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Abstract

There are many forums and social media in the Internet presently, but no particular
website focuses on location and real-time event information sharing. This project was initiated
by the insufficiency of functions in the existing applications. The system aims to provide a
platform for users to exchange the most updated information of specific locations.

This paper describes the design and implementation of “happens”, the instant event
sharing system. It has five important features, including the request-and-response function,
photo sharing function, category system, the authentication system and the search function.
The request-and-respond function let user inquire information based on location and the system
connects users in the world by location. The other functions enhance the system.

The ultimate product of the system is to build a mobile application as well as a web
application. The front-end application is written in Kotlin for Android, while the web version
is written in React.js. Moreover, the backend server providing the database and API service is
located in a Ubuntu virtual machine based on Amazon Elastic Compute Cloud (Amazon EC2)
web service. The authentication service and the notification service are based on Google
Firebase.

This paper is the final part of the project, which concludes the whole development
process. The development process is divided into design phase, implementation phase and
testing phase. It has been fully developed in April 2018. After the development, the main
priority is to maintain a smooth running of the application and enhance the system to provide
more new features to attract more users.

Different problems are appearing during the development, such as the suggestion of
category system. These problems are dealt with different solutions; however, the system can
be improved in the future.

This report marks the final milestone of the project. There are limitations and
restrictions on this final year project, thus, recommendations are provided as a step stone for

future development on location-based sharing system.
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1 Introduction

This section introduces the project. The overview of the project is discussed, as well as

describing the structure of this paper.

1.1 Background and Motivation

In the era of instant information, people are curious about the events happening in the
world: A driver would like to know the traffic condition of his destination; a girl would like to
know the queuing situation outside a shop selling limited edition bags. In the current
development of information technology, end-to-end information sharing is a major focus.
There are different blogs, forums and social networking sites providing a platform for users to
exchange information. However, popular communication applications, such as Facebook and
Twitter, are not location-oriented, thus it is hard to get the instant information of a certain place.
Moreover, the information shared in the above application cannot be verified and this leads to
a low accuracy in information exchange.

For solving the above problems, an instant event sharing system for requesting and
uploading instant information by location is developed in this project. The system is a real-
time application which provides a platform for users to request for the immediate situations of
a certain place and retrieve the expecting information. The information is provided by the users
in that certain place. It is foreseeable that the system will soon be widely used and lots of
information can be exchanged through it. It aims to satisfy all kinds of curiosity and we believe
that hands make light work. Therefore, the world would be connected if every user is willing

to share events happening near them.
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1.2 Scope of Study

This project is to develop an instant event sharing system. Different events can be
shared through the system, such as a traffic jam in a specific district or the queuing information
of the Book Fair. The system is a client-server application. The client side has mobile and web
versions; while there is a back-end server storing data and doing cloud functions. It has five
important features, including the request-and-response function, photo sharing function,
category system, the authentication system and the search function. This system focuses on
information exchange among all users, so there is no private message function included in the

application.

1.2.1 Request-and-response function

1. request 3 receive

notification

A

o

3. reply
Figure 1 — System flow of the request-and-response function.

First, the request-and-response function is the main feature of the system. The
system flow is shown in Figure 1. User can request for information of a certain place,
and other users around that area will receive notification. They can then reply to the
request by uploading images, showing the actual situation of the events happening at

that location.

1.2.2 Photo sharing function

Second, it is the photo sharing function. Similar to other social media, users are
allowed to upload photos and write description on the post. Moreover, user can
categorise their post to specify what the post is about. The post can be publicly accessed
by other users, and they can give comments as well as up-vote or down-vote the post.
However, the system limits the photo uploaded must be directly captured using the app.
This prevents old photos from being uploaded to the system because the system focuses
on the instant event happening at the time, so only new image can be uploaded.
Furthermore, voting and comment system are provided alongside with the photo

sharing function. User can vote (similarly to like/dislike) and comment on each post.
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1.2.3 Category System
Third, it is the category function. As our system are similar to a forum and it
does not limit what user should post, a category system is developed to categorize the
post. User can subscribe to any categories and read posts according to their preference

easily.

1.2.4 Authentication system

Fourth, the authentication system register user for using the system. Although
normal user without registration can use the system viewing the posts, the upload
function is only limited to verified registered users. In addition, the system can block
the user from using it for posting explicit images or giving inaccurate information. This

prevents user from repeatedly misuse the system.

1.2.5 Search Function
Finally, there is a search function for the whole system which user can filter out
the post by some keywords in the description of the posts. User can search for what

they would like to read by providing the keywords.

1.2.6 Exclusion: Private Message Function

Private message function is a common function in forum or social networking
sites. This can enhance the communication between users. However, our system
focuses on information exchange among all users so there is no private message

function. Users can respond and exchange any information by commenting in the posts.
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1.3 Deliverables

Our project is to develop both mobile application as well as web application. It is named
“happens” and it can be downloaded Google Play Store once it is completed and deployed to
the public. A website has also been set up, which runs the web version of the system. The web
address to the website is https://happens.hk/.

1.4 Structure

This paper mainly contains two parts; First, it introduces the system. The background
of the system and the development process, which includes the methodology of the study, is
discussed in the first part of the paper.

Second, the remainder of the paper concludes the project and introduces the future
development of the project. The conclusion is discussed in the latter part of the paper. As this
is the final part of the project, recommendation for future development is also discussed in this

paper and the system can have improvements afterwards.
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2  Methodology

This section is about the methodology of the project. Since this is a developmental project, the

analysis of the set-up and design is discussed.

2.1 Platform setup

The system is client-server model application. The frontend application is deployed on
both mobile and web platform; while there is a backend server for storing data and providing

the API to the frontend application. In this section, the platform setup is discussed.

2.1.1 Backend server

The backend server is supported by the Amazon Web Service Elastic Compute
Cloud (Amazon EC2). Amazon EC2 is a web service that provides secure, resizable
compute capacity in the cloud, where developers can easily manage the cloud
computing system [1]. Using Amazon EC2, the computing environment can be scaled
up according to the size of the system and charged accordingly. There is a Ubuntu
virtual machine running where the API server and the database is hosting on it. Also,
NGINX is used as the HTTP server. NGINX is a more lightweight server compared to
Apache, another famous HTTP server. The app engine is written on Python which
respond to HTTP request and connect to database to return corresponding data back to

client. The API server is publicly available on the domain https://api.happens.hk. The

above domain has been purchased and managed in https://www.namecheap.com.

2.1.2 Frontend Client Application

There are mobile and web versions for the frontend application. There are some
hardware and software requirements to ensure the system provides the same user
experience in both versions. Although two different versions are set up for the
development, the functionalities of the two versions will be made unanimous; and the
user interface (Ul) would be similar. This is because it is important to give the same
user experience to any user, regardless they are using mobile or web version.

The mobile version is deployed in Android first. It is written in Kotlin language
using Android Studio. Kotlin is the latest officially supported language for Android

development. Comparing to Java, the most common language for writing Android
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application, it has a lot of advantages such as null safe and smart casts [2]. Although it
is a new language for us to learn, it has the interchangeability with Java so it is possible
to have Kotlin and Java classes together within the same project.

For the web platform, React — a JavaScript library, is used to create a single
page application (SPA). With this library, developers can easily make reusable
components and handle a large amount of data. Also, a single page application can
enhance the user experience since the client browser only needs to make a partial refresh
on the webpage to retrieve updated information. This reduces the webpage loading time
and make the application more interactive. The web application would also be deployed

to the Amazon EC2 server upon completion.

2.1.3 Version Control

As there are different group-mates responsible for the implementation of the
system, GitHub is used for the version control. GitHub is a web-based version control
and source code management system widely used in software development. Our system
includes personal data which should not be accessed by the public, so the repository is

private and only accessible by us.
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2.2 System Architecture

Authorization
Black Box
FirebaseUl Auth S| #™ Providers

Firebase —‘ a Google, Facebook, Twitter, GitHub

D Token Certificates

GET request ——
J, ‘ Credentials,

User Data

E_ Frontend 47“1‘“';"[':? Server NDB Database

App Engine Python Cloud Datastore

Fetched
User Data

Verified Claims ————

Figure 2 — Authentication flow using Firebase

A system architecture is the model that defines the system structure, describing how
the system is organised to have different behaviours and interactions. As this system is a client-
server model application, the architecture focuses on the interaction between client and server
in order to perform the five features stated in the scope in section 1.2.

Figure 2 shows the flow of the system architecture. The client application sends HTTP
request to the server. The server handles different requests with different logic. If the request
is getting data from the database, it connects to the database and trigger corresponding SQL.
The database returns the data and the server loads them into JSON format to return to the client.
If the request is updating the database, it requires authentication token from Firebase. The

authentication and the details of the database is discussed in section 2.4 and section 2.5.
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2.3 User Interface Design

(O\ ) Request
user12345 5 mins ago
Kwun Tong Traffic - Hong Kong - Kowloon
There are lots of people waiting for the bus route 80.
Z ¥% & W traffic?
Al N ?:g\gr; ic
5 mins ago
Respond
101 | 11 | Comments | Map Post Upload Profile Settings
Figure 3a Figure 3b
Post view of the application Map view of the application

Figure 3 — User interface designs prototype of the mobile version of the application

The user interface (Ul) design of a system plays a vital role in attracting user to use the
application. A friendly interface is a must as it provides enhanced user experience to the users.
Therefore, the frontend mobile application prototype has a simple Ul design containing only a
main panel and a bottom tab-selection bar in each page. This design is consistent throughout
every page in the system.

The post view and post view of the system are selected to shown as an example.

For the post view, the posts are sorted one by one in a card form (see Figure 3a). In
each post, information such as location, description and category of the post are shown along
with the image. There are buttons below each post for users to vote, comment, or share the post.
This is a likewise design to other communication application. Hence, users could smoothly
adapt to this new system. Furthermore, users can efficiently explore posts they would like to
read by entering searching criteria on the top search bar. The posts below will then be filtered
correspondingly.

For the map view of the system (see Figure 3b), the main panel is a map with markers.
The markers cluster the events happening in adjacent locations and user can click on the

markers to see what is happening around. Moreover, user can see the requests on the map. User
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can click on the marker and choose to respond to the requests. The actual implementation
would be shown in section 3 of this report.
The system uses common Ul designs appearing on most of the existing applications

presently, therefore, users can learn to use this new system in a short period of time.

2.4 Database Design

In this project, the database is important in the backend server. Personal information
for the authentication system, as well as the image and information of each post are stored in
the database. It is important to have an organised database for handling substantially large
amount of data. Our system uses hybrid database system, i.e. both SQL and NoSQL database
system are used.

MySQL database management system is used for storing data. MySQL is an open
source relational database management system (RDBMS) based on Structured Query
Language (SQL) and it is used by many famous websites such as YouTube and Airbnb [3].
MySQL can achieve high levels of scalability, availability and performance with very low cost,
so it is suitable for our system [4]. Moreover, Firebase is also used for storing some real-time
data. Firebase is a mobile and web application development platform running by Google. It is
specifically designed for real-time and scalable application, since it can accommodate a large
application that has over a million users. Firebase is capable of providing real-time data update
between devices, even with a huge amount of data [5]. It uses NoSQL key-and-value structure,
so it is much faster than relational database in loading data. In our system, the posts data which
uses the large amount of storage space is stored in the MySQL database; while authentication

and notification data is stored in Firebase.
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2.5 User Access and Security Design

As mentioned in section 1.2.4, an authentication system is needed in our project for
ensuring no user uses our system to do illegal events or posting inappropriate images. Firebase
provides an easy set-up for the authentication system. Users can register accounts by providing
their email and password. Firebase can verify the email address by sending a verification email
to the user. After the link in the verification email is clicked, the account is verified, and the
upload function can be used by the user. This authentication process is essential to verify the
identity of the users.

Security is important in the system as well. As the system would get sensitive location
data from the user, security measure is done accordingly to protect personal data. The location
data of each user is not saved in the database to minimise the opportunity of data breach. The
system requires user permission to get the user location. Users can deny the permission at any
time. Safety measure is done to prevent disclosure of personal data and the privacy of the user
is preserved. In fact, Firebase in more than just database, authentication and storage systems
and they are integrated to work with each other. For example, the database and storage can be
configured to be accessed (read and write) by authorized users only. Authorization used to be
a complicated issue for secure system because the server needs to store sensitive data including
passwords or token. Transmitting these data between client and server also needs to be
considered. As shown in Figure 2, Firebase generates token for each authenticated user. The
client application sends request with the token for authentication in the server for some
functions, such as send new requests or upload new responses. With the authentication token,

the privacy of the user such as user location is preserved.
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3 Results

This section is about the results of the project. The work accomplished to date and the problems

encountered are discussed.

3.1 Work Accomplished to Date

The project development timeline is divided into three phases, including design phase,

implementation phase and testing phase. The development process is done in April 2018.

3.1.1 Design Phase

The first phase of the project is design phase. It is about the design of the
architecture of the system. This project was initiated in late August 2017. The original
idea was to develop a road condition sharing system. Nevertheless, the idea was too
narrow, and it was estimable that the target user group is small. After further discussion,
the idea of information sharing is maintained, while the project is broadened to develop
an instant event sharing system.

The detailed project plan is given to Dr. Chim, our supervisor, in late September
2017. After consultation, the scope of this project stated in section 1.2 is established.
The approved design is concluded, and implementation is based on the discussion
results. Furthermore, the set-up and designs discussed in section 2 is determined in this

stage. This stage is completed in November.
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3.1.2 Implementation Phase (Server)
The second phase of the project is implementation phase. This phase started
immediately after the design phase.
The server set-up is implemented first. This is because it is the centre of the
system and it provides all the functions for the frontend applications. The Amazon
Elastic Compute Cloud (Amazon EC2) instance has been set up for hosting the API

server and the web application. It is available at https://happens.hk.

The API server is written in Python for handling the routing to different services.
There are different HTTP GET and POST method for handling different requests. For
example, the URL https://api.happens.hk/post get the latest post by default. It has

different parameters such as limit to limit the number of post returned. The URL

https://api.happens.hk/post?limit=50 means it returns the latest 50 posts; while
https://api.happens.hk/post/4115 get the post with id 4115. In conclusion, the API

server has mainly four HTTP GET method route for getting post information, category
information, request information and user information. On the other hand, there are six
HTTP POST method route for uploading information, which are uploading posts,
subscribing new category, unsubscribing category, making new request, responding to
request and accepting the respond. All POST requests require the token generated by
Firebase for authentication. Only verified users can upload information to the system.

Figure 4 — SQL to get all posts

The other part of the server implementation is to write corresponding SQL to
get the correct data from the database. Figure 4 shows an SQL which get all posts with
related comments and category, etc. It is a straight-forward SQL which joins many
tables together in order to get all related information. The performance of the server

getting data from the database is discussed in section 3.1.4.
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Report Received BHEE  x
dev@happens.hk
Gy A
Dear users,
Thank you for issuing the report. We will investigate it and reply you soon.

Best regards,
happens Development Team

Figure 5 - Auto-response email from the server

Finally, our server connects with other API to perform different tasks. Google
Gmail API is used to send auto-respond email back to the user when the user reports
problems of the system. Also, Google Cloud Vision API is used for filtering indecent
images uploaded. Google Cloud Vision APl analyse the image for inappropriate content
such as racy image. The system uses this features and filter the images uploaded. If the
post is flagged with inappropriate tag, it will be hidden.
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3.1.3 Implementation Phase (Client)

The implementation for the client application in both mobile and web versions
is done in parallel. The client application provides a user interface for user to use the
system. The Ul is implemented according to the design prototype in section 2.3. Two
views of the application are chosen to be detailly explained, while other views are
shown in Appendix.

el Map ® & New Request REQUEST

5209

New Territories

Shenzhen 120mins

i 4km

f)} ““ Y
@ - Marke
9 a Sai Kunt¢ vONGIUK
Country o ‘ .
. Request Here 7> YUEN EN
Hong Kong
_‘}§ TIN ‘ 7 N
Y i o m
¢ Google
Lamma Island .
Google ‘

Figure 6a — Map view of the system Figure 6b — Request view of the system

Figure 6 — Implemented user interface of the mobile version

Figure 6 is two screens shots from the Android mobile application of the system.
The map view and the request view are two of the main page of the application. For the
map view, it uses the Google Map API for Android which is an official API provided
by Google which supports clustering markers. Our system utilizes this feature of the
API and mark our posts on the map, while it could automatically cluster then when
zoomed out. Also, by long-pressing on the map view, it selects the point and ask
whether the user would like to request information from that point. After filling in
corresponding data in the request page, the request is sent to server and notify users

around that area.
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Mobile application focuses the data transfer from the application to the server.
Our system needs to upload images to the server; and it would take a lot of mobile data
usage during upload. Therefore, our system compresses the image to around 100kb.
This reduces the data usage significantly.

ns  Help  Logout

happens  Anywhere e jasper

Category  Dates Someane has responded for
r request.
ago

Someone has responded for
dordor our request
@ w1/ 3

Il s

Somconc has responded for
your request

Upvotes: | Downvotes: 3

This is a description of post 3. #happens #hello
Jasper nice phone
Jasper thank you

Figure 7 — Implemented user interface of the web version
Figure 7 shows the text view page of the web application. It has a similar user
interface design with the mobile version. This provides an identical user experience to
user in both mobile and web version. However, in the web application, it has fewer
functions as a computer gets a less accurate location and camera is not always
supported. Therefore, the respond to request function and the upload new post with

photos function is disabled from the web version.

https://happens.hk/user/5a9884ea6b099a29d5a80f61 16:36

https://happens.hk/post/47998 16:37

Figure 8 — Link sharing of happens in WhatsApp
Finally, there is an extra feature during implementation of the client application.
As each post or user profile has a specific link in the server, our system supports sharing
of the posts or user profile. Moreover, deep linking in enabled in the mobile application,
i.e. by clicking the link the application will be opened automatically and routed to the

specific page.

Page 21



Final Report for a Privacy-preserved Instant Event Sharing System (fyp17041)
COMP 4801 Final Year Project
3.1.4 Testing Phase
Testing phase is done after the implementation phase in April. Different
automated unit tests and integration tests are done to ensure the system works.

expected no. of posts:
got no. of posts: 1
Pass test: False

expected no. of posts:
got no. of posts: 1
Pass test: False

expected no. of posts:
got no. of posts: 1
Pass test: True

expected no. of posts:
got no. of posts: 49
Pass test: True

expected no. of posts:
got no. of posts: 50
Pass test: True

expected no. of posts:
got no. of posts: 50
Pass test: False

Figure 9 — Boundary Value Analysis Test Case for getting posts

First, boundary value analysis is used for the unit test. The defect of the system
appears easily on the boundary. For example, in Figure 9, the API server is tested for
getting specific number of posts. The limit is bounded from 1 to 50 so we tested the
value right above and below the boundary. It returns posts limit from 1 to 50 but not
returning error code for error inputs so the implementation is modified afterwards.

Second, integration test is done after every unit tested. We deployed the
application to some real Android devices and tested the request function. It notifies the
user in the range correctly. The application runs smoothly on different Android device

so the system passes the testing phase.
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simple test
URL: https://api.happens.hk/post
10 record
max 7.517036199569702
min 2.195797920227051
avg 3.2359124422073364

running concurrent test
URL: https://api.happens.hk/post
number of client threads : 5
number of client requests : 100
100 record
max 15.444331169128418
min 13.478350400924683
avg 14.769817559719085

running concurrent test
URL: https://api.happens.hk/post
number of client threads : 10
number of client requests : 100
100 record
max 33.34374761581421
min 2.454380512237549
avg 30.419591000080107

Figure 10 — Performance test result for getting posts
Finally, a performance test is done for testing the server for concurrency. Figure
10 shows the test results of the test in time measurement. The server responds in around
3 seconds for normal environment. However, when many clients send GET request to
the server, the server responds slowly. 10 client threads request 100 time would trigger
the server to respond in an average of 30 seconds. There is a time that the server cannot
respond on time and triggered a gateway timeout. The server is unacceptable so

recommendation is given in section 4.1.4.
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3.2 Problems Encountered

There are different problems discovered during the development. The first problem is
about the choice of programming language for the front-end application, while the second

problem is suggesting category.

3.2.1 Choice of programming language for the front-end application

In the initial plan of the project, React Native was planned to be used for the
implementation of the front-end application. React Native is a framework using
JavaScript language developed by Facebook, Inc. announced in 2015. The major
feature of React Native is that it can generate a cross-platform application, i.e. running
on both iOS and Android platform, in just one single implementation [6]. For instance,
Facebook and Airbnb are using React Native.

However, during research and implementation, the problem of lacking official
support from Google or Apple is found. For example, there is no official support from
Google Maps API in React Native. Google Maps in React Native is only supported by
third party and some main features such as location markers clustering cannot be
implemented. The map is a major component in the system and it cannot be developed
without the map. After discussing with the supervisor, native mobile version of the
system using Kotlin for Android is built. The platform setup is documented in section

2.1 and this problem is solved in the design phase.
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3.2.2 Category Suggestion

Category system as mentioned in section Error! Reference source not found.
is a major function that help the users to categorize their information and for the other
users to search for it. In the early stage of the project, we planned to make each category
in the form of type of the information plus the location information. The location
information may further consist of three levels (country, state, city) to indicate the
detailed location of the information. For example, a piece of information may be
categorized to “Traffic in Mongkok, Kowloon, Hong Kong”.

Nevertheless, during the implementation, it is hard to design and develop a
system for the user to input this information. The users are required to input four fields
and it is not user-friendly. The design is updated such that the category are in the form
of one type plus one location.

However, Google Cloud Vision API is designed to be used to distinguish what
the main object in a photo is and automatically suggest suitable category. This is not
working because we have to build our own category list beforehand and apply deep
learning to it. The learning machine is out of our scope and is difficult to build. Our
solution to the problem is that the system suggest popular categories to the user. More

development suggestion is discussed in section 4.
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4

Recommendations

Due to the limitation of this final year project, this report marks the final milestone for the

project. However, there are recommendations for enhancing the system, as well as providing

suggestions to future development on instant event sharing system similar to this project.

4.1 Recommendations for enhancing the system

There are still many problems and space for improvements in the system. Therefore,

there are recommendations for improving the system.

4.1.1 Implementation in iOS

Android and iOS platforms almost cover all smartphone users in the world, so
the system should be migrated to and implemented in iOS version to let more users use
the system. When there is more user in the system, there would be more information

exchange among users.

4.1.2 Localisation

Also, localisation should be applied to the system. Currently the system is in
English version and Chinese version is supported partially. Although English language
are globally recognised, if we would like to attract users from different countries, we
have to localise the application and translates the predefined list of categories and make

a localised setting page.

4.1.3 Different Network Environment

The system is focuses on images exchange to provide actual data. If the mobile
version is handled contrarily in different network environment, for example download
a bigger image for Wi-Fi user and compress a smaller image for mobile data user, this
would reduce the mobile data usage and may be an incentive to attract user to use the

application.

Page 26



Final Report for a Privacy-preserved Instant Event Sharing System (fyp17041)
COMP 4801 Final Year Project
4.1.4 Improve AWS settings
As mentioned in section 3.1.4, the server responds slowly when there are
concurrent client requests. This would happen in real world usually, therefore we have
to tackle the problem. Due to limitation of this project, the whole system is only built
on the basic Amazon EC2 cloud computing instance. However, Amazon provides
Amazon Relational Database Service (Amazon RDS) and AWS Elastic Beanstalk,
where they are specific server for database and web engine respectively. If we can
handle the traffic well among these services, the server response time can be increased.
Moreover, the structure of the database may not be well-managed so the query time for
getting posts is long. The structure of the database can be modified and take a balance

between duplicating data and getting quicker response.

4.2 Suggestions to future development

Mobile crowdsourcing is a popular issue nowadays. This system acts as a prototype to
future development on instant event sharing system. The technical suggestion to future
development on similar project is shown above. From the idea point of view, instant event
sharing system focuses on information exchange among users. Therefore, the system should
encourage user to post accurate information. For example, the system could be more incentive-
based. User should have a limit on posting and requesting each day. User can increase the limit
by solving others request. This would increase the quality of the response and also encourage
user to participate more in posting but not only request for information. The idea of mobile
crowdsourcing is to provide a platform for user to exchange information, so future development

should be concentrated on this way.
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5 Conclusion

This report has shown the overall progress of the final year project. This project was
initiated by the insufficiency of existing functions in the current social media applications. A
new instant event sharing system is decided to be built and it is a platform that can encourage
people to exchange real-time information on different places. It takes references from the
strength of existing applications, as well as providing new features to cover the deficiency.

This paper described the design, implementation and testing phase of “happens”, the
instant event sharing system. It has five important features, including the request-and-response
function, photo sharing function, category system, the authentication system and searching
function. The request-and-respond function let user inquire information based on location and
the system connects users in the world by location.

Moreover, this project is to develop the system in both mobile and web application.
Therefore, this system can be reached by a significant number of users. The mobile application
is native, i.e. written in officially supported language of Kotlin for Android. On the other hand,
the web version is written in React.js, but it has no photo sharing function, as we limit the
system only accept image instantly captured from the camera. In addition, the back-end server
is organised using Google Firebase and Amazon Elastic Compute Cloud. Firebase is a software
development platform, which provides all-in-one features to the development, such as
authentication system and database. Amazon EC2 is a web service provides scalable compute
capacity in the cloud. Our server is located in Amazon EC2, which includes the web
application, API server and the MySQL database. Firebase NoSQL database is used for real-
time data such as notification, while long term data such as posts are stored in MySQL
database.

The development process of the project is done in April 2018. Previously, the design
phase, implementation phase and the testing phase is finished one-by-one and the deliverables
are deployed to the public.

Despite there are different problems appearing during the development, solutions are
found to tackle them. The rationale to write native mobile applications, rather than using React
Native to construct a cross-platform application, is that React Native is not officially supported
by Google and Apple. This increases the difficulty of writing complicated functions, such as
implementing the map and geo-fence. The other problem is that the deep learning category
suggestion system is out of our scope so we choose to suggest only popular categories to the

users when they choose category in the post.
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During development, feedbacks are collected. Nevertheless, due to the limitation of this
project, improvements can be made if there are future development. Recommendation for
enhancing the system, such as localisation and improve AWS setting, should be done if the
system keeps running in the future. This would attract more users. Besides, suggestions are
given for future development on similar projects. Future development should be more

incentive-based and this fits the current trend of mobile crowdsourcing.
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Appendix

Implemented User Interface of the mobile application
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Text View Vote and Comment Flow
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New Request Flow
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New Respond Flow
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Searching Flow
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Settings Page
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