member Tags 4.2 0.83 Very good
2.5 Question Details Page 4.6 0.54 Very good
2.6 Sorting Questions in different catagories in Homepage 4.2 0.83 Very good
2.7 Notification Displaying 4.6 0.54 Very good
2.8 Mobile Device Friendly Display 4.4 0.54 Very good
The Overall Average 4.35 0.6325 Very good

Table 5.1: Overall Average
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Chapter 6

Conclusion and Suggestion

6.1 Conclusion

The aim of this project is to create a promising community for Thai pro-
grammers to gather together. Thai programmers here discuss or exchange
ideas and help others on their difficulties in programming field. Bugcoli is
fully committed to serve Thai programming community with a webboard,
which programmers in Thai society can ask questions and answer others.
The community also has its own freedom to decide reliability on contents
in the website by giving votes. Bugcoli also gathers information of each
member to provide a better perspective and reliability of themselves for the
community. Users can register and authenticate via a personal account or
various choices of social media. Many questions and various categories will
classify questions with tags. Helpful questions to certain members, but not
popular to the community may be difficult to browse to. However, with
the bookmark service, members can mark their desired question and conve-
niently access it anytime by browsing through their own bookmarks list. In
addition, all activities related to the member, happening all the time, in the
community is always reported by the notification functionality. The website
user interface design is responsive, allowing users to be able to access the
system from various devices and the Internet web browsers. The designs and
graphics of web-page components are in a modern style and up-to-date fash-
ion in 2016. After an evaluation, the results are quite satisfiable. The website
is on advertisements in social medias, reaching out to numerous Thais. On
Facebook advertisements, the web site’s self-introduction advertisement have
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reached to at least 1,000 viewers, and is expected to reach out more. There
has currently been no complaining feedbacks by emails. In fact, no emails
for the website have been received at all, despite that the website is expected
to allow users to email comments demanding for improvements and wishes
towards developing future functionalities.

6.2 Suggestion

Bugcoli is expected to expand its community to serve an optional solution
to Thai programmers with programming difficulties. Despite existing ex-
tremely big international websites with a base of at least 1 million members,
many Thai programmers are still being barricaded by the language barrier.
International websites use English as their main language for communica-
tion. Most programming languages, especially all the popular programming
languages are English based. However, Thai programmers still tend to under-
stand just only how each keyword in each programming language works, but
does not understand and have poor interpretation with real English commu-
nications according to average statistics of many standardized English tests.
Bugcoli must adapt itself in the world of advertising and introduce itself to
more Thai programmers who are still in the international community. This
will depend on the marketing strategies of the website, which has never been
conducted.
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