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ABSTRACT

The primary aim of this project is to explore the integration of e-commerce with
online social networking and develop a prototype of an online marketplace system with
a web-based front end and a mobile application. Within this project, we studied various
techniques for developing a recommender system commonly used on e-commerce
websites, including collaborative recommendation techniques and content-based
recommendation techniques. We adapted and extended such techniques by utilizing
relationships among the users and the information obtained from the users’ profiles on
Facebook to create an enhanced recommender system which not only provides
recommendations on products to the user but also suggests “friends”, the other users
who are expected to share similar interest with the user. Regarding the implementation,
the server side of the software was developed using the Django framewdrk, while the
web-based front end made extensive uses of HTML 5 features (including web push

notifications). The mobile application was developed for the iOS platform.
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Chapter 1

Introduction

1.1 Motivation

Nowadays, there are a large number of e-commerce websites, for example, E-bay,
Amazon, etc. The popularity of social networking sites, such as Facebook, Instagram,
etc,, has steadily increased over the past few years. Many companies have been utilizing
social network as a channel for communication with their customers. We believe that
social networking and online shopping can be integrated more tightly and more
extensively. By doing so, we believe online shopping can be made a joyous social

activity.

1.2 Objectives

The primary objective of this project is to explore the integration of e-commerce
with online social networking and develop a prototype of an online marketplace system
with a web-based front end and a mobile application. As in most e-commerce websites,
for our system to be effective, it must be able to help the user search for the products
he/she is looking for, as well as provide the user with recommendations on related

products, which the user might be interested in.

Therefore, as another objective of this project, we aim to study various techniques
for developing a recommender system and extend the existing techniques by utilizing
the relationships among the users and the information obtained from the users’ profiles
on social networks to create an enhanced recommender system which not only provides
recommendations on products but also bringing the users who share similar interest

together.



1.3 Scope of work

The scope of this project can be summarized as follows:

e Study the theory and techniques of recommender systems.

e Develop an online marketplace system which incorporates social features

using the Django framework and develop a web-based front end and a mobile

application on the iOS platform.

1.4 Contributions

In this project, we have developed a prototype of an online marketplace system,

which incorporates social features. Our work demonstrates various ideas and

possibilities in combining social networking with online shopping. We hope that the

prototype we have developed will provide an insight into the advantages and the

disadvantages of social features in e-commerce.

1.5 Procedure

We separate the work into five phases.

1st phase: Plan the project.

2nd phase: Research on existing e-commerce and social networking

websites.
3rd phase: Learn Objective-C, Django, and web programming.

4t phase: Analyze and design the architecture of the system and each
component of the system, namely, the back end, the web-based front end

and the mobile application.

5th phase: Implement the system.
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1.6 Structure of this thesis
Chapter 2 of this thesis describes the problem description and a review of related

work.

Chapter 3 explains the theory and other knowledge that are relevant to the

project.
Chapter 4 explains the overall requirements and the architecture of the system.

Chapter 5 focuses on the system design and the design of each component of the

system including the ER diagram and the class diagram.

Chapter 6 explains the techniques that we used in our development and also the

software tools adopted.
Chapter 7 shows some screenshots of our system.

Chapter 8 summarizes the work in this project and the problems that occurs, and

also outlines possible further development.



Chapter 2

Problem Description and Related Work

2.1 Problem description

The popularity of social networking and e-commerce sites has been steadily
increasing over the past few years. However, the current e-commerce websites do not
provide functionalities that allow users to conveniently communicate with each other.
The social networking websites do not aim at facilitating online shopping. The goal of
this project is to eliminate these problems by developing a web-based social e-
commerce system which offers a unified experience in online shopping and social

networking.

2.2 Review of related works
Currently, there are countlessly many e-commerce websites. To gain
understanding of the features and the limitations of those websites, we selected and

studied some popular e-commerce websites. Below is the summary of our study.

2.2.1 eBay.com
eBay is the most popular online auctioning website. This site is a place for the
buyer or seller to buy or sell products. Figure 2.1 shows the home page of the eBay

website.

Alf Categories
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Canon Invicta Ematic
EOS Rebel 15809 Pro Series
SR7R.9% §62.88 £84.08

Figure 2.1: eBay website



The site provides recommendations for the products that the users are most
likely to purchase. Further, the site allows users to share a product on social network.

Figure 2.2 illustrates the recommendation feature in website.
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Figure 2.2: Product recommendation on eBay

2.2.2 Amazon.com

Amazon.com is one of the most popular e-commerce websites. Figure 2.3 shows

the homepage of Amazon website.
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Figure 2.3: Amazon website



The site provides features such as rating of the product, product review, product
recommendation and sharing on social network. Figure 2.4 illustrates the rating of a

product.

Ever After: A Cinderella Story [rs] [co)

6.9/10

This Cinderella is far from a victim. Much to her stepmother's e
independence and intelligence attract the love of the prince.

Starring: Drew Barrymore, Anjelica Huston
Runtimae: 2 hours 2 minute!
Avallable in HD on supported

Figure 2.4: Product rating on Amazon.com

2.2.3 Wanelo.com
Launched in 2012, Wanelo.com is the new e-commerce website. The website
boasts an attractive design a la the popular image sharing website pinterest.com. Figure

2.5 shows the home page of Wanelo site.

WANE BERAGID MY FEED TRENENG

Figure 2.5: Wanelo.com website



The site provides rich social features such as profile, comment wall, rating of the
product, product recommendation and sharing on social network. Figure 2.6 illustrates

the profile of a user.

WANE RAGIS MY FEED TRENDING

@zadrakingdom T s

Rl

Things | like

Figure 2.6: User profile on Wanelo.com

2.2.4 Bahtor.com

Bahtor.com is a Thai e-commerce website with emphasis on social features. The
site acts like a marketplace where users can buy and /or sell their products to other

users. Figure 2.7 shows the home page of Bahtor.com.
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Figure 2.7: Bahtor.com website



The website provides social features through the integration with facebook.com.

Figure 2.8 illustrates the comment feature on the Bahtor website.
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Figure 2.8: User comment on the Bahtor website

2.2.5 Lazada.com
Lazada.com is one of the most popular e-commerce website in Thailand. The
website focuses on lowering product prices and marketing campaigns, such as vouchers

and various forms of extra discounts. Figure 2.9 shows the home page of Lazada.com.
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Figure 2.9: Lazada.com website



The site provides features such as product rating, product review and product

sharing on Facebook and Google Plus. The website also has companion applications on

i0S and Android devices. Figure 2.10 illustrates the share feature in Lazada website.
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Figure 2.10: Sharing products through the user’s Facebook or Google Plus accounts

2.2.6 Summary

From our survey of current e-commerce websites, we can summarize the key

features as described in Table 2.1.

e X i Review Profile BOyfent sk s
recommend | of product wall et ot
1.E-bay X ” 3
2.Amazon X X X - 2
3.Wanelo X X > % =
4.Bahtor = = =
5.Lazada X = =

Table 2.1: E-commerce Websites
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Chapter 3

Background Knowledge

This chapter describes the background knowledge and the theory of recommender
systems that is crucial in the development of our social e-commerce website. In e-
commerce, a recommender system is a software system that determines which products
should be recommended to a particular visitor. There are two main techniques which
are commonly used in developing a recommender system, namely, collaborative

recommendation and content-based recommendation.

3.1 Collaborative recommendation

3.1.1 Basic concept
The basic ideas of these systems are based on purchases made by similar users.
The basic idea of these systems is that if users shared the same interests in the past they

will also have similar interest in the future. This can be seen in Figure 3.1.

Figure 3.1: Basic concept of collaborative recommendation

From Figure 11, it can be seen that many customers who bought product X also
bought product 5. If John is buying Product X, then he is likely to be interested to buy
Product 5.

11



3.1.2 User-based nearest neighbor recommendation

Table 3.1 shows a database of product ratings by Alice and some other users. We
would like to predict whether Alice will like or dislike Item 5. The basic idea is to search
for a user whose taste is most similar to Alice’s and then take the ratings of this group

for Item 5.

Item1 Item2 Item3 Item4 Item5
Alice 5 3 4 4 ?
User1l 3 1 2 3 3
User2 4 3 4 3 5
User3 3 3 1 5 4
User4 1 5 5 2 1

Table 3.1: Rating database for collaborative recommendation

The ratings in the above table can be displayed graphically in Figure 3.2. It is
clear from this graph that Alice’s preferences on products are more similar to User 1’s
than User 4’s. We can calculate a degree of similarity of two users using Formula 1

below.
e sim(ab) denotes the degree of similarity of users a and b.

e The symbol r, corresponds to the average rating of user a.

ZpEP(Ta,p _Zr_a)(rb,p_ﬁ) = (1)
JZrer(rap=7a)* [ Spcr(rsp~75)

sim(a,b) =

12



& Alice < User1 Usrerd

ltem1 item2 ltem3 ltem4

Figure 3.2: Comparing Alice with two other users

After obtaining the similarity, a possible formula for computing a prediction for

rating of user a for item p is shown in Formula (2).

YbenSim(a,b) = (rp, —Tp)
Ypen Sim(a, b)

pred(a,p) = 7, + (2)

3.2 Content-based recommendations

3.2.1 Basic concept
The basic ideas of these systems are based on the content of the item viewed. For
instance, a content-based system may recommend other science fictions to users who

viewed a science fiction film. This can be seen in Figure 3.3.

13



John

Figure 3.3: Basic concept of content-based recommendation

If John is buying Product 1, he might be interested to buy Products 2, 3 or 4

which are related to Product 1.

3.2.2 TF-IDF

TF-IDF stands for term frequency-inverse document frequency. Term frequency
describes how often important word appears in a document. Formula (3) can be used to

calculate term frequency.

TF(i,j) = —ALg(EE (3)

maxOthers(ij)

where

e TF(i,j) is the value of keyword i in document ;
e freq(i,j) is the absolute number of occurrences of 7 in j
e maxOthers(i, ) is the maximum frequency of other keyword.
Inverse document frequency is aims to reduce the weight of keywords that appear

very often in all documents. Formula (4) can be used to calculate Inverse document

frequency.

14




IDF(i) = log% (4)

So in TF-IDF, The weight is a statistical measure used to evaluate how important a

word is to a document in a collection.

15



Chapter 4

Requirement Analysis

4.1 Requirements for the web site

4.1.1 For accessing to system

e The system allows guests to register.

e The system allows users to login.

4.1.2 For shopping

e The system allows users to buy and sell products in the web site.
e The system allows users to browse products by categories.

e The system allows users to add and delete products and store.

e The system allows users to click “like” the product.

e The system allows users to comment about the product.

e The system allows users to create their wish list.

e The system allows users buyers to check status of products.

e The system allows sellers to change status of products.

4.1.3 For search

e The system allows guests and users to search product and store.
e The system allows guests and user to search product by hashtag.

e The system allows users to search friends.

4.1.4 For notification

e The system can notify the user when other people comment, buy and like the
user products.

e The system can notify when the user has a friend request and message.

16



4.1.5

4.1.6

G1LINTHYARANAN NITvULNMAIANTSL

For social network

The system provides the social network functions: indicate that he/she like
products, comment, adds friend, share product, select circle (group of same

preference), and create their own wish list.

For administration

The system allows administration to manage categories of products.

The system allows administration to manage the data in the system.

4.2 Requirements for iOS application

The system allows users to log in by username and password.

The system allows users to log in by Facebook

The system allows user to search products by name and hashtag of product.

The system allows users to buy products in the web site.

The system allow user to check the order.

The system provides the social network functions: indicate that he/she like and

comment products.

17
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4.3 Use case diagram

4.3.1 Use cases for the website

- Register
4“"_"/()-—
_,,»'-"‘/ -
e ____——(Search product,store
™ _..A——*—“M
//f e

GL}Fst Lo & el

Search by product,store,friend

[  Click lee
~ Add friend
hare pmduct on user's facebook

Manage store and pmduct
Create wish list

Member

—
TS
\"“';::“::%
e S u%"- x
Administration ~— e Select circle
e N
B Sy, S

\&\- \‘q“"-m____'_& \("__‘__,’_—-——.——~
e e 5 Manage categories of products
M
\'m\\ .
\\<Manage the data
e

Figure 4.1: Use case diagram
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4.3.1.1 Use case description for website

e Expanded description of the “Register” use case

Use case: Register
Actors: Guest
Goal: To be member of the system

Overview: The guests have to register by filling their information such as last
name, first name, and email address. This system also provides

registration by Facebook.

Typical course of events:

Actor action System response

1. Guest accesses in the system.

2. Guest fills personal information.

3. Guest click register. 4.The system records guest information

and change from guest to member.

5. The system allows member for using the

feature.

e Expanded description of the “search product” use case

Use case: search product
Actors: guest
Goal: To search product in the system

Overview: When the guest come into the website and then they can search the

product of store.

Typical course of events:

Actor action System response

1. Guest accesses in the system.

2. Guest search the product or store. 3.The system shows the product.

19



e Expanded description of the “Login” use case

Use case: Login
Actors: Member
Goal: To access to the system

Overview: When the member would like to access the system. They have to log

in by using username and password or their Facebook.

Typical course of events:

Actor action System response

1. Member accesses in the system.

2. Member click log in button. 3. The system provide the blank to fill

username and password.

4. Member fills the username and 5. The system allows member to access in

password. the system.

Alternative course of events: When the member fills wrong username

and password.

e Expanded description of the “Buy” use case

Use case: Buy
Actors: Member
Goal: To buy product in the website.

Overview: When the member would like to buy the product, they have to select

the product and click buy button.
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Typical course of events:

Actor action

System response

1. The member chooses the product.

2. The member click buy button.

3.The system shows the shopping cart.

4. The member chooses the quantity,

payment and then clicks the order button.

5. The system shows the list of member

history.

e Expanded description of the “Sell” use case

Use case: Sell

Actors: Member

Goal: To sell product in the website.

Overview: When the member would like to sell the product, they have to add

product into their store.

Typical course of events:

Actor action

System response

1. The member click add product button

2. The system shows the product pages.

3. The member fills the information of the

product.

4. The member click create button.

5. The system records the product in the

system.

e Expanded description of the “Check and Change status of product ” use case

Use case: Check and Change status of product

Actors: Member

Goal: To check and change status of product that the user sell and purchase.

Overview: When the member sells the product, they can change status of the

product such as waiting, shipping status. When the member buys the

product, they can check status of the product.
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Typical course of events:

Actor action

System response

1.When the product is sold. The member

click changes the status of the product.

2. The system shows the status of the

product.

3. When the product is bought. The
member click checks the status of the

product.

4. The system shows the status of the

product.

e Expanded description of the “search product” use case

Use case: search product

Actors: member

Goal: To search product in the system

Overview: When the member come into the website and then they can search

the product of store.

Typical course of events:

Actor action

System response

1. Member accesses in the system.

2. Member searches the product or store.

3.The system shows the product.

e Expanded description of the “Comment and Like” use case

Use case: Comment and Like

Actors: Member

Goal: To comment and like of the product.

Overview: When the member views the product and would like to comment and

like the product.
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Typical course of events:

Actor action

System response

1. The member clicks like button.

2. The system updates the number of likes.

3. The member types the comment and

click sends comment.

4. The system shows the comment on the

screen.

e Expanded description of the “Add friend” use case

Use case: Add friend

Actors: Member

Goal: To be friend with another one.

Overview: When the member would like to be friend with someone, they can

click add friend and waiting for respond.

Typical course of events:

Actor action

System response

1. Click add friend button.

2. The system sends request to that

person.

3. The system waiting for responds from

that person.

4. The system records those person are

friend.

e Expanded description of the “Manage store and product” use case

Use case: Manage store and product

Actors: Member

Goal: To edit, add and delete store or product.

Overview: When the member would like to edit, add and delete the store or

product.
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Typical course of events:

Actor action

System response

1.The member clicks edit store or product.

2. The system allows member to edit the

product.

3. The member clicks ok.

4. The system updates the latest

information.

e Expanded description of the “Create wish list” use case

Use case: Create wish list

Actors: Member

Goal: To create wish list that member want to buy in the future.

Overview: When the member favors the product, they can click wish list to

record the product into their list.

Typical course of events:

Actor action

System response

1. Click the wish list button.

2. The system records the product in

member list and shows in the screen.

* Expanded description of the “Select Circle” use case

Use case: Select Circle

Actors: Member

Goal: To select group that most likely the same kind of product.

Overview: The system try to group the same kind of member together.
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Typical course of events:

Actor action

System response

1. The system suggests the circle to the

member.

2. The member decides to be part of that

circle.

3. The member joins the circle.

4. The system records joining.

e Expanded description of the “Manage categories of products” use case

Use case: Manage categories of products

Actors: Administrator

Goal: To manage categories of products.

Overview: When the administrator would like to add, delete or edit the

categories of products.

Typical course of events:

Actor action

System response

1. The administrator clicks admin page.

2. The system shows admin page.

3. The administrator clicks categories

button.

| 4. The system shows the categories page.

5. The administrator manages the

categories.

6. The system updates the information.

e Expanded description of the “Manage the data” use case

Use case: Manage the data

Actors: Administration

Goal: To manage the data of the product.

Overview: When the administrator would like to add, delete or edit data.
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Typical course of events:

Actor action System response

1. The administrator clicks admin page. 2. The system shows admin page.

3. The administrator clicks the data that

want to manage.

E. The administrator clicks save. 5. The system updates the data.

4.3.2 Use cases for the iOS application
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Figure 4.2: Use case diagram for i0S application
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4.3.2.1 Use case description

* Expanded description of the “Login” use case

Use case: Login

Actors: Member

Goal: To access to the system in mobile application.

Overview: When the member would like to access the system. They have to log

in by using username and password or their Facebook.

Typical course of events:

Actor action

System response

1. Member accesses in the system.

2. Member click log in button.

3. The system provides the blank to fill

username and password.

4. Member fills the username and

password.

the system.

5. The system allows member to access in

Alternative course of events: When the member fills wrong username and password.

* Expanded description of the “search product” use case

Use case: search product

Actors: Member

Goal: To search product in the system

Overview: When the member comes into the application and then they can

search the product.
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Typical course of events:

L Actor action I System response
1. Member accesses in the mobile

application.

!jMember searches the product. ‘ 3.The system shows the product.

* Expanded description of the “Buy” use case

Use case: Buy
Actors: Member
Goal: To buy product in the mobile application.

Overview: When the member would like to buy the product, they have to select

the product and click buy button.

Typical course of events:

Actor action System response j

1. The member chooses the product.

2. The member click add to cart button. 3.The system records in the shopping cart.

4. The member clicks check out button. 5. The system records the order.

* Expanded description of the “Check status of product ” use case

Use case: Check status of product
Actors: Member
Goal: To check status of product that the user sell and purchase.

Overview: When the member sells the product, they can change status of the
product such as waiting, shipping status. When the member buys the

product, they can check status of the product.
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Typical course of events:

Actor action System response
1. When the product is bought. The 2. The system shows the status of the
member click checks the status of the product.
product.

e Expanded description of the “Comment and Like” use case

Use case: Comment and Like
Actors: Member
Goal: To comment and like of the product.

Overview: When the member views the product and would like to comment and

like the product.

Typical course of events:

Actor action System response
1. The member clicks like button. 2. The system updates the number of likes.
3. The member types the comment and 4. The system shows the comment on the
click sends comment. application.
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Chapter 5

Software Design

5.1 System Architecture

Figure 5.1 shows the architecture of our online marketplace system. There are
two main parts in this system, the front end and the back end. In the front end, the user
can interact with our application via a web browser and an i0S device such as an iPhone.
In the back end, we implemented the server-side application using the Django
framework. Django communicates with our web server, which is NginX, using the

software called WSGI. The Django framework automatically manages the database,

which is stored in the PostgreSQL server.

| Postgres(Database)

el -
7 NginX {Web Server] ™

Media

hitp

fepiand  Web Browser

105 Device

Figure 5.1: System architecture
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5.2 ER diagram

The ER diagram of our system is shown in Figure 5.2. The ER Diagram of this
system is very large, so it is separated into two sections. The first section contains the
entities related to the users, including the user’s profile [shopping_member], user’s
activities on products [shopping_member_product], like [shopping_like_product]. The
second section contains the entities related to the E-commerce system, product

information [shopping_product], store information [shopping store], etc.

There are also relationships between products and tags [shopping_product_tag]

and the relationship between tags and tags [shopping_interesting_tag].
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5.3 Class Diagram for the iOS application

Modef Controfier
HomeVC Dealive ContentVC
User Model 1 ,
1 Notify
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ik

OrderVc
e | [

CheckOrderVC

User Action

__A,-__A_,__>

Cet changed State

Wiew

Figure 5.2: Class diagram for iOS application

In mobile application, the software design is based on the MVC architecture which

consists of three components: model, view, and controller.

The model contains classes which encapsulate data storage in our application.
Classes in the model may contain a method for loading the data from database or server.
For example in our application the model including the class of user, product, product

list and cart.

The controller is the mediator that coordinates all the work. It accesses the data
from the model, listens to events and manipulates the data then displays in the view. For
example in our application the controller including the class of check order, details and

search.

The model will notify the controller of any change in the data, after which the

controller will update the view.
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Chapter 6

Development

6.1 Techniques

6.1.1 Information in online social marketplace system

To effectively provide recommendations for the user, our online social
marketplace system needs to store various informatioﬁ about the products and the
users, as well as other additional information in the system’s database. In this section,

we summarize the key entities of our system.

e Products
As our system acts as an online marketplace, the system needs to store the data of
all the products that were or are being sold. We record many attributes for each product,
including category, tag, name, detail, amount, price, picture, payment, and identification
number. Therefore, when the user would like to post a product for sale, they need to
provide the data for the mentioned attributes of the product. Figure 6.1 shows the entry

form for adding a new product to the system with the product’s attributed listed

Figure 6.1 : The product’s attributes to be provided when creating a new product
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e Users

To sell or buy a product on our system, each buyer or seller needs to register as a
new user. Note that there are no separate accounts for buyers and sellers. Each user
can be both a buyer and a seller in our system. When registering a new user, the
following information must be provided username, first name, last name, e-mail
address, password, birthday, gender and photo. Figure 6.2 shows a page for creating

anew user.

Figure 6.2: New user creation

e Tags
A tag is a word or a short phrase used to describe a product. Typically, a tag is
named after the type, the brand, the model, the color, or the main feature of a product.
For example, a pair of sport shoes could be given the tags such as “shoes”, “Nike”,

n o« » o«

“trainer”, “running”, “sport”, etc., as can be see in Figure 6.3. Tags are very important in

our system as we use them extensively in recommending product, and also in searching.

Specification of tags for a product is the responsibility of the seller of that product.
To prevent an excessive number of tags, up to only five tags may be added to each
product. There are many advantages in using these user-generated tags. Namely, tags
are dynamic, flexible, and more refined than human-generated product categorization.
However, there are also some inherent problems in the use of user-generated tags. The
number of tags generated likely grows very fast and the tags have to be managed
properly. Some two or more tags may be essentially the same but just different in

spelling. Also, the seller might add a misleading tag to his/her products.
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e C(Categories
Categories are resulted from grouping the products, which share similar
characteristics. Categories may be nested hierarchically, ie. there could be sub-
categories within a category. In our system, categorization of products is done manually
in advance. Figure 6.5 illustrates the hierarchy of the categories we designed for our
system. Adding category can fill name, description, image, color and property as Figure
6.3. In addition, the website provides adding relative category which it is hierarchy of a

category as Figure 6.4.

Add category
Nome:

Desenntion

Image: Shouse File | No file chesen

Save ansd 3 xsorner  Saue and cantinge editing [ S |

Figure 6.3: Adding categories

Add refative_ category
Parent category:  -cesmemen Vige
Child categary; | ———----—- i

Save and sdd another | Save and cominue witing | i SV

Figure 6.4: Adding relative categories
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Products

1. Entertainment

1.1. Music
1.2. Book

Toys

3.1. Kids toys
3.2. Action figure
3.3. Dolls & Bears
3.4. Game

Women's Fashion

5.1. Women'’s tops

5.2. Women'’s shoes

5.3. Women's accessories

5.4. Women'’s underwear

Home & Garden

7.1. Crafts

7.2. Home Improvement
7.3. Pet supplies

7.4. Yard, Garden

Men’s Fashion

2.1. Men's tops

2.2. Men'’s pants

2.3. Men’s underwear

2.4. Men's accessories

Health & Beauty
4.1. Make up
4.2. Perfume
4.3. Skincare
4.4. Bath & Body

Sports

6.1. Golf

6.2. Outdoor sports
6.3. Team

6.4. Exercise & Fitness

6.5. Others

Electronics

8.1. Electrical appliances
8.2. Computer & Tables
8.3. Cameras & Photo

8.4. Cellphone & accessories

Figure 6.5: Categories in our website
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6.1.2 Graphs

Graphs are data structures which consist of nodes and edges. Nodes are typically
used to denote some entities and edges are used to represent relationships among the
entities. Since one node can be connected to many other nodes, graphs can thus be used

to represent many to many relationships.

Our social marketplace system utilizes various kinds of information, such as users,
products, and tags. Each of these can have relationships with the others. Such

relationships can be modeled as graphs.

Below we describe some key relationships among the entities in our system.

e Product- Tag
A product is related to a tage when the product is assigned a tag. For example an

iPhone can be given tags like “phone”, “Apple”, “iPhone”, “Touch ID”, “64 bit”.

The relationship between of products and tags induces a relationship among

products. For example, consider the following products and their tags:
iPhone 5 = {phone, Apple, iPhone, Touch ID, 64 bit }
Nokia 3310 = {phone, Nokia}
iMac = {Apple, Mac, computer}

Then we can infer that iPhone 5 and Nokia 3310 are related as they are both phones and

iPhone 5S and iMac are also related as they are both made by Apple.

e Tag-Tag

We can also record how one tag is related to another tag. For example, if
whenever a product is assigned Tag 1 it is also Tag 2, then we can infer that Tag 1 and
Tag 2 are related.

e User - Category
We can also record the relationship between users and categories. When a user
buys or clicks “like” on a product, there will be a relationship between the category in

which that product belongs and the user.
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6.1.3 Recommendation

e Collaborative Recommendation
In collaborative recommendation, we consider a situation where a customer is
looking at some product and we would like to suggest other products that the customer

may also like.

A simple algorithm for collaborative recommendation is as follows. Let A be the
people who bought product X. Let S be the set of products that a person in A bought. For

each productiin S, we define
Rank(i) = the number of people in A who bought product i

We sort the products in S based on its ranks in descending order and output the

top 20 products in the list.

def CollaborativeBase(self, product):
_result =f[¥
own_this_product = Order.objects.filter(product=_product)
for order_i in own_this_product:
for order_j in Order.objects.filter(owner=order i.owner):
result.append(order_j.product)

return most_common(_result,20)

Figure 6.6: Sample code of collaborative recommendation

e Content-based recommendation
In content-based recommendation, we recommend products for a customer by
looking at the kinds of the products that the customer likes. We use tags to specify the

kinds of products.

Suppose John is a customer. First, we find the tags of the products that John likes.

Such products are typically assigned many tags, as shown in Figure 6.7
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Figure 6.7 : Graph showing the products that a customer likes

We rank each tag by counting the number of products that is liked by John and

contains such tag. Precisely, we order the tags by TagRank(John,t) where,
TagRank(c, t) = the number of the products which c likes and contains tag t.
Table 6.1 shows the tag ranks for each tag of the products that John likes.

Next, we then find the products that contain one or more of the top ten tags. Since
there might be many products, we sort those products based on the number of the top-
ten tags that each product contains. Precisely, let T denote the top-ten tags. Let S be the
set of products, which contain one or more of the tags in T. For each productiin S, we

define
Rank(i) = the number of the tags in T that are contained in product i

Then we sort the products based on its ranks in descending order and return the
top 20 products. Figure 6.8 contains a simplified implementation of content-based

recommendation.
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John iphone 2
John technology 4
John smartphone 1
John external 1
John charger 1
John notebook 1
John technology 1
John laptop i
John iphone5c 1
John laptopHP 1
John USB 1
John thumbdrive 2
John hp 1

Table 6.1: List of tags from Figure 6.7 and their tag ranks

iPhone5s iPhone,smartphone.technology 3
iPhone5 apple, technology, iphone 2
Sony USB thumbdrive,computer,tecnology 2
Segate external thumbdrive,segate tecnology 2
Hp notebook hp,computer,cheap 1

Table 6.2: List of the products containing the highest numbers of top-ten tags
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1: def contentBase(self, member):
2: _result = []
3: _tags = Interesting_Tag.objects.Filter(member=_member).order_by(‘value’)[:le]
4: _search = SearchController()
54 for _item in _tags:
6: print _item.tag
7 _result.extend(_search.searchByTag(_item.tag))
8: return most_common(_result,20)
Figure 6.8: Sample code of content-based recommendation
e Social Recommendation
In social recommendation, we will recommend products for a customer by looking
at the products that the customer’s friends bought.
First, we find the products that one or more of the customer’s friends bought.
Since there might be many products, we sort those products based on the number of the
friends who bought each product. Precisely, let F be the set of the customer’s friends. Let
S be the set of products, which a person in F bought. For each productiin S, we define
Rank(i) = the number of people in F who bought product i
Then we sort the products in S based on its ranks in descending order and return
the top 20 products. Figure 6.9 shows a sample implementation of content-based
recommendation.
1: def socialBase(self,_member):
2: _result = []
3: _products = []
4: _friends = _member.friends.all()
bt for friend in _friends:
6: _orders = Order.objects.filter(owner=friend)
7: for order in _orders:
8: _products.append(order.product)
9: return most_common(_products,20)

Figure 6.9: Sample code of social recommendation
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6.2 Implementation

6.2.1 Backend

This section is concerned with the server and the main core of project. It manages
for calculating and processing. When the user enters to website or searches the product
then the system will pull the product from server to show on the user screen and

prepares the web service for i0S application. All of these are processing of back end.

The main core of the website we have been using Django for implementation
because Django is a high level Python web framework that encourages rapid

development and pragmatic design.

Figure 6.10: Back-end system

For Database, we have been using PostgresSQL because it is a powerful, open
source object-relation database system, data integrity and correctness. Besides it has

native programming interface for C/C++, Java, .Net, Perl, Python, Ruby, Tcl, ODBC. [2]

For Web service API framework, we have been using Tastypie because Tastypie is
a web service API framework for Django. Moreover Tastypie can build REST-style

interfaces for forwarding data through Internet by using JSON format. [3]

For REST-style, we have been using REST-style URL because it is often used
to indicate a URL that composes its parameters within the URL file path, rather than the
query string.[4]

For JSON, we have been using JSON because JSON is a lightweight data interchange

format and easy for read and write. Furthermore, it is easy for machines to parse and

generate. [5]
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6.2.2 Web-based front end
This section is used for communication with users. We select web to display the
interface because it is easier than using embedded application. The advantages of web

front end are easy to use and can run in every platform/0S.
We created front end by using HTML, CSS, Java script, jQuery and AJAX.

We used Html for creating web pages and other information that can be displayed
in a web browser. For decoration, CSS was used in our system. Moreover, jQuery was
used which was a library that increased the performance for the website and easy to

implement.

Then Ajax is used technologies for building dynamic webpage on the client side.
Dynamic webpage is an important in our project because in this project has a
notification and tracker. It is necessary to some parts of web updates so we need to use
AJAX in our website. For designing interface, we use the techniques of responsive web

design.

6.2.3 i0S application
Nowadays, Most of people use smartphone rapidly. Especially iPhone thus we

would like to develop i0S application into our project.

Objective-C language is used for Developing i0OS application. It is the main
programming language for the 0S X and iOS operating systems and their respective
APIs, Cocoa and Cocoa Touch. So in our application we have been using Objective-C

language for implement.

For API to connect with the back end we have been using Restkit, “Restkit is a
modern Objective-C language framework for implementing Restful web services clients on
[0S and Mac 0S X. It provides a powerful object mapping engine that seamlessly integrates
with Core Data and a simple set of networking primitives for mapping HTTP requests and

responses built on top of AFNetworking.” [6]
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Chapter 7

Results

7.1 Website

As Figure 7.1 displays the home page of website. There are composed with many
functions such as login, login with Facebook, recommendation function, register, search

and circle.

Figure 7.1: Homepage of website

There are six components in the homepage of our website which are log in function
(1), product list area (2), search function (3), recommendation function (4), log in with
Facebook and register (5) and circle function as shown in Figure 7.1. We will describe

those components in detail shortly.
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(1) Login

When the user enter to our website the user must fill the user name and password
then click on the log in button for log in into website. The system will verify the

username and password.
(2) Product list area

The area that displays the product in our website. It will show the product list in
type of picture, which you can see the name of product, name of store, price, like and

comment.
(3) Search function

The user can type a key word to search for product. When the user click on search

button the screen will show the search result.
(4) Recommendation function

There are three recommendation functions as shown in Figure 7.2, which are
collaborative ~ recommendation, content-based recommendation and social

recommendation.

Figure 7.2: Recommendation function

(5) Log in with Facebook and Register

The user can log in to the website by using Facebook account and if the user are not

the member in our website the user should click on the register button for registration.
(6) Circle function

The system suggests the circle to the member and tries to group the same kind of

member together.
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As Figure 7.3 displays the detail of product page in our website. There are composed
with many components such as notification, friend request, menu bar, social features,

details of product, recommendation.

" i‘)%&@

Figure 7.3: Detail of product page

There are five components in the detail of product page in our website which are
notification and friend request (1), menu bar (2), social feature and buy function (3),
recommendation function (4), comment of product (5) as shown in Figure 7.3. We will

describe those components in detail shortly.
(1) Notification and friend request

As shown in Figure 7.4, the system can notify interesting events such as someone

just bought or commented your product and can be friend with other users.

P S

¢ isaraporn kosidbenjapol
Lar b S
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e

Figure 7.4: Notification and friend request
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(2) Menu bar

There are seven menu as shown in Figure 7.5, which are homepage, setting, profile,

shopping cart, order product, check status of product and log out.

Figure 7.5: Menu bar

(3) Social feature and buy function

There are five functions as shown in Figure 7.6, which are like, share, wish list,

message and buy function.

Figure 7.6: Social feature and but function

(4) Recommendation function

This system is able to recommend the products for the users. There are

recommend the products that the user might purchase as shown in Figure 7.7.

Ay Beys goyint T
VYT if}\}sig i

Figure 7.7: Recommendation function

(5) Comment of product

When the user views the product and would like to comment the product.
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7.2 Mobile application

Figure 7.8: Home page

iPod ¥ 062 o S

Social Shopping!!

Please ponfirm your information below:

Figure 7.9: Register page

Figure 7.8 shows the first page of i0S

application. This page encourages to sign up and

login.

1. When you click “Sign up”button, the

application will go to the sign up page for new

user to register.

2. When you click “Create Account”

button, the application will go to log in page for

enter user to the application.

Figure 7.9 shows register page. This page
allows the wuser to fill in the
username,firstname,lastname,gender,birthd

ay, email and password.

Then click on “Create Account” button for

create new account.
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Figure 7.10: Log in page

Canced

Figure 7.11: Log in by using Facebook

Figure 7.10 displays the login page in
10S application, which allows the user to fill a
username and a password and login by using
Facebook.

Fill username and password then tap

“Log in” button for log in to the application.

Tap “Facebook” for log in to the

application by using Facebook account,

Figure 7.11 displays an access to login

by using Facebook.
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Figure 7.12: Product page
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SHOPPING |
CENTER

dress

Price: 70000 Baht

lamp

Prica: 14 Baht
softcase

Price: 2000 Baht
Softcase

Price: 3000 8aht

case ipad

Price: 1280 Bahg

Figure 7.13: List of products

ol

Figure 7.12 displays the product

page of i0S application. There are five tabs
in the bottom as shown in the Figure 7.12
which are market, content-based
recommendation, social recommendation,

shopping cart and more.

jewelry

Price: 80005 Baht
: 1. Market

dress

Price: 70000 Bah : ‘ ;

When the user clicks on ‘market

4 tab(1), the application will display the list of
i My Michelle Top Dress

Price: 300  Baht products in each store.

ONLINE. & 8 2. Content-based

When the user clicks on ‘Content-
Based tab (2), the application will display
the list of products in each store by using
content-based recommendation as shown

in Figure 7.13.



iPod = 2145

Social

: Spc\»wri shoes

Price: 15D0 aht
% Batman USB
Ed Price: 480 Baht

i G Aristotle rose box

Price: 12000 Baht

Sporiswear
Price: 850 Baht
Bookshelves
Price: 550 Baght

Pod = 0825 < @

Shopping Cart

NYX Matte Lipstick

Price: 500 baht
Seller: isaraporn

Guantity: 1

Giros Savant Road Bike Hal...

Price: 580 baht

Sellen isaraporn

Quantity: 1

Tax : 0.0 Baht
Vat: 0.0 Baht
Shopping rate : 0.0 Baht

Total : 1060 Baht

.W:»ummmwmmm«w\wms& 2

Figure 7.15: List of products
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3. Social

When the user clicks on ‘Social’ tab
(3), the application will display the list of
products in each store by using social

recommendation as shown in Figure 7.14.

4. Shopping cart

When the user clicks on ‘Shopping
cart’ tab (4), the application will display
the list of products that you add to your
cart and click on 'Check out’ button for
purchased product as shown in Figure

Lucleiae



5. More pages

When the user clicks on ‘More’ tab
(5), There are five menu as shown in

Figure 7.16.
1. Profile
2. Shopping Cart

3. PastOrders

4. Setting
{%}' Settings
5. Logout
Figure 7.16: More pages
iPod = 06:26
{ Home  Recommended
O rosebag & When the user want to search the
[ ¢ product, clicks on button in Figure
o rosebag
Price: B950  Baht 7.12 then type the keyword of product.
Figure 7.17 shows the result of search.
rosebag
Price: 8950  Raht
rosebag

Price: 8950 Baht

rosebag
Price: 8850  Baht

rosebag
Prices Q000 Raht

Figure 7.17: Search pages
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iPod = 22:53 v B

< Home Detail

When the user want to look the

product, clicks on the product then the

21iike Share Message Add to cart

application will display the detail of the

Jewellery or jewelry is small decorative items worn for prOdUCt as shown in Flgure 7.18.
personal adornment, such as brooches, rings, necklaces,

earrings, and bracelets. Jewellery may be attached to the
body or the clothes, and the term is restricted to durable
ornaments, excluding flowers for example. For many centuries

The wuser can also click like,

bl comment and add the product to cart.
isaraporn

ooyes

£ isaraporn
%1 ohhh

Kannitrha

Figure 7.18: Detail of product page
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Chapter 8

Conclusion

8.1 Summary

In this project, we have developed a web site and a mobile application for an
online marketplace which incorporates a number of social features. , we studied various
techniques for developing a recommender system commonly used on e-commerce
websites, including collaborative recommendation techniques and content-based
recommendation techniques. We adapted and extended such techniques by utilizing
relationships among the users and the information obtained from the users’ profiles on
Facebook to create an enhanced recommender system which not only provides
recommendations on products to the user but also suggests “friends”, the other users
who are expected to share similar interest with the user. We implemented the server
side of the software using the Django framework. The web-based front end was
implemented in using HTML 5. The mobile application was developed for the i0S

platform.

8.2 Problems and obstacles

 Lack of customer and product data to evaluate the recommendation techniques
implemented in the system.

® There are many different techniques on recommender systems, each of which
requires knowledge in some particular field. Consequently, we spent a lot of
time on the background study.

* Lack of a large number of testers to evaluate the effectiveness of the developed

system and measure its performance.

8.3 Further work

8.3.1 Website
* The home page of the website should be made to load faster.
° Testthe system with a large number of testers,
e Utilize more information available on the user’s social networks.

e Simplify the interface of the website.
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e Study and apply other recommendation techniques.

8.3.2 i0S application

* Add more functions to the mobile application, such as selling an item.

e Improve the interface.

® Make the application to work on all iPad and older iPhones with smaller
screens.

e Add push notifications.

* Make the application load the data more quickly.

o Utilize the location data from the iOS device.
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