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Abstract

Renting space has always been a cumbersome task. Renter has difficulty find-
ing space to rent while the space’s owner lacks a common channel to advertise their
space. Once the renter has found space to rent, the procedure that follows like acquiring
the details and confirmation of payment to reserve space are spread out across different
services. Moreover, it is also difficult for the space’s owner to keep track of the space
that is rented out. A single service that provides all the mentioned functionality is much

needed.

Chowspace is a space renting platform that provides a clear communication flow
between the renter and the space’s owner. Chowspace also provides an advertisement
area for the space owner to showcase their space and a management system for the space
owner to view and manage their reservation. Chowspace provides details of the space

to the renter and also a communication system to acquire additional details.
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Chapter 1

Introduction

1.1 Problem Descriptions

The Internet is one of the main factor in making life more convenient. With the
help of Internet people are able to get information, communicate and socialise. One of
the more recent trend on internet is online shopping. Online shopping alleviate the need
to physically go to the store, view and compare the product, stand in line and pay for
the product. Online shopping is a one stop service where all of the procedure is done

sitting in front of a computer. It makes people’s life much more convenient.

Nevertheless, one such area where with the help of Internet could make people’s
life more convenient is renting spaces. Spaces for setting up offices and businesses,
organizing events like exhibition, marriage or seminar, are difficult to find. Moreover,
the traditional method of renting spaces requires looking through various advertisement,
making contact with the owner to find more details, making payment and sending the
receipt to reserve the booking. These steps are spread out and the renter has to keep track
of the process on their own. Similarly, the space’s owner has to find advertisement area
for their space and also keep track of all the information of the renter which becomes

extremely hard when the number of renter grows.

As aresult, there clearly is a need for a platform that connects both renter and
space’s owner together in order to smooth out the communication flow between them,
also provides advertisement area for the space, management system for the owner to
easily view various reservation. The platform is guarantee to make renting space much

more convenient.

The desirable features of space renting platform should include area where the
owner can showcase their spaces and ability to search for specific space. Moreover, it

should also allow the renter to reserve directly via the system and the ability to commu-



nicate with the owner should the need arise. The space must also be able to be reviewed
by the previous renter sharing their experience about the space. The system must have
place management system for the owner to keep track of various reservation occuring
within the system and views various reservation statistics such as number of reservation

made per month, etc.

Most existing space renting platform doesn’t have all the mentioned features. It
only have the feature where it allows the owner to showcase their spaces and the renter
can specifically search for a space. Any reservation and communication between the
renter and the owner are done using the traditional approach that is the renter would
directly contact the owner. Our application tries to make the space renting platform that

would greatly benefit both the renter and space’s owner.

1.2 Objective and scope

In order to indicate the success of the project, several goals have been set. The

following list shows all the goals which are needed to be satisfied.

* Provides web application for space renting platform for the renter and space’s

owner.
* Provides clear communication flow between renter and space’s owner.

* Provides management system for space’s owner to manage various places, spaces

and reservations.

* Provides review system for the renter to share their experience about the space.
The proposed system is designed to work under the following scope.

* The space renting platform does not include any form of payment to the space’s
owner. All transaction between the renter and the space’s owner are done outside

of the platform.



Chapter 2
Literature Review

There are numerous product on the market regarding the space renting platform.
This chapter focuses on describing the various product in the market and comparing
them with the proposed system. The features that space renting platform should provide
are Advertisement area, Space validation, Smart search, Google map integration, Rating
& Review, Reservation system, Message system, Management system, Device support
and Facebook integration. This chapter is focused on which features that these various

products are provided.

2.1 ThaiFranchiseCenter

ThaiFranchiseCenter is one of the top website containing franchise business in-
formation in Thailand. This website is a platform providing easy search of franchise
business for users to compare and decide the right franchise for them. This website al-
lows business owner to use as an advertisement area. Also, the website contain statistical

information of the franchise business.

2.2 Thumle Khaikhong

Thumle Khaikhong is a website directly relating with renting space. The website
provides an advertisement area but mostly focusing on retail space. The website allows
anyone to advertise their space by posting space information regarding their space and
they can categorise their space accordingly. Thumle Khaikhong provides similar fea-
tures as ThaiFranchiseCenter but focuses on retail space. Contacting space’s owner still

depends on the information provided by them.

(98]



2.3 Kaidee

Kaidee is a platform for buying and renting of items but focuses mainly on
second-hand items in Thailand. The most posted on Kaidee.com are vehicles, amulets,
smartphones, tablets, motorcycles and properties which relate to renting and buying
space. Kaidee provides a lot of feature such as smart search, item validation, notifica-

tion system, promotion system, live chat and also item management system.

2.4 Event Banana

Event Banana is an online marketplace for event venue covering various event
types. There are seminar room, meeting room, marriage place, restaurant and bar in
their categories. Event Banana includes more information regarding renting the space
for a specific event like seminar or marriage. There are smart search, space validation,
notification system, promotion system, space management system, rating and review
system and booking system. However, they do not provide communication channel

with the space’s owner on their platform.

2.5 DDproperty

DDproperty is also an online marketplace that relate with renting spaces on both
short term and long term and even with buying spaces. Beside their main focuses on
residence spaces such as condo and houses, there are also commercial spaces like retail,
office, warehouse and factory space. DDproperty provides most of the functionality that
the other website has to offer, and also offer more control in management system with
things like statistic dashboard, booking management system and inbox management

system for space’s owner, however, there is no live chat, rating and review system.

2.6 Facebook

Facebook is also an online marketplace for renting property. Facebook provides
an only smart search feature that use filters such as housing type, price range, bedrooms,
bathrooms to find what user want, however, Facebook can efficiently reaching renter on
Facebook platform where they’re already looking for a home for rent and use messenger

application to be clear communication channel between renter and owner.
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Chapter 3
Background Knowledge

This chapter provides background knowledge essential for the project. The back-

ground knowledge part covers the basics of microservice software architecture.

3.1 Microservice Architecture

Instead of building a single monstrous, monolithic application, the idea is to split
application into a set of smaller, interconnected services. A service typically implements
a set of distinct features or functionality, such as order management, customer manage-
ment, etc. Each microservice is a mini—application that has its own architecture consist-
ing of business logic along with various adapters and databases. Some microservices
would expose an API that’s consumed by other microservices or by the application’s
clients.[1]

Monolithic Architecture Microservice Architecture

Figure 3.1: Monolithic and Microservice architecture [2]

The Benefit of microservices is that it tackles the problem of complexity. It
decomposes a monstrous monolithic application into a set of services. While the total
amount of functionality is unchanged, the application has been broken up into manage-

able chunks or services. Consequently, individual services are much faster to develop



and much easier to understand and maintain. Moreover, each service can be scaled in-

dependently through replication.

Despite the benefits that it provides, a microservices application is a distributed
system. It provides a new set of challenges that needs to be taken care, such as client—
microservice interaction, inter—process communication, service discovery, distributed
transaction, and service deployment. The following describes the solution to the chal-

lenges.

3.2 Client-Microservice Interaction

This challenge arises when deciding on how the application’s clients will in-
teract with the microservices. With a monolithic application, there is just one set of
endpoints. In a microservices architecture, however, each microservice exposes a set
of endpoints itself. Consider, a web page showing various information such as product

details, reviews, product’s inventory, and shipping details.

BHOPPING CART
SERVICE

AP1
GATEWAY

PRODUCT
CATALOG
SERVICE

Figure 3.2: API Gateway encapsulates the underlying various services [3]

This information is gathered from various services. A client could make requests
directly to each of the services but there are limitations to this approach. F irstly, the
client has to make several separate calls to render a page. This approach is significantly

inefficient over the public Internet and would definitely be impractical over a mobile



network. This approach also makes the client code much more complex. Furthermore,
this approach also makes it difficult to refactor the microservices. However, using an

API Gateway solves these issues.

An API Gateway is a server that is the single entry point into the system. The
API Gateway encapsulates the internal system architecture and provides an API that is
tailored to each client. It might have other responsibilities such as authentication, mon-
itoring, load balancing, caching, request shaping and management, and static response
handling.[3] All requests from clients first go through the API Gateway. It then routes
requests to the appropriate microservice. The API Gateway will often handle a request
by invoking multiple microservices and aggregating the results. It can also translate be-
tween web protocols such as HTTP and WebSocket and other web—unfriendly protocols

that are used internally.

3.3 Inter-Process Communication

In a monolithic application, components invoke one another via language—level
function calls. In contrast, a microservices—based application is a distributed system
running on multiple machines. In order to select the most suitable form of communi-
cation between services, the interaction styles between services must be thought about
first. Interaction styles can be categorized along two dimensions. The first dimension
is whether the interaction is one—to—one or one—to-many and the second dimension is
whether the interaction is synchronous or asynchronous. One—to—one and one—to—many
interaction tell whether the request is processed by one service or many services. The
synchronous and asynchronous interaction tells whether the response is either expected

right away or eventually. The following table shows the interaction styles:

one-to-one one-to-many
Synchronous Request/Response -
Asynchronous Notification Publish/Subscribe
Request/Async Response | Publish/Async Responses

Table 3.1: Inter-Process communication [4]

Synchronous request/response can be met by using protocols such as REST or
Thrift. Each of the protocol differs in the communication protocol and message data
format. REST uses HTTP protocol and JSON and XML as the message data format.

While Thrift provides a larger set of communication protocol and supports binary data



format to provide faster transfer of information.

Asynchronous communication involves three main roles, producer, who pro-
duces messages, consumers, who consume messages, and message broker, who deliver
messages. Messages are exchanged over channels maintained by the message broker.
Any number of producers can send messages to a channel. Similarly, any number of
consumers can receive messages from a channel. Both the producer and consumer are
not aware of each other so as to decouple each service from each other as much as pos-

sible.

Notification Service

Reservation
Created

Reservation Service New Reservation - Publish/Subscribe Channel

Email Service

Figure 3.3: Reservation service publishing new reservation event and notification,
email service receiving the event.

3.4 Service Discovery

In microservice architecture, service instances have dynamically assigned net-
work locations. Moreover, the set of service instances changes dynamically because
of autoscaling, failures, and upgrades. In order to make a request, the service needs to
know the network location (IP address and port) of other service instances. In a tradi-

tional application, the network locations of service instances are relatively static.

A key part of service discovery is the service registry. The service registry is a
database of available service instances. A service can request for the location of other
services through the service registry. Service instances are registered with and dereg-
istered from the service registry. Some system component must handle the registration
and deregistration of the service instance created. In some deployment environments,
service discovery is built in. For example, Kubernetes provides a built in support for

service discovery.[5]
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SERVICE
INSTANCE A

Registry
Client
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SERVICE ’
INSTANCEB §

Registry
Client
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SERVICE
INSTANCE C
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Client

Figure 3.4: The figure shows the problem where the service client is unable to find the
dynamically created services. [5]

3.5 Distributed Transaction

A monolithic application typically has a single database. But in microservices,
the data owned by each service is private to that service and can only be accessed via
its APIL. The challenge that arises is how to implement business transactions that main-
tain consistency across multiple services. Different services often use different kinds of
databases. So, two phase commit functionality provided by relational databases is not
feasible. [6] To remedy this problem, event driven architecture along with saga pattern
is used. A saga is a sequence of local transactions on various services. Each local trans-

action updates the database and publishes a message or event to trigger the next local

10



transaction in the saga. If a local transaction fails because it violates a business rule then
the saga executes a series of compensating transactions that undo the changes that were

made by the preceding local transactions.

3.6 Service Deployment

A microservices application consists of tens or even hundreds of services. Ser-
vices are written in a variety of languages and frameworks. Each one is a mini—application
with its own specific deployment, resource, scaling, and monitoring requirements. Mi-
croservices are usually deploy using service instance per container pattern. In this pat-
tern, each service instance runs in its own container. Containers are a virtualization
mechanism at the operating system level. A container consists of one or more processes
running in a sandbox. From the perspective of the processes, they have their own port
namespace and root filesystem. Container’s memory and CPU resources can be limited.
Some container implementations also have 1/O rate limiting. Examples of container

technologies include Docker and Solaris Zones.[7]

A service is package as a container image. A container image is a filesystem
image consisting of the applications and libraries required to run the service. Some con-
tainer images consist of a complete Linux root filesystem. Others are more lightweight.
Once the service has been packaged as a container image, it is then launch as one or
more containers. Multiple containers are run on a single physical or virtual host. Run-
ning containers on multiple host can be easily achievable using a cluster manager such
as Kubernetes or Marathon to manage the containers. A cluster manager treats the hosts
as a pool of resources. It decides where to place each container based on the resources

required by the container and resources available on each host.

11



Chapter 4
Requirement Analysis / Design /

Architecture

This chapter provides the definition of user requirements in FURPS aspect. The

basic structure of the system are shown in use-case diagram and activity diagram.

4.1 Requirement Analysis

In this system, user can be both space’s owner and renter after they register on
the web application. The space’s owner can publish their own space to the system by
providing all the information required by our system in order to make their space avail-
able for reservation from other people who are interested. The renters can choose the
space that they are interested in and make a reservation for that place. The following

are the explanation of some of the processes available to get the gist of the system.

4.1.1 Publishing Space

Owner input required information of the space in the system. The space will be
published making it available for reservation. The published space will have validation

status as pending until the space is verified as legitimate.

12



4.1.2 Booking Space

Renters searches for the space that they are interested in. The system shows
information of the selected space. User can see the available date of the place to make
areservation. In case of space that is not available on certain date, user will not be able

to make a reservation on that day.

4.1.3 Messaging

Renter is able to communicate with the space’s owner by sending messages

through the messaging system inquiring for more specific detail.

4.1.4 Rating and Review

Renter who have reserved the space is able to give feedback to the space’s owner
or future renter sharing their experience. This features helps the space’s owner to im-
prove their facility further and helps the renter makes a better decision before booking

the space.

4.1.5 Verifying Space

After publishing the space, admin has to verify the space that it is valid or not.
If the information of the space is valid, admin can mark the space as verified but if it is

not valid, admin can withdraw the space from the system.

4.1.6 Notification

Renter and owner is able to recognize when the state of activity, that is a part of

themselves, changes with the notification of the system.

4.1.7 Email

Our system provide the email service that will sent email to our customers for

the event that will happen in the system.



4.2 Requirements as FURPS
No. | Requirement Type
1 User can be both space’s owner and renter after registering. Functional
2 User can acknowledge the activity with the notification. Functional
%) Renter can reserve the space to rent. Functional
4 Renter can search the space by name, category or available date. Functional
5 Renter can see the available date for the space. Functional
6 Renter can rate the spaces they have reserved. Functional
7 Renter can review the spaces they have reserved. Functional
8 Renter can send messages to the space’s owner to communicate. Functional
9 Renter is able to report spaces that false advertise. Functional
10 sz.tce’s owner can publish their space for renting on the web appli- Funioicl

cation.

1 tshi?:z ;)sa(z\‘;v.ner can see how many people has made a reservation with Fanctonl
12 | Space’s owner can upload images of their spaces. Functional
13 | Space’s owner can edit the detail of their spaces. Functional
14 | Space’s owner can select which category their space belongs to. Functional
15 | Space’s owner can see statistical data of their space. Functional
16 | Space’s owner can accept or reject renter’s reservation. Functional
17 | Admin can verify spaces to be valid or not. Functional
18 | Admin is able to ban every user account. Functional
19 | Admin can add and update the category of the space. Functional
20 | System can send the email to user for the event that will happen. Functional
21 | User interface is easy to use. Usability
2 ‘[Siz;ls::m always make the available date for the space up to date at all Reliability
23 | System is able to soft delete the space that is invalid. Reliability
24 | System must respond to user quickly. Performance
25 | Web application support both PC and mobile devices. Sl;lﬁi;)rt

Table 4.1: Requirements as FURPS

14




4.3 Use Case Diagram

(]

== |

Space's owner system

Choose category
of the space

Upload space
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View reservation
report

Accept/ Reject renter's
reservation

User

1
Renter system

Check space
availability
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review space
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information

Report space

Message with
space's owner

7\

Produce
reservation
history

<<extend>>

Admin System

Soft delete
| __\\space
=]
Verify location
Admln\
<=

Ban User

Figure 4.1: Use case diagram
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4.3.1 Brief Use Case

The following are the description of the use cases in brief.

Choose category of space

Space’s owner can choose the categories of space that the system provides.

Upload space images

Space’s owner can upload images of the spaces to showcase their spaces to the
renter.
CRUD space

Space’s owner is able to create, read, update or delete the space. Newly created
space are automatically publish within the system.
View reservation report

Space’s owner can see statistical data of reservation for their space.

Accept / Reject renter’s reservation

Space’s owner can choose whether to accept or reject each renter’s request for
reservation.
Reserve space

Renter can make reservation for spaces.

Search space

Renter is able to search the space that they are interested in.

Check space availability

Renter can check the available date of the space before making reservation. If

the date is not available then reservation can’t be made.

16



Rate and review location

Renter can give rating score as well as a comment to the space they have made

reservation.

Message with space’s owner

Renter can communicate with the space’s own through the messaging system to

inquire more detail regarding the space.

Reservation information

Renter can view reservation information.

Produce reservation history

The system stores all the current and previous reservation made within the sys-
tem.
Report space

Renter is able to report the space that they find to contain misleading information.

Verify space

Admin is able to verify that the space information is valid or not.

Soft delete space

Admin can delete the space that are invalid. The system must not permanently

delete the space but rather soft delete it.

Ban user

Admin can ban users violating the standard rules supplied by the system.
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4.4 System Architecture

The following diagram shows how the user’s request is handled behind the scenes.

The user’s request will be routed to the appropriate service based on the request.
Chat Service
(Firebase)
Place

” 5 Management
Vuejs Server Service

(front-end)

Authetication &
User Management
Service

Reservation
Service

Request Nginx /api AP Gat RabbitMQ
Router i Reporting Service (Message Queue)
Browser : ;
Review Service
[static
Storage Service
Notification

Service

Email Service

IR

Figure 4.2: System architecture

4.4.1 Nginx Router

This component is responsible for the routing request based on the url format
to the correct back-end services. Url with /api will be routed towards api gateway for
invoking various other services within the system and response accordingly. Url with
/static will be routed to the storage service which is responsible for serving static files

and images. Other url format will routed to Vuejs server.

4.4.2 Vuejs Server

Vuejs server is responsible for serving html and javascript files responsible for

rendering web pages on browsers.

4.4.3 API Gateway

API gateway is the entry point into the back-end services. It is responsible for
invoking various internal services based on the request and then aggregating the result

and returns the response back to the client.
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4.4.4 Storage Service

Storage service is used for storing various images of places and spaces. It is

responsible for serving those static images to the client.

4.4.5 Authentication & User Management

User’s account information and user’s profile is maintained by this service. It is

responsible for authenticating user and authorisation of user’s actions.

4.4.6 Space Management Service

This service is responsible for the management of places and spaces. Information

of places and spaces is created, stored, updated using this service.

4.4.7 Reservation Service

Reservation service as the name suggest is responsible for reserving spaces for

user.

4.4.8 Review Service

This service is responsible for handling user’s review of the place.

4.4.9 Notification Service

Notification service is responsible for notifying user through browser regarding

various actions that occurs within the system.

4.4.10 Chat Service

Chat service provides the functionality for the users to communicate with each

other.

4.4.11 Email Service

Email service is responsible for sending emails to the users based on the various

action the occurs within the system.
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4.4.12 Reporting Service

This service is responsible for gathering report information of various users,

places, and spaces for the admin of the system to further act upon.

4.4.13 Message Queue

This service acts as a message broker for various services to communicate with
each other. It is responsible for receiving messages from the producer and reliably send-

ing the message to the consumer.
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4.5 Domain Class Diagram

The following diagram shows the models and their relationship within the sys-

tem.
Account
+Id: String Profile
1——@+ email: String R
+ password: String +1d: String
1— ] + IsVerified: Boolean [P R e | M Sting
+IsAdmin: Boolean +image: Sting.
+IsActive: Boolean +telephones: [] String
+ checkPassword{pw:String): Boolean,
+ setPassword(pw:String): void
1
0. s
|
Review Place OpenTime
+Hd: String + id: String + day: Day
+ title: String + nameld: String leos— | + from: Time
+ description: String 4 -+ name: String 1 12 4 i Time
+ rating: int [0 1= | description: String + place: Place
+ place: Place -+ address: String
+ by: Account -+ location: String
+ googleMapUrt: String
+ primarylmage: String
+ images: [} String Keyword
-+ telephones: {] String
+ keywords: {] Keyword + type: Siring
+opens: [} OpenTime + name: String
+ owner: Account [K>-0.4————0.."—| + icon: String
+ spaces: {] Space
I
? 0."
1
0.*
1
Reservation Bance,
+ id: String ESi
X . + name: String K.+
0. + space: Space + description: String
+by: Account + dimension: int
+ price: Price + capacity: int
+ mzeg String + amount: int Price
x dura?ron: int + keywords: {j Keyword
: mjg«:te:{;;ne + primaryimage: String +Id: String
end: DateTime +images: } String + type: String
+ place: Place < —] + price: int
+ prices: Price 1771 4 amount: int
? + space: Space
0.*

Figure 4.3: Domain class diagram
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4.6 Authentication Service Class Diagram

The following shows the class diagram of the authentication and user manage-

ment service.

Hasher

Account

Profile

+ hash(String): String
+ isHash{String, String): Boolean

TokenGenerator

+ ACCESS: String
+ REFRESH: String

+ createToken{JSON, String}: String
+ verifyToken(String): JSON
+ decode{String): JSON

+ id: String

+ password: String
+emall: String

+ isVerified: Boolean
+ isAdmin: Boolean
+ isActive: Boolean
+ profile: Profile

+ name: String
+ image: String
+telephones: [String]

+ updateProfile(JSON): void

+ static findByld(String): Account

+ static findByCredentials(String, String}: Account
+ static createUser(dJSON): Account

+ getProfie(): Profile

+ isPassword{String): Boolean

+ setPassword{String, String): void

+ disableAccount(}: void

1

Permission

+ isActive(JSON): Boolean
+ isAdmin{JSON): Beolean

F Yy

AuthenticationControlier

AccountControlier

+ login{String, String): Account
+ refresh{String): String
+ verify(String): Account

+ createAccount(}: Account
+ changePassword{): Boolean
+ banAccount(String): Boolean

+ getAccount{String): Account

L 4
EventEmitter

+emit{String, String): void

Error

+ genResponse(): JSON

ProfileControlier

+ getProfile(String): Profile
+ updateProfile(String): Profile

L 4
StorageService

+ storeStatic(Butfer, Sring): String

AuthenticationError

AuthorizationError

ValidationError

ModelNotFoundError

+ genResponse(}: JSON

+ genResponse(): JSON

+ genResponse{): JSSON

+ genResponse(): JSON

Figure 4.4: Authentication service class diagram
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The Controller classes handles the business logic of the application and is mapped

to a particular HT'TP URL endpoints. It invokes various function of the models.

The Account class represent the account information of the user within the system

and has a profile which contain the public information of each user.
The Hasher is responsible hashing the user’s password stored in the database.

The TokenGenerator generates and validates token of the user. The token will be

used by various services to validates the user’s authentication.

Each of the models can throw various business logic errors to the controller and

the Error classes generates appropriate responses for the user.

o
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Chapter 5
Implementation

This section elaborates the actual development process of the project which de-
scribes the development tools and how the system works with the users. For the devel-
opment tools, Vue.js is used as a front-end, Node.js is used as a back-end and many other
tools which make the project that we build as a web application become completely per-
fect. Also, this chapter describes how the system component communicates between

the client side and the server side.

5.1 Development Tools

In the development tools, the system is separated into client-side(front-end) and
server-side(back-end). Our system architecture is designed to be the microservices. Our
system will be divided into many services so we need to have tools that can help our
software performance become powerful. Starting with the front-end, we use the Vue.js
framework for the development of the user interface of the website. The server side
we use the Node.js framework to implement each of our services for handling between
client’s requests and the server’s response. Docker and Kubernetes come to help with
deployment if the services that we gave divided as a microservice. Nginx and RabbitMQ
work as a middle man in the server side to direct the client’s request to the service,
which depends on each request’s objective and handles the real-time streaming data
respectively. Lastly, PostgreSQL, MongoDB, and Firebase (Real-time database) is a

database in this system that use to store all the data inside our system.

5.1.1 Vue.js

Vue.js is an open-source JavaScript framework for building user interfaces. [8]
Vue focuses on making some of the best ideas in web UI development (components,
declarative UI, hot-reloading, time-travel debugging).[9] Vue is designed to be incre-

mentally adoptable making integration into projects that use other JavaScript libraries
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simplified. The core library of Vue focuses on declarative rendering and component
composition embedded into HTML pages. Advanced features such as routing, state
management and build tooling which are offered via supporting libraries and packages.

[10] Vue is also capable of powering advanced single-page applications.

5.1.2 Node.js

Node.js is an open-source and cross-platform JavaScript runtime environment
[11] that executes JavaScript code outside of a browser. Since we decide our software
architecture to be microservices, Node.js is the perfect framework that matches with
microservices design because it supports multiple microservices frameworks which en-
ables the development of applications based on microservices strategy and it is one of
the best solutions for creating high-performance, real-time web applications. Combin-
ing with a microservice-based application, it can handle an extreme amount of load
with low response times. For productivity, Node.js uses NPM (node package manager)
which comes up with tons of ready to use modules that speed up the development pro-
cess. Node.js uses javascript as interface language so that the same language can be
used for the back end and front end. This saves lots of development time[12] and it is

also has a community that supports millions of developers across the globe.

5.1.3 Docker

Docker is an open source tool has been designed to create applications as a small
container on any machine. By using docker development, deployment is too easy is for
developers especially for microservice architecture which has many services that must
be deployed. We can say this is very light-weight in size which includes minimal OS
and your application. In a way, Docker is a bit like a virtual machine. But unlike a
virtual machine, rather than creating a whole virtual operating system, Docker allows
applications to use the same Linux kernel as the system that they’re running on and only
requires applications be shipped with things not already running on the host computer.

This gives a significant performance boost and reduces the size of the application.[13]

5.1.4 Kurbernetes

Kubernetes is a powerful system. developed by Google, for managing container-
ized applications in a clustered environment. By using Kubernets we can manage Docker
containers very smoothly as well as we can control over the scaling, monitoring, and

automation.[13]
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5.1.5 Nginx

Nginx is open source software for web serving, reverse proxying, caching, load
balancing, media streaming, and more. It started out as a web server designed for max-
imum performance and stability.[14] We use Nginx to direct the client’s request to the

front-end service or back-end services depend on the objective of the request.

5.1.6 RabbitMQ

There are many ways of communication between the service of microservice
such as the synchronous and asynchronous way. The message queue is the asynchronous
communication that is commonly use and RabbitMQ is also one of the tools that easy
to use and popular. RabbitMQ is an open source message broker that supports multiple
messaging protocols. The way RabbitMQ routes messages depend upon the messaging
protocol it implements. In general, a broker is a person who facilitates trades between
a buyer and a seller. Similarly, if we want to trade messages between two distributed
software components, we need a mediator. This mediator is known as the message
broker. It receives incoming messages from a sender and sends them to a recipient.

This way the sender and receiver can be totally isolated.[15]

5.1.7 PostgreSQL

PostgreSQL is a powerful, open source object-relational database system that
uses and extends the SQL language combined with many features that safely store and
scale the most complicated data workloads. PostgreSQL comes with many features
aimed to help developers build applications, administrators to protect data integrity and
build fault-tolerant environments, and help manage data no matter how big or small the
dataset.[16]

5.1.8 Mongo DB

MongoDB is a cross-platform and open-source document-oriented database, a
kind of NoSQL database. AsaNoSQL database, MongoDB shuns the relational database’s
table-based structure to adapt JSON-like documents that have dynamic schemas which
it calls BSON. This makes data integration for certain types of applications faster and
easier. MongoDB is built for scalability, high availability and performance from single
server deployment to large and complex multi-site infrastructures.[17] We use Mon-

goDB to keep the data in our system that does not need the relational between data.
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5.1.9 Firebase (Realtime database)

Firebase real-time database is a NoSQL cloud database that stores data in JSON
format and synchronization the data in realtime with every device within a short period
of time. Firebase real-time database supports offline mode (the data will be stored in
local storage until the connection is back to normal then it will sync the data automat-
ically). It also has security rules that we can decide the data access rules for both read

and write operations.

5.2 Client side

For this system, the users are separated into two actors. The one who can publish
their own space on the website is called the owner and the other one who can select the
space for renting is called renter. Both two actors can interact and manage their spaces

on the website.

5.3 Server side

The server is implemented in JavaScript using Node.js framework for each of the
service. It is the center of the system between the client and the database, that handles
requests from users interacting with the web application. The primary role for this side
is to carry out the request from the client side such as patching a data into a database,

creating a new data or getting existing data out to display.

27



Chapter 6
Preliminary Result

This chapter provides the result of the development of the project. It describes

each pages of the website on its working and functionality for users to interact with.
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6.1 Web Application

6.1.1 Home Page

lII:II: 3
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Category
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Figure 6.1: Home page

Home page shows the overview of what the system provides for the users. It
consists of the search functionality where users can search the place they are interested
in. This page also provides the category of the place that they are interested in to narrow
down the place they are looking for. After filling in the information or selecting the cat-
egory, the user will be linked to the search page that shows the result of the information
that has been filled in by the user.
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6.1.2 Login Page

Figure 6.2: Login page

Login page lets a user to login into the system then the user will receive permis-
sion into the management system.
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6.1.3 Create An Account Page
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Figure 6.3: Create an account page

This page requires information of the user to create an account.
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6.1.4 Create New Place Page
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Figure 6.4: Create new place page

This page requires information of the place to be filled in by the owner of the
place. This information is utilized by the admin of the system to verify the validity of
the place. An example of information that the owner needs to fill in are the name of
the place, address, contact, and images of the place. After submitting, the place will be
published into our system immediately but they have to wait for the admin to verify the
validity of the information. If the admin accepts, your place will be given the verified

badge from the system.

32



6.1.5 Create New Space Page
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Figure 6.5: Create new space page

This page requires information of the space to be filled in by the owner of the
space in the place. Example of information that the owner needs to fill in are the name

of the space, price, and image. After submitting, your space will be available to rent
immediately.
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6.1.6 Search Page

Siam Paragon
* * 10) Bangkok

THB 9999

1alt for high end people

Siam Paragon
* &

THB 9999

Figure 6.6: Search page

Search page let the users search for the place in the system in more specific detail
than the Home page. This allows the user to specify the place that they are looking for
more accurately. After finishing the search, list of all the result matching the information

will be displayed.
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6.1.7 Place Detail Page
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Figure 6.7: Place detail page

Upon selecting the place from the search page, it directs the user to the place
detail page. In place detail page, it provides all the information of the place that is
selected and all the available spaces in the place, also the location(map), images, rating
and reviews from other users of the place.
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6.1.8 Reservation Page

< > today N ovem be r ZO'I 8 Ar,“pmh, week day v Full day Hourly

Sun Mon Tue Wed Thu Fri Sat i

Figure 6.8: Reservation page

Upon selecting to rent the space from space detail page, it directs the user to
booking page where user can view all the available date or hour of the space and the price
that are calculated from the range of date or hour that the user picks. This page consist
of a calendar, contact information of the owner, space description and price result. After
finish renting, your reservation result will be shown in reservation management system
page.
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6.1.9 Places Management System Page
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Figure 6.9: Place management system page

This page shows a statistic of all place in the list of the owner and provides a lot

of features that allow the owner to manage place and space such as edit place, add new

space, calendar and review shortcut.
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6.1.10 Reservations Management System Page
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Figure 6.10: Reservations management system page

This page shows a list of reservation of a user reserved and this page also pro-
vides filter and shortcut to chat with the owner of that place, to view the receipt and to
review that place.

38



6.1.11 Inboxes Management System Page
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Figure 6.11: Inboxes management system page

This page lets a user communicate with others in our platform that provide a

clear convenient channel between owner and renter.
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6.1.12 Review Management System Page
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Figure 6.12: Review management system page

This page shows essential statistic number that lets the owner monitor their post

easier and this page also show review on their places that allow owner can reply back
to the renter in that post.
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6.1.13  Profile Management System Page
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Figure 6.13: Profile management system page

This page shows user information and allows user can update their information
which includes name, password, profile picture and contact information.
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Chapter 7
Conclusion

This thesis proposes a renting platform website for both owner and renter that
focuses on short term renting such as market stall, event space, meeting place and oth-
ers. The system is based on a web application that allows user to rent a place or publish
their own available space to our platform and this system will work as a middle man
between renter and owner by advertising the space published by the owner of the space
and providing information for renter who looking for a place to run their business. By
using this platform, both the owner and renter life will be easier with this convenient

way of renting.

The thesis’s main contribution is the microservice architecture which composes
of 9 services (authentication & user management, place management, reservation, re-
view, notification, chat, email, reporting, storage). Each service is working individually
by itself so if one of these nine services is down the systems can continue working with
other services that still running. With microservice architecture design, it makes de-
manding services can be deployed in multiple servers to enhance performance in high
scalability. Since each service is working individually, it has less chances that are going

to impact other services.
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7.1 Future Work

7.1.1  Authentication & User Management Service

At present, authentication & user management service is using our authentication
only which might not be convenient to users that they have to fill in their information by
themselves. So the suggestions were made to using other social login API. The examples
of social login API that can be integrated with the system are Google, Line or Facebook
that they already provide the information of the user already on their API.

7.1.2 Reservation Service

Currently, the reservation service can not do the payment yet which might make
concern for the user who wants to do the payment through our platform. In the future,
the system should provide the payment features to make the reservation of the renting

process become more powerful.
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