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ABSTRACT

This project is aim to develop WeChat Mini Program with the purpose of promoting the
Tourism in Kampar, Malaysia. WeChat Mini Program that use the services provide by
WeChat, which provide the same functionality as what a mobile application does. It consists
of two main modules in this WeChat Mini Program, which is the “Tourist Navigation
Services” and “User Behaviour Analysis”. Tourist navigation services are explain as the
ability that detect a user’s location and provide navigation services. In terms of user
behaviour analysis its will make use of the development of WeChat Mini Program to
capture the behaviour of the user through their travelling route, mini-program using
experience and also the data collected by capture the metadata from the uploaded

images.
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Chapter 1 Project Background

Chapter 1: Project Background

1.1 Problem Statement

Travel and tourism industry has raise rapidly over the years. It is expect to
augment further to an estimate $260.5 billion within the next decade from the currently
stands which is at $147.7 billion. (Source World Travel and Tourism Council) In
Malaysia, travel and tourism industry has become one of the major contributor to the
national economy. In year 2018, RM84.1 billion are being contribute by tourism sector
which up by 2.4 % compared to RM82.2 billion the previous year, said Tourism, Arts
and Culture (MoTAC) Minister Datuk Mohamaddin Ketapi. However, he also said that
there is a slight drop in international tourist arrivals, namely, from 25.9 million in 2017
to 25.8 million in 2018 and the per capita expenditure of the tourists rise 2.9 % from
RM3, 166 to RM3, 257.

From the currently situation stands it is clearly show the necessary of implant
an accomplishments in order to improve the tourism and travel industry in Malaysia.
Digitalization is evident in all industries and sectors, and the tourism industry is no
exception where technology has disrupted the old order of things and completely
reinvented the ways to explore traveling. Despite there are multiple tourism application
had published on the digital market in variety platform nowadays. However, there is
insufficient enough for the users today. For example, users always limited by phone

device memory space in order to use or download the tourism application.

Besides that, due to the rapid development of the country, small town or
countryside area are always been ignored and forgotten. Yet there always exist a tourism
value on those location or places. Kampar, a city that located in the state of Perak,
Malaysia. It is an historical location which been once named as tin village in past
century due to its primary industry in those time, tin mining. Due to its greatness’s
characteristic Kampar can say to be one of the potential town to transform into a

tourism-based attraction.
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Chapter 1 Project Background

1.2 Background and Motivation

The World Economic Forum (WEF) has placed Malaysia Tourism 26th spot in
Travel and Tourism Competiveness Report. (New Straits Times 2017) In addition,
Malaysia Tourism is also the biggest contributor to the Malaysia economic (Tang, 2013).
Only talking about Year 2016, 26.8 Million of tourists visited Malaysia and created 82.1
billion of receipts in Ringgit Malaysia. Comparing from ten years before 2016, which
is 2006, the arrival of tourists was only 17.55 million and only 36.3 Billion of Ringgit
Malaysia receipts was received (Tourism Malaysia 2016). From the statistic above,

Malaysia Tourism economy has improved rapidly throughout the years, even until now.

Furthermore, it is important to strengthen the Malaysia Tourism, at the same
time the Malaysia economy, in order to improve the Malaysians’ living standards and
contribute to lower unemployment rates. From the Information and Technologies (IT)
perspective, to strengthen the Malaysia Tourism is not chatter in this century.
Smartphone and personal computer with the assistance of internet, social media, browse
engine etc. Mobile Application are the most common way to implement those
accomplishments in handheld devices. However, one things that are taking concern is
that handheld devices are always memory space limited and mobile application are
memory consumption. In order to overcome that problem, Tencent has launch a feature

called "WeChat Mini Programs” in year 2017.

WeChat started in year 2011 as a chat messenger and now there are transform
into the most popular social media application in China. WeChat provide its user so
many features and services which to achieve the concept of all in one places. For
example, it offers Messaging, Official Accounts, Moments, WeChat Pay payment
services, City Services, Heat Map, Friend Seek, News Search, WeChat Out and with
the addition of WeChat Mini Programs.

WeChat Mini Program is an app within an app. It provide a platform for service
providers to create and launch their own services and program within the WeChat
application. There are no further downloads are required and does not needed a free
storage spaces in order to use the services. All the user need is just the WeChat
application and a WeChat account. It develop in their specific programming language
which is a JavaScript framework developed by Tencent.
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Chapter 1 Project Background

1.3 Project Objectives

This project’s main objective is to build a more accessibility and convenience
platform to access the features and information in order to promote and enhance tourism
of Kampar. WeChat Mini Program are the platform that going to develop in this project
which due to it characteristic that user does not required to download any application

software into their devices in order to using the tourism services will be developed.

As the scope of the project the tourist navigation system will be, develop which
it will connect with the third party navigation application such as Baidu maps or Google
Maps in order to provide navigation services. Besides, as the implementation of the
tourist navigation system, it also aim to track the route of the user travel from time to

time.

On the other hand, the mini program itself also act as an information gathered
resources. Which user are able to check and browse for the tourist related details such

as accommodation, food, attraction and else information within Kampar area.

Finally yet importantly, this project will be focus on capture the user behavior
through the location tracking and most frequently search result. While user using the
service that provided by the WeChat Mini Program their interested information would
be capture from time to time to provide a tools for enhancing the specific area or
activities by determined user favorable behavior. The data achieved will then be analyze

and to discover new business model in future.
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Chapter 1 Project Background

1.4 Proposed approach

In this project, WeChat Mini Program are proposed and launched in order to
promote the tourism industry of Kampar town. By completing the project, a WeChat
Mini Program named visit Kampar will be build and publish. WeChat Mini Program is
an application inside another application. It provide superiority of does not require
download where user able to use the services and features supported when there is a
WeChat accounts and the WeChat application itself. WeChat is not only just a social
media application but also a bridge of communication and transaction between services
provider and user. For example in this project, the visit Kampar mini program is known
as a platform that use to be provide tourism services within Kampar town and retrieve
the user surfing and travel data. In the program, it consists of variety of features such as
navigation services, mini games, reward services, information provider and review and

ratings services.

In the term of display language, the visit Kampar WeChat mini program are
fully develop in mandarin language. This is to avoid the language shock issue and
produce a more familiar platform for the China tourist as well as the local chinse citizen.
We believe that it will able to promote the tourism of Kampar town and boost the

economy of small town area by attract the focus and visitation of them to this place.

Finally yet importantly, it would be the behavior analysis and data collect
process. The user’s app-usage behavior and travel route are record to the server from
time to time. It aim to use for the analysis process in the future time by determine the
user’s travel behavior and their likely interested content. Sever that are going to

implement in the project would be the WeChat Developer Cloud.
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1.5 Highlight of Achievement

In this project, that are several achievement have been made throughout the
development stage. The first achievement was the successfulness in development of a
functional WeChat Mini Program. At the end of the development phase, visit Kampar
WeChat mini program are capable enough to display and show the tourist related
information of Kampar town. For example, user are available to browse for the hotel,

attraction and food o restaurant information by using the mini program.

Besides, the second major achievement in this project was the development in
the tourist navigation system. With accomplish of this achievement, user are able to
browse for the nearby attraction in the mini program. Furthermore, it also support in
apps maps viewing and drag the mark point for look up locations information as well
as to set destination. Moreover, in order to provide a better user experience, user can
just to turn up their navigation tools with a single press on the attraction information
pages. In order to build a more perfect mini program and better user experience that are
some simple features had been developed such as user login, calendar, authorization

settings and phone’s details detection.

The third achievement in this project is the development of the travel aloum. In
this travel album user are provide the features such as upload their favorable pictures
into the mini program. This is then further develop which the user are able to write
description on the photo uploaded and the metadata will be obtain automatically while
the picture is uploaded. For example, the captured location, date and time had been
recorded for further analysis purpose in the future.

Last but not least, another achievement is the behavior analysis and data
collection. The Mini Program had always recorded user’s information such as name,
sex, region, language and type of phones while user log in to their WeChat account.
Besides, the metadata of the uploaded image for travel aloum in the mini program will
be export and the image’s capture location are use as the user favorable travel route
plotting materials. Furthermore, user using experience and behavior are always been
record while the program launch For example, page of user more likely to visit, average

time of duration that stop on the page, and per capita duration.
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1.6 Report organization

In this project, the reports has begun with Chapter 1 which describe the problem
statement, background and motivation of the project, objectives of doing this project
and the method that are propose in order to achieve the objective of this project. Besides,
this chapter also describes what have been achieved throughout the development stage

of this project.

In Chapter 2, some of the research has been done on the technology and the
related topic that are going to involve in the project. It consisted ten literature reviews
that include the surveying on the existing tourism mobile application, information on
tourist related website, review on the WeChat Mini Program development tools, the
usage of navigation system and else.

In Chapter 3, the system design of the proposed program has explained in detail.
Firstly, it state and describe the architecture of the software implemented. Furthermore,
it explained the whole development process of the Visit Kampar mini program. The
process is separate into little part in order to enhance the simplicity of the process
explanation. For example architecture for the program, overview of the development

process and flow chart for each features are described.

In Chapter 4, the programming tools and language have been introduced.
Besides, methodology and general work procedures of the visit Kampar mini program

are explained and page arrangement for the mini program are well listed and elaborate.

In Chapter 5, the implementation issue and challenge has been fully elaborate
and discussed. It classified into two part of the challenges which is technical and non-

technical.

In chapter 6, the tourist navigation features were explained and emulate. In

addition, data collection related topic are also discuss in this chapter.

In Chapter 7, conclusion throughout the project is being mention and elaborated.
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Chapter 2 Literature Review
2.1 Review on Tourism Mobile Application

Due to the rapid increase in global users have bring the mobile computing
become a dominant platform in software engineering. According to the world
application market it’s say that there are more than 2 million mobile application are
currently available for mobile users which generally in social networks, travels,
communications, games, multimedia and utility. The increase in mobile application
development and user highlights the needs for efficient, effective and standardized
development process, which include Effort estimation, functional sizing measurement
to quantify the quality of mobile application. In this review we will focus on travel-
related mobile application. Tourism application represents an unprecedented
opportunity to promote and provide the destination visitor information, booking
services and some travel-friendly features such as tourist navigation services and

voucher redemption.

From the developed tourism specific apps, its proving that to be best examples
of provide detailed tourism information to the tourist when in-location. User can simply
access to a rich, interactive guide to the tourism offer and features with just a simply
touch the icon on their mobile devices. As from the comparison of few major tourism
and travel mobile apps in China such as Ctrip, Qunar, TongCheng, Tuniu, Elong and
Lvmama, GPS navigation services is no doubt become the most important features in
the tourism mobile application which nearly all of the application that researched
support this features. With the available of this services, users are able to where they
are in relation to all the restaurants, attractions and events around them. Besides, photo
sharing, travel records and offline guided tour is a very useful function to provide great
attraction to the tourist.

Instead, there exist an issue on most of the mobile application that on the market
currently which is the improvement of the user interface. In a four inch or greater screen
phone devices it is very challenging to show all the content to the user. This might affect
the user’s experience when the interface is too complex, and the un-clarity of the

navigation provided which then will brought a great inconvenience to the user.
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2.2 Review on SWOT Analysis on Mobile Application

SWOT is an abbreviation that has become a proper name. This name represent
for strength, weakness, opportunities and threats. It is an analytical framework that use
to draw out the whole picture, analyze the problem due to the situation and search for
the most efficient and best solution. SWOT analysis is a tool that not only help in
identifies the internal influences but the external influences as well. Most of the times
human are always ignore the key aspect that mentioned by SWOT while planning which
cause the loss of the opportunity to take the real advantages. SWOT analysis does not
necessarily provide a solution but it does lend a hand on analyze the key issues that

affect your idea.

In the development of mobile application, SWOT is usually been offered and
implement before getting start the development process. By implement this services,
there are more easily for them to look out of the box and understand the requirement
and idea of the project more deeply. Besides, it can also help in identifies the weakness
of the idea which will guide them from avoiding the failure and deter threats.
Furthermore, it able to help in spotting the more competitive strength and exploit
opportunities for the idea that have been planned. However SWOT are not a universal
solution, it just one though critical step of your idea planning. SWOT analysis did not
have a priority scale which it cannot provide a final decision instead of just generates
the idea. Some of the moments the idea and information that created by SWOT might

be useless.

While conducting SWOT analysis into the mobile application, it is important to
clear that strength and weakness are often internal. Meanwhile, opportunities and threats
are due to external influences such as market and competitors. In determine the strength
of a mobile application, clarify all the characteristic of the app idea are needed. Search
for the strength that concerning the competitors in the same field and for those similar
characteristic are classify as a necessity. For the determination in weakness of a mobile
application, comparison are required. There is no limitation for the perfection, compare
the weak sides of the competitor’s applications and analyze its challenge as well as the

solution. By research deeply to the strength and weakness of the mobile application it
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is possible to generate an opportunity from it. Strength and weakness that founded can
be further analyze and improve them to become a new opportunities.

SWOT on UX

» Great global Navigation Bar ¢ Long subscription progress
e Attractive Banner ¢ Poor mobile optimization
e Easy to navigate e Text difficult to read
Opportunities Weaknesses
(Competitors’ Weaknesses) (Competitors’ Strenghths)
e Speed in loading e Exclusive social media engagement
o New way to reatain users visit ¢ |nimitable app function

Figure 2.2.1 Comparison of SWOT on UX
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2.3 Review on Mobile Application Data Collection- Data Sharing

Data sharing is one of the common data collection method. It is the practice of
making research data available to other investigators or institutions for the purposes of
social scientific research. Data-sharing can occur through informal data exchange

among data owner, and formal data exchange through data archives and repositories.

Data that collected by data sharing
technique generally more precisely, large in scale, and sustainable. In most of the
mobile application, user have to insert their personal information and data while register
and log in to their account. From time to time, the application itself will store the data
for a long period of time until it is no longer important and relevant. Therefore, the data
that obtained from the mobile application will be large in scale. Besides, data sharing
also involve the track of user’s experience on using the mobile application. When the
user agree with the terms and condition of using the apps, the permission of the
application to track the usage of the application has been granted. This data is then
collected and there might use it to conduct their own data analysis on their user to figure
out the user behavior and then to make a more precisely and effective prediction and

suggestion to their user.

However, data sharing technique must be in a situation of agreement of both
side. There for if there exist a number of user which are not willing to share their details
and agree with the usage term then the user might not able to use the apps. The main
reason is due to legal and privacy issue. The legislation of Malaysia which is Personal
Data Protection Act 2010 (PDPA) has mentioned that a data user is prohibited from
processing personal data of a data subject without consent. Therefore, a mobile
application developer could be sued in a legal due process if they are found sharing their

data illegally.
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2.4 Review on Impact of Mobile Application on tourism industry

Smartphone play a significant role in mediating the touristic experience ( Wang,
Park and Fesenmaier, 2012). This cause a situation where there are less differentiation
among the tourism and daily life as travel-related activities, from obtain inspired on a
social media to getting flight rate information on the go are now very common to exist
without any physical barriers to the end-consumer. Therefore, it is claimed that the
implement of smartphone into daily habits produce a great effect and consequently

affect the modern tourism behavior (Wang, Xiang and Fesenmaier, 2014).

Previously, people are normally use the guide books and checking magazines or
periodicals for planning their trips. Tourist are always highly depends on the booking
agency and reservation stores in order to make purchase their transportation ticket such
as rail and train as well as for booking their hotel room and get the tourist catalog. The
development of mobile application has change the situation. Tourist can browse for all
the information right from “go” by using the mobile devices. Besides, it also provide a
more detailed information browsing experience which tourist can look for 360 degree
view of the rooms, video, images and also the accommodation and attraction review
from other user. Furthermore, it also provide a more economic and convenience
platform where tourist can book and purchase their ticket online without paying any

service added charge and also able to grab the promotion on time to time on hand.

Due to the high demand of user on mobile application, the tourism apps are
further evolve and developed with many value added features and services. For example,
to search for the attraction nearby, to provide geo-location navigation services, cashless
travel with implement of e-wallet and else. The development in mobile application has
brought a more efficient and convenience platform to the tourist for raise the quality

trips regarding planning, searching and travelling stages.

BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR

11



Chapter 2 Literature Review

2.5 Review on WeChat Mini Program

In China, WeChat has been categorized as one of the most used communication
apps and is say to be the first social media apps in China. To the global, WeChat is not
just an apps but it also consist of a lot of features such as sends texts or vocal messages,
take photos and videos, send locations to friends, pay for shopping, make an
appointment to the doctors and many others. WeChat itself claim that they has bring all
the most useful features in Chinese’s life in one single app. Since January 2017, WeChat

has proudly introduced their brand new features which is WeChat Mini Programs.

WeChat mini programs is also knows as a “sub-application” which is one app
inside another. Therefor with the appearance of this brand new features user will no
longer need to download an apps for using specific services because it might already
available in WeChat itself. The purpose of the WeChat mini programs has went through
avery great response is because of its convenience. Mobile application are always spend
up a lot of storage in order to download the apps and this will cause the user have lesser
memory storage to store their personal files such as photos and video. WeChat mini
program are claimed to be less storage space spending, more convenience and faster
speed. On the other hand, the amount of cost that require to develop a WeChat Mini

Program are usually lower than develop a native app.

However there are some limitation has been revealed from the study of the
WeChat Mini Program. First was the limited size of a WeChat Mini Program. There are
only exists an amount of 10 MB can be use up while developing a WeChat mini
programs. However this 10Mb does not included the pictures, music and videos that
can be hosted on a server. As a result, some of the features that required larger number
of memory are required to link and access to the third party apps instead of just in-built

inside the WeChat mini programs.
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2.6 Review on cashless travel

Living style for the world today have been greatly influenced and surround by
internet. Through the internet related technological innovations such as big data, e-
commerce and Internet of Things (loT), it improve the simplicity of the launching the
daily task. Not only that, it also give a huge improvement on many industries for
example tourism. The rapid growth on e-wallets are useful in development of tourism
industry which it allow the cashless electronic transactions. Therefore, it simplicity the
process of payment hassles on travelling. For examples, when comes to travelling the
most frequent happened hassles definitely would be the foreign exchange. Instead of
spending the time to search for ATM machine or money changer, e-wallet will obsolete

this time consuming process.

In year 2018, china tourist has become the Thailand’s largest tourism market.
It follow by the situation where more and more Thai merchants started to implement e-
payment systems such as WeChat Pay in order to cater the tourist from China. Besides,
in order to promote the cashless travel concept, local government has done some effort
on this such as implement the e-wallet system into local transport systems in order to
raise the tourist experience. By integrating this on public transport it bring a great

convenience to the tourist and might create a seamless system for the western tourist.

However, by integrating and promoting cashless travel it does arise some
problem on it which there are too many e-wallets apps are available on the market.
Tourist are probably needed to install a list of different apps in order to make the
payment through specific e-wallet and so with the merchants too. Merchants are not
expected to own all the different types of e-wallets as well. Therefor in China, most of
the tourist and the common man are typically using the WeChat Pay as their tools of
making payment transaction since it has claim that WeChat are generally own everyone

for Asian citizen
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2.7 Review on Tourist Behavior Analysis

Smartphones and tablets has become an integral components for a tourist to look
for information support during the trips todays. As to detect the user’s location from a
mobile application, technology platform such as internet, radio signals and global
positioning system (GPS) data are frequently been chosen to be use. A well location
services are always offer a better travel experience while in trips which by provide a
more comfort, memorable and informative trip. Furthermore, the hybrid of mobile
technologies with GPS antenna has created new seed s of tourist. For example the tourist
route planner, dynamic change of tourist route and else.

With exists of the technological innovations that influences from the geographic
information systems and GPS, it shows a significant changes on the behavior of tourist
and preferences. Therefore, a new method of analytic on behalf of the human behavior
have been in created. With the use of GPS signals, it is possible for the application to
track the movement of the tourist within the city and indeed the data that have been

tracked will helps in determine the most popular tourist route and facilities.

Besides, the data that have been obtained through the tracking from the GPS
navigation system are useful in the doing data analytic. More accurate and precise
suggestion and promotion are trust to be able to deliver to the tourist more efficient. For
example, the number of the user click on certain page are always been tracked as well
as the location of the user. This data can be further analyze and then implement data

processing on it which could be a useful big data in the future.
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2.8 Review on Big Data

In the recent years, big data is a common term around the Information Technologies
(IT) world. Big data indicates a massive amount of data, not kilobytes or gigabytes, but
itis in terms of terabytes or petabytes of data. In addition, the data can be in many forms,
structured and unstructured. For instances, structured data are from websites, blogs, and
etc. They can be retrieved easily, but it is only 25% of total data (Rajendra Akerkar,
2012). However, unstructured data are spread around the internet. They can be in the

form of photos, videos or data from Facebook.

Big data benefits the not only to enterprise, but also to community, government and
etc. For instance, Alibaba applied the concept of precision marketing, which has a direct
relationship with big data. With massive amount of customers’ data, a company is able
to make a precise prediction towards the marketing strategies and promoting strategies
for not only present but also future (Yang, Pan & Song 2014). Moreover, big data also

benefits for management by:

- Reducing the cost and increasing revenue,
- Improving the product and facilities,

- Boosting the operational effectiveness,

- Improving in the innovation processes and

- Expanding of new products and markets.

(Leeflang, Verhoef, Dahlstrom, & Freundt, 2014; Silva & Campos, 2014; Minelli,
Chambers, & Dhiraj, 2013; Ohlhorst, 2013).

Big data can be described with 5 characteristics, which is The Five V.

e The first V is volume, as mentioned above, the volume refers to terabytes or
petabytes of data, and the data will be increased rapidly from time to time,
because of continuation of data collection.

e Next V is velocity, the speed of processing the data, from data collection until
data visualization.

o Nevertheless, Veracity refers to the messiness or accuracy of the data

e Another V to take into account is Value, Having big data is no good enough,
until it becomes value. (Marr 2014)
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e Thelast V is variety, the mixture of data types and formats from various sources.
(Rajendra Akerkar 2012).

By reviewing to the official portal of Ministry of Tourism And Culture Malaysia,
limited data are found on the portal. For instance, the hotel data, limited hotel
information is found on the portal and is listed without updated hotel pricing. In addition,
the registered travel agencies information is not up to date. This proven the data
collected is not processed and not automatically updated or analysed. Or in the worst
case, the data is not even collected and stored. This problem is very critical to the
industry of tourism in Malaysia. The most important data is held by the government and
only the government has the right to access those data, for example the tourist details,

hotel booked, and travelling intention.

This data is again very critical to the industry of tourism in Malaysia, because
after the data undergoes the processes as mentioned, it becomes a powerful and
advantageous tools, in order to improve the Malaysia Tourism. More specifically,
Malaysia can have a more detailed flow of the tourist’s itinerary or even the tourist’s
mentality of travel. If the Malaysia government got such a powerful tools on hand,
undeniable the Malaysia Tourism will be improved rapidly, by precisely advertising,

tourism attraction improvement, tourism attraction condition forecasting and etc.

This tools can also be used by the community via the internet, which will make
the community convenient and travel more efficiently to provide the user a personalised
experience. Social media and internet tools are instrumental in enabling Smart Tourism
Destinations to develop such dynamic connections, as technologies enable them to
network. Social media has been considered as a useful and rich source of tourist
information (Miah 2016).

On the other hand, the processes mentioned above has their own challenging
part in order to apply them. The following questions are the problem that the project

will face.

o Where is the source of the data?
o What data should be collected?

o How is the data storing and cleaning process to be done?
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o How the data analytic can be perform?

o How to visualize the data?
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2.9 Review on Mobile Navigation System on Tourism

In the decade that fulfill with modern technology and application, GPS (global
positioning system) has become the common profile to exits in the mobile devices for
the activity of the information services in order to determine the location of tourists. It’s
become necessary to has information processing function for the current location of the
tourist in an application. The application that without such function has become less
popular, because tourists is often unable to determine their location during the trips.
There are some well know example of mobile algorithm for tourist that are based on
GPS data such as navigation systems, route planners, augmented reality systems and

computer travel guides.

Scientists of the International Association of Engineers (IAE) has created a
navigation system that helps to determine the information on the relevant route
(Nakatani Y., Tanaka K., Ichikawa K. 2010.). This approach allow tourists to create
and modify their own trip by select the preferable tourists’ sites to visit. The optimal
route that included with the object related is then generated and displayed on the mobile
devices. Therefore, digital maps and GPS information has become the most important

aspect throughout the trips.

There are a lot of information technology developments has done in the field of
navigation systems. One of the most attractive developments was the water vehicles’
navigation systems. This developments has been further consolidated while the succeed
of the scientists of University of Munich to produce information system that support
safe travelling in mined waters. (Babel L. Zimmermann T. 2014.). This system support
an essential feature which is the particularly centimeter accuracy of the coordinate
calculations and best route selection criteria by determine the need of safety condition

and duration of trips.

Inspect in the field of tourism information system, GPS navigation technique
has been widely use in planning indoor routes. This is further proved while the tourists
sites is usually have complex spatial structure and tourist are always facing the problem
of getting lost when they are not clear with elements of objects and spaces without the

assists of professional guide( Zeimpekis V., Giaglis G.M., Lekakos G. 2013.)
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2.10 Review on Location Positioning of Smartphone Devices
2.10.1 GPS-based Positioning

Global positioning system (GPS) claimed to be the dominant technology to
define user location on the smartphone device. Theoretically, GPS is a mature
technology and free services that allow user to use it without limitation. This is because
GPS is a public accessible technology, user are able to obtain their current location
information through satellite positioning services. Mobile devices nowadays are
commonly support the capability to receive the GPS signals with its built-in GPS
receiver. By this the signals that generate from the GPS satellite will be able to transmit
to the mobile devices through the GPS receiver. In order to overcome the calculation
for the position of GPS receiver, four or more satellites are needed. On the other hand,
the data that has dispatch by the satellite which include the location information and the
present time and this data is use to undergoes the positions’ calculation process which

named as trilateration.

As show in the figure 2.10.1 below the receiver will detect the distance from it
to satellite A, then determine whether it will be placed somewhere on the red circle.
Similar procedure is then define in satellites B and C, the location will be calculated by
intersecting the three circles. As mentioned before four or more satellite is needed to
undergo the calculation process, besides the usage of the three satellite that have
mentioned before. To overcome any clock errors among the satellite’s clock and the
GPS receiver clock another satellite is used and I also known as fourth satellite. This is
important due to the little distinction of the clock can brings to serious failing in location
determination process. As from the research, type of GPS receiver leads to greatest
effect on determine the position accuracy. Normally the GPS receiver on the market
now is having an accuracy of about +10 meters. However, there is a limit of the GPS
based positioning technique which it will only works well when there is in an outdoor
environment. (Griffin, 2011)
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Figure 2.10.1.1 Overview of trilateration process (physics.org, 2014)
2.10.2 WiFi-based Positioning

From the review of GPS based positioning technique, it is proved that GPS-
based positioning has provide a great performance while in outdoor environments.
However, it is not functional well when there is in close up environment condition such
as underground subway (tunnel), building and etc. It is important for the systems to
achieve and obtain user’s position when they are not in an outdoor situation. This is
because to make sure there is not lost of position tracking situation happened and to
make the navigation application to keep on track the user while in any environments
instead of just outdoors. As claimed by a researcher, there are possibility to achieve the
realization of indoor positioning system due to the mobile devices nowadays are
commonly fulfill with Wi-Fi adapter and major of the modern buildings have Wi-Fi
access points todays. (Shah & Shah, 2014)

Several Wi-Fi placement methods such as Nearest Access Point, Received
Signal Strength Indication (RSSI) and Trilateration have been implemented and
implemented to determine the user's indoor location. Nearest Access Point is one of the
easiest techniques to justify the location of customers depending on the user's closest
access point. This method, however, provides a low precision rate, but it does not

involve complicated calculations and activities on the other side.

Received Signal Strength Indication (RSSI) is also one of the technique that has
been use for Wi-Fi positioning. This technique determine user’s location by measure
the distance between the sensor and the nearby access point with depends on the
strength of signal that received. It can also be used to deduce the distance to the points
of access. To determine the signal strength loss, devices will measure and calculate the
Wi-Fi access point output energy level and the user's signal strength. The free space

path loss equation is the technique that the system uses to calculate the distance to a
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particular access point. It will collect the position and distance from three or more access
points and then calculate the place using an algorithm called Trilateration. Trilateration
is an algorithm which similar to the GPS-based positioning technique, systems will

calculates a location by intersect the three circles.
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Chapter 3: System Design

3.1 System Architecture

In this project, while formulating the system architecture, layered architectures
have been implemented in and act as the system architecture throughout the project. In
such case, layered architecture for the visit Kampar WeChat Mini Program have been
separate into three layers. Layered architecture is a set of techniques and patterns that
implement into the system in order to develop the fully structured mini program based
on industry and vendor specific standards. The layered system architecture of the

WeChat Mini Program is show in Figure below.

Presentation Layer

Services Layer

5

Data Access Layer ” g

\veﬁcin-cioug

Figure 3.1.1 Show the layered system architecture of the WeChat Mini Program

For the presentation layer it is primary focus on how the application would be
presented to the end user. While designing this layer, user or client type are determined
correctly in order to create a more compliant program. Besides, the deployment
constraints has to be take note as well while developing. The other prerequisite for
designing this layer is implement the accurate data information and put in place a strong
data validation technique so that your app can be protected from invalid data
information.
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For the services layer, its concern on the services that going to provide to the
user such as logging, browsing, caching, validation, security and exception management.
In this phase, the tasks is usually separate into various categories in order to reduce the

complexity of this layer.

Data access layer is the layer that will meets the WeChat mini program
requirements and facilitates secure data transactions. Thus, the system that design in
this layer are require the capable to scale in the future as the business requirements
might change. Besides, all the data access functionalities are encapsulate inside this
layer and it handles all CRUD (Create, Read, Update and Delete) operations and data
sources. Least privilege are encourage to be implement in this layer in order to avoid

any data stealing and enhancing the safeness of the data access mechanisms.
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3.2 System Development Overview

In this project, there are a lot of works and effort that has been contribute in
order to achieve the objective and also deliver the best result which to fulfill the
expectation of this project. For further details, system design of this project has been
categorized into 4 major parts which is preparation, coding, compiling and uploading,

testing.
3.2.1 Preparation

In this project, various basic knowledge are required in developed the WeChat
Mini Program. Firstly, comparison and reviewed between the tourism applications are
done with the aim of determination of the features and information that are required to
implement in the project. Few tourism related application and program are account into
a research by comparing the strength and weakness of the application provided. SWOT
analysis was also implement and undergoes during this phase, then for those features
that exists in every apps are categorize as a must function and not the extra one. The
common features between the application is listed out and add into the features
development list. For example, the basic function such as log in, review, rating and
navigation are seem to be necessary and common in term of a tourism application.
Besides, study of WeChat mini program and various platform is undergoes in order to
acknowledge the most suitable and efficient platform. In this project, WeChat Mini
Program have been selected as the developing platform as it provide the superiority
such as does not require download, lower development cost and faster development
process. After all, the research process done, it comes to the pre-development process.

In this stage, development software provided by Tencent (IDE Integrated
Development Environment) has to be download and install in order to do all the code
and preview your mini-program. Besides, a developer account are necessary to register
and create on WeChat Open Platform in order to get approval on the linkage of WeChat
back-end account. After the account registration process, a registered company is
required for verification process in order to getting access as a WeChat mini program
developer. On the other hand, after registered as a WeChat Mini Program’s developer,
a cloud environment is created in order to enable the cloud development capabilities.
The cloud environment contains independent database instances, storage spaces, and
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cloud function configurations. Each environment has a unique environment IDs, and

the initially created environment automatically becomes the default environment.
3.2.2 Coding

In this project, the major development stage are carried out with the coding
phase. For the very first step, developer have to acquire the App ID of WeChat Mini
Program. This is because as the restriction of WeChat, developers cannot directly use
the App ID of the service number or subscription number instead they need to log into
the mini program development account ({81524 &) that provided by WeChat.
Then, while WeChat account is logged in the WeiXin’s developer open platform,
developers can start using the WeChat development tools by scanning the QR code with

their WeChat account and then an APP 1D is required to insert in order to build a project.

MEARTEE | ER i
&0 wE
FEER FEIEE
RFPSis
SRS
S
e AppID(ERID) [
@ eE
AppSecret(Z\EEEH) F=

Figure 3.2.2.1 shows that the WeiXin’s developer open platform and the applID obtained

After coding environment has been successfully set up, coding phase is ready to
be conducted. In the coding phase of development a WeChat Mini Program, there are
four types of language and files that are mainly use which is WXML (WeiXin Mark
Language), WXSS (WeiXin Style Sheet), JSON and JS (Java Script). WeChat Mini
Program development code are define in their own specific programing language.
However, in fact, there are similar but with just a little minor differences to the Android
development language such as Java, CSS and HTML. JS, which indicates as the script
file of a mini program, in this file app services is implement and coded. In this file, wide
range of APIs are available such as synchronous storage and synchronous read local.
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Besides, the JSON file which indicates configuration file in WeChat Mini Program.
Developers are able to configure the mini program at a macro level. It can configure
and determine which pages of the mini program consists of, configure the background
color of the mini program, decide the navigation panel’s style and set up default title for
the mini program. WXSS file indicates style sheet, which use to be set up the style rule
for the pages. It determine how the components should be displayed on the screen.
Furthermore, WXML is indicates as the layout file. It is mainly used for the overall

interface or layout design of the page.

In this project, the most essential approach for the coding phase is to create an
app page, which include app.js, app.json and app.wxss. App.js is the mini program

script code that use to monitoring and process lifecycle function (4 4y /& £ & £%),

indicate the cloud storage (= 7%:) and declaring global variables (£ HZ &).

config = require('config');

App({
onLaunch: O

logs = wx.getStorageSync('logs') || []

wx.setStorageSync

wx. login(f]|
success: res => {

)

wx. getSetting({
success: res => {
(res.authSetting['sc

wx.getUserInfo({

success: res => {

.globalData.userInfo = res.userInfo, console.log(res.userInfo)

Figure 3.2.2.2 shows the app.js file that writing on process lifecycle function
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.userInfoReadyCallback) {
.userInfoReadyCallback(res)

1
Is
onShow: 01

success: ({ userInfo }) => {l

user. (userInfo).save().then(user => {

.globalData.user = user;

(conscle.error);

Figure 3.2.2.3 shows the app.js where initialize the cloud server

.globalData.user = user;

(console.error);

getDevicelInfo: (callback) {
that =

( .globalData.de )
callback == "fun && callback( .globalData.deviceInfo)
{
wx.getSystemInfo({
success: (res) {
that.globalData.deviceInfo = res;
callback == "function” && callback(that.globalData.deviceInfo)

1
I

globalData: {
userInfo:

u

Figure 3.2.2.4 shows the app.js where the global data is declared

App.json file is the global configuration of the entire WeChat Mini Program. In
this file, pages have been determined and configure. Besides, it can decide the mini
program’s background colors; implement navigation bar style and design, set up the

default title of mini program and specific route direct for the tabbar.
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hake_detail®,

attraction”,
fattr_detail”,

/food_detail”,
hotel/hotel",
hotel_detail/hotel detail”,

1,
"window™: {
"backgroundTextStyle™:

“navigationBarTitleTe
tionBarTextStyle

Figure 3.2.2.5 shows the app.json file of Visit Kampar Mini Program where the page is
determined

1
L
1
is
"tabBar": {
"selectedColor”:
"list": [
{
"pagePath
“text"
"iconPath
"selectedIconPath

“pagePath

"iconPath™: "i
"selectedIconPath

“pagePath™: “p

"iconPath™: "i
"selectedIconPath”:
“text”: "FHif

1
i

Figure 3.2.2.6 shows the app.json file where the tabbar is set up and declared.

Moreover, app.wxss file is the common stylesheet for the entire mini program.
Style rules are declared in app.wxss and can be use in the page component’s class
attribute. The app.wxml does not exits due to it does not need an interface layout for the

declaration process of the mini program.
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8-

box-sizing

s
L

padding-bottom: 1@px;
border-bottom: solid O#462f1d;

align-items:

r

Figure 3.2.2.7 shows the app.wxss file

Besides creating the directory of app, another page that are coded was the logs
page. In this directory, there are four file consists on it which is logs.js, logs.json,
logs,wxml and logs.wxss. In the file, logs.js, various API is used such wx.getUserInfo,
wx.getStorage, wx.navigateTo, wx.stopPullDownRefresh and wx.openSetting. Data
and variable have been declared at the first of the pages’s coding. Function such as
viewPersonlInfo, login, viewSystemInfo are created in this pages. The main function of
this page is to create a user login interface, display user-info and implement those
common features such as calendars, phone details checking, setting configuration and
respond to the interactive events.
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app = getApp()

{ title: "Fill

1,
[{ title: 'HF", text: **, access:

[{ title: 'XAF", text: '*, access:

[{ title: '} &, "*, access:

Figure 3.2.2.8 shows the JavaScript file of logs page that declare the data to show on

screen

\
onLoad: 01
(app alData.userInfo) {
a({
: app.globalData.userInfo,
fo:

(this.data.canlUse) {

app.userInfoReadyCallback - res => {
.setData({
userIn

hasUserInfo:

Figure 3.2.2.9 shows the JavaScript file of logs page that implement the wx.getUserInfo
API
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logs js

i viewAbout:

1
¥

viewSetting:

Iminiprogram/pages/logs/logs.js 26KB Row 79, Column: 5

Figure 3.2.2.9 shows the JavaScript file of logs page that implement the wx.getStorage
API

On the other hand, logs.wxss file are not necessary in some case due to the style
sheet will be shared the same attribute with app.wxss if they are having the same style
rules. Hoevewe, in this case the logs.wxss is creted and implemented due to the new

rules are declared for this page and a wxss file is imported for aim to create list on screen.

t.of. flistflist

Figure 3.2.2.10 shows the logs.wxss file
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Furthermore, the configuration file index.json are not necessary to be created in
this case. This is because the common page’s app.json will cover over other page’s style
rules by default. Index.wxml is the file that use to create the page structure, bind data
and process functions.. In the project, <view>, <block>, <image> and <text> are

implemented.

“>{{userInfo.province}},{{userInfo.city}}

PR, #hlSTE.

Figure 3.2.2.11 shows the logs.wxml file that use to create structure output
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Morever, as a part of the project album’s directory have been created in order
to provide travel alboum features. In this directory, it contain 4 file which album.js,
album.json, album.wxss and album.wxml. For album.js, wx.cloud.uploadFile and
wx.chooselmage have been implemented in order to provide support for the upload and
download images features to server. Database has been initialize in this file and to work
with the command such as db.collection.get and db.collection.add. Besides, myexif.js
file has been imported to the aloum pages in order to track down the metadat of the

pictures uploaded which use for behavior anlysis in the future.

album_js

app = getApp()
db = wx.cloud.datab

myexif = require(’

currentTab: "tabl”,

highlLightIndex: "@",

modalShowStyle: "~

diaryTitle: "",

userInfo: {},

albums: [],

Figure 3.2.2.12 shows the JavaScript file of travel album where myexif.js is imported

to obtain the metadata
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album js
imgChoose:

that =

3

wx.chooselmage ({

console.log(r);

wx . showLoading({

filePath = res.tempFilePaths[@]
that.setData({
imgUrl: filePath

)]

cloudPath = "album/“"+that.data.count + filePath.match(
console. log(cloudPath)

Figure 3.2.2.13 shows the JavaScript file of travel aloum where the upload image

function is implemented

album js
wx.cloud.uploadFile({
cloudPath,
filePath,
s ss: res => {
console.log( [ L ] ", cloudPath, res)

app.globalData.fileID = res.fileID
app.globalData.cloudPath = cloudPath
app.globalData.imagePath = filePath
1
fail: e => {
console.error(’
wx.showToast ({

icon: °

title: °’

complete: () => {
wx.hideloading()

wx.showToast({

Figure 3.2.2.14 shows the JavaScript file of travel aloum where the upload function is

then further develop to connect with the server.
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0xAB84 : "RelatedSoundFile™,

Figure 3.2.2.15 shows the JavaScript file of myexif that use to analyze the metadata of

picture upload

For this part, album.json are created and it is use to configure the default title of
navigation bar for the album page. For the structured layout of the album page the
interface is design with implementation of <view>, <scroll-view>, <text> and
<images>. Besides, floating windows and text input have been designed in this page as
well. As usual album.wxss is the page’s style sheet where it apply to specify a page’s

style.

Figure 3.2.2.16 shows the album.json file that use to set up the page’s default title
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width:

height: 1

padding: ©

background-color: M#eceffd;
font-s : 36

font-family:

font-s
font-family:
justify-content:
padding: 2

box-sizing:

height: 98px;

background: EMwhite;

Figure 3.2.2.17 shows the album.wxss file
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In the navigation directory, there contains of two pages which is named as Map
and Location. For both of the pages it contain identical files by each itself that is js, json,
wxss and wxml file. Map page is create to aim for develop and shows the Tencent’s
maps on screen to user. Besides, it provide ability of in- apps maps viewing and the
drag and drop of destination mark. Furthermore, it also enable user to check and search
for the attraction that nearby their current location. In map.js file, wx.chooseLocation
and wx.openLocation API are used to determined, detect and direct the current location,
destination location and favorable location. For the rest of the file within map page such
as map.xmss, map.wxml, map.json they are quite similar to the previously stated file

for example album.json, album.wxss and album.wxml.

wx . chooselocation({
success: (res) {

console.log(res);

wx .openLocation({
latitude: res.latitude,
longitude: res.longitude,
name: res.name,

address: res.address,

regionChange:

(res.type == "

mylocation
.mapCtx = wx.createMapContext("centerCh
.mapCtx.getCenterlLocation({

SuUCCess: (res) {
console.log(res);

mylocation.setData({
latitude: res.latitude,

longitude: res.longitude,

Figure 3.2.2.18 shows the JavaScript file of map page where user current location is

achieve

BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR

37



Chapter 3 System Design

(res.type == “end”) {
mylocation =

-mapCtx wx . createMapContext (" cen

getCenterLocation{{
(res) {

console.log(res);

mylocation.setData({
latitude: res.latitude,

longitude: res.longitude,

markers: [{
iconPath: "/in cation.png”,
id: @,
latitude: res.latitude,
longitu res.longitude,

B,
Figure 3.2.2.19 shows the JavaScript file of map page the mark point is create

Another page that exist in the navigation directory was the location page. In this
page, the current user location will be detected and it will collaborate with the
information pages that created in the mini program such as hotel, food and attraction.
User able to direct to their interested location by just a simple action with a single push
of the button on the screen from the information pages. Besides, that are some simple
and common features, which is develop and placed in different pages such as calender,

about, setting and mini games.

location js
il
covers: [{
latitude:
lengitude: 11
iconPath:
rotate: 10

latitude: 5

longitud
iconPath:
rotate: 9@

latitude =

longitude =

Figure 3.2.2.20 shows the JavaScript file of location page
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3.2.3 Compiling and Publishing
3.2.3.1 Compiling

In the compiling process, WeChat Development tools provided two types of
debug method that is simulator debug and remote debug. For simulator debug, the
compilation and debugging process has done inside the WeChat Development Tools. A

mobile device simulator is located at the left hand side of the tools.

EEEW)L - MIEFEE IR Stable v1.02.1907160

Project File Edit Tools View Settings WeChat Deviools

SRl tod k
Complle Preview  Remote Debug  To Background  Clear Cache

Figure 3.2.3.1.1 shows the interface and simulator of the WeChat Development

tools.

On the other hand, for the remote debug method the tools itself will compile the
code that have been written. Then, a QR code will be generate and developers are
request to scan it by using their WeChat application. While the program is debugging,
all the data traffic sent over and network’s transaction will be shown in the development

tools.
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Remote Debug - o X

Figure 3.2.3.1.2 shows the data attribute that sent over in the program

Remote Debug =] X

Figure 3.2.3.1.3 shows the network traffic of the uploaded the file
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3.2.3.2Publishing

In this stage, developers are going to upload and submit their source code and
program to the WeChat Platform, which are going to undergoes a few review from
Tencent’s company to check and validate the validation and safeness of the program. In
the very first step of publishing, developers have to upload the code with insert the
Version Number (i Z<-=) as well as the Project Note (I B %&7F). After that, the admin

has to use their WeChat for scanning the QR code to complete the upload.

T T8 0.9.091800 —

ESE | FANERREGERE LR SRR

B EERIE 2016/9/20 FAF34417, iR 8 kb ®

WIEFENE  2016/0/26 F221.57 EiRErd 9 kb

BT

Figure 3.2.3.2.1 shows the information that needed to fill up in order to publish the mini

program.

BiRE (Ee)

2016-09-20 15:46:00

FRERA

2016-09-20 15:44:00

Figure 3.2.3.2.2show existing of the uploaded code in the Development Management
(FF & &12) tab if the code is successful uploaded.
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After the code have been uploaded, the code is then needed to submit for review.
Developers has to proceed to the “Development Management” tabs and select the
process whether to submit the code for review, or delete the code. In the next step,

developers are require to proceed to the Set up Functions Page (EZ & IH&E Ti ), where
developers are necessary to fill up at least one Business Categories (M 55-2£H) and
Tags (#r%=) for user search purposes. However, developers are giving the permission

to add 5 Functions Pages.

ECELEETEA
LIREME pages/ind...
2= Bl
FriEsEE BiEE

Figure 3.2.3.2.3 shows the windows to fill up the Business Categories and Tags

After the submission process have completed, developers are able to check the
review status on the “Development Management” page. For those that are in pending
progress a under review (8 1% ) icon next to your submitted version. When the code

is successfully approved, the mini-program weren’t publish until the Release (% 71)

button is clicked.
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3.2.4 Evaluation

After the coding phase has been completed, it is necessary to conduct program
evaluation by testing capability of the program to deliver the requirement that is planned
to be implement and introduce with the absent of unexpected errors occurs during the
process. Evaluation phase is separated into three part, first is to determine whether the
systems are able to get user info by connect to the user’s WeChat account. In this phase,
the program should able to retrieve the profile picture of the WeChat user and some

personal details such as gender, name, province, country and language used.

FEEW)L - MIEFE LA Stable v1.02.1907160

Projes ile Edit Tools View Settings WeChat Devtools

Lye Kean Ping
Kedah,Kuala Muda

it - *
BREPATESR, EEFENEThAE

SRTREER, HPETF.

FHES

Figure 3.2.4.1 shows that the mini program succeed to retrieves the user personal

information once the user is logged in

Another part of evaluation is to verify the performance and accuracy of the
tourist’s navigation system. The main criteria in the evaluation of this aspect is to make
sure the program itself able to detect user’s current location and able to shows the
destination that has configured on the Tencent’s digital map. Besides, it also to make
sure the route from the current location to the destination is also able detected and
analysis once the navigation button is selected. Furthermore, the program itself will
direct to the 3™ part navigation application with bring over the coordinates of user’s

current location and destination location once the navigation function is activated. For
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example, when the navigation button is pressed the wechat mini program will direct to
navigation apps such as google maps and then user are able to use the navigation

services through the 3™ party apps.

< Location Info

EELSIt

Seksyen 1/1
Seksyen 1/4
.

8,
aty Sinar

Jalan Bai
Jalan

Buddhist
Temple

Jay,
%

-

©

25
’.Q,\

Figure 3.2.4.2 On this digital maps the green color dots show the user’s current location

and the red color dots shows the location of the user’s destination which is Grand

Kampar Hotel.

Figure 3.2.4.3 shows the mini program are provided a list of 3" party navigation apps
for user to choose when the green navigation button as shown in figure 4.6 is pressed.
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& O 1437,JIn Seksyen 1/4

9 2193, Jalan Timah 1

Esmn wms5mn B - £ 7min §

ol &
TAMAN

S5 min (2.1km)

Fastesl route, the usual traffic

Figure 3.2.4.4 shows that the Goggle maps navigation application that directed from the
WeChat Mini Program and the coordinates of the destination and user’s location that

has brings over to the apps so user did not require to reconfigure it again.

The third part of the evaluation phase is the verification of the performance for

the travel photo album. In this album user should be able to upload and download their

photo from and into

metadata that stored inside the photo while capture and the name of the photo are able

to input by user itself.

functionality.

their travel album. Besides, the album are able to retrieve the

Figure below shows the interface page of the travel aloum and its

>
g Lye Kean Ping

FeyIvERR

Figure 3.2.4.5 shows the page interface of the travel album where user are available to

choose features such as upload photo and zoom in photo.

~
)
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WAARERE

Figure 3.2.4.6 shows the input of the photo title that user willing to insert for the upload
photo

Project File Edit Tools View Settings WeChat Devtoois

ﬁ Lye Kean Ping

HVIVE

Figure 3.2.4.7 shows the metadata of the photo will retrieve while the photo is uploading

The last part of evaluation phase is to check if there is any imprecise and invalid
data are provided on the tourism information. Besides, the error checking such as
programming error such as syntax error, runtime error and logical error. For example,
sometimes the data information that has been key in might have error such as the wrong
type of the operation hours or address which might cause great inconvenient to the user.
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3.3 System Flowchart

3.3.1 Main Function

Download and install Search Visit Kampar A N
WeChat Social Mini Program in m\rg‘urﬁgra °
Media ‘WeChat

es

Launch "Visit
Kampar' WeChat |«

Scan OR code of
"Visit Kampar” Mini
Program

Mini Program

Get user info
permission

Store user data

]

deny
e

No data store

Display Home Page |«

Dizplay Mini Games

list Proceed io aitraction

details() Page

Input
Proceed to Proceed to Mini Proceed to Proceed to Hotel() Proceed to Food()
Navigation() pages Games() pages Atractions() Pages Pages Pages

Proceed to Hotel
details() Page

Proceed to Food
details() Page

Proceed o "Shake n User Proceed to "Travel
Eat” Mini Game selection Album” Pages

Procees to
“photoZone” Mini
Game

{ END

heck user log in
authorisation

Store user rating

Proceed to logs()
pages

call login{) function

Figure 3.3.1.1 System flowchart of Visit Kampar Mini Program.
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3.3.2 Tourist Navigation

Get User
Location
FPermission

Retrieve user current
location

Display the map

h

Plot trademark on the
user's current

location
v
Mearby ™ pressed !
Location —————— Cafl:] Est?nrr? o
Buiton
Mo

Call third party
nawvigation application

Figure 3.3.2.1 shows the tourist navigation’s system flowchart
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3.3.3 Travel Album

Display"Fail to
connect database
server”

uthorization of ge
Hser info permissio

Get access of
database server

w

Refrieve user openlD

Check album
availabilty

Retrieve user's photo

w

Display user album
data

‘Add button
click?

call uploadimage() « | Run myexif javascript - Retrieve photo
function - file ] metadata

Upload
succeed?

Store and add into
database

Display " Fail to
Upload™

Figure 3.3.3.1 shows the travel album’s system flowchart
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Chapter 4: Discussion on System

4.1 Methodology and General Work Procedures

In this project, agile methodology development has been chosen to as the
methodology throughout the development of the project. In brief, the purpose of select
the agile methodology is because in this project coding practices are more focus instead
of design documentation. In agile methodology task are divide into short phase of work
which form the ability of overcome the frequently change and of system requirements
while the project development process ongoing. Besides agile methodology are also
claimed to develop a system with faster speed. This is proved where it does not needed
to consume their time on determine the complete requirement of the projects and also
design documentation. Defining complete requirements at the beginning of the project
and regulate the change of requirement that have been defined in the middle of the
development process are very challenging and extremely time consuming. Therefore
agile methodology which support the change of requirements at any point during project

development is more effective and better approach in developing a mobile application.

At the beginning of the development process, planning phase are carried out
instead of coding phase. This is to provide a more complete overall image to the system
that are going to developed and more understanding on the direction of development.
For example, feasibility analysis on the platform that tends to develop. It is important
to clarify whether the system that going to develop is a realistic and feasible goals by
determine the market, trends, future develop potential and time consuming issue.
Besides, SWOT analysis are done by referring to the article and research paper as well
in order to determine the strength, weakness, opportunities and threads from the existing
system. Furthermore, in order to define the requirements of the project, few requirement
gathering techniques are conducted such as report inspection and review of existing
system. Moreover, software information and hardware requirement have been studied
as well before coding phase. After all the information and resources that require are
gathered and determined, it comes to the coding phase. The written code will be tested
after develop in order test and check if there is any errors occurs and to make sure the
system can be perfectly deliver.
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4.2 Development Tools and Programming Language
4.2.1 Development Tools

In the development process, there are various tools has been use throughout the
process. In brief, the tools are categorize into three category such as software, database

and hardware.

For the software aspects, WeChat Mini Program is develop by using a software
provided by Tencent (IDE Integrated Development Environment). It is necessary for
the developer to having it in order to do all the code and preview your mini-program.
WeChat Open Platform- Developer Tools is the tools that created by Tencent and it
provide developers to developing, debugging, code editing and mobile simulation. In
term of display output, WeChat Development Tools provide two methods, which is
mobile simulator right beside the left hand side of the development tools as well as the
remote debug which the output will be show on your handheld device by scanning the
QR code generated.

For the hardware aspect, this project require few tools such as an handheld
devices, internet adapter, GPS adapter and also mid-end computer with a decent
processor and min amount of 2GB of RAM to run the WeChat developer tools. However,
higher specification computer is expect to have a better performance while debugging
and compiling since higher ram are needed for the simulator. GPS and Internet adapter
IS necessary in development of this WeChat Mini Program because Visit Kampar is a
program that provide navigation services and it require the connection between the

server and the program itself in order to retrieve or add data into the database.

For the back-end part, WeChat Development Cloud (=7 %) is select as the

database support and server support throughout the project. WeChat Development
Cloud server provide various support to the development of WeChat Mini Program. For
example, it provide class-based database with the implementation of extra features for
user management. As mentioned before, it provide various support to the WeChat mini
program which indirectly enhance the user experience and make the development
process become more efficient and convenient. For example, WeChat Development
Cloud store and retrieve user information automatically once the user logged in. Besides
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storing information, it also support provide common data analysis features such as to
show the most visited page, major user gender and else.

4.2.2 Programming Language

In term of the coding language, WeChat Mini Program are develop in a specific
“language” which similar with the JavaScript framework that developed by Tencent
itself. In fact there are much similar as the google development language such as HTML,
CSS, and Java. HTML is almost similar to the WXML files, it is more likely use for
design and create an interface of a page. On the other hand, there are very similar
characteristic between JS and CSS language. There for non-WeChat Mini Program’s
JSON file are usable for developing the application that require JSON file but not only
the WeChat. Lastly, JS file of the program is going to in charge for the app services and
logic flow of the entire program. Figure below shows the main structure of how the

pages in WeChat Mini Program are flow.

— index. js

. index. ws
app. json pages
ml
index. wx
s Logical -
WeChat ) _OE Lﬁ SS
app. ]s function
applets
S
Public
app. wWxss style
sheet

Figure 4.2.2.1 shows the main structure of the WeChat Mini Program system
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4.3 Page Arrangement

WeChat Mini Program are divide into four tabs, which is home, mini features, maps
and my profile pages. Home is the tabs that implement with the main page of the Visit
Kampar Mini Program. In this page, user are able to direct into three different page such
as hotel, food and attraction. Inside each of the three page, it will be a list of location,
shop or attraction where user can simply browse for more information by a single click
on the listed item, the page will then been directed to their own details page respectively.
The second tab that have been created in Visit Kampar is the mini features tab. In this

tab, it consists of two mini games on the list which is “shake n eat” (¥&—#%) and

\

“photoZone” (1A AN). The first mini games “shake n eat” is a program that can

randomly select a restaurant when the phone devices is being shake. The second mini
game “photoZone” is a program that provide upload photo features where user can
upload the favorite photo to the Visit Kampar server to get a chance for winning rewards.
The tab is then follow with the navigation tab, map page is show when the navigation
tab is press and it provide features such as search nearby attraction and map searching.
Lastly will be the profile tab. In this tab user require to approve the permission of
WeChat to accessing their user information in order to log in, their profile and name
will be shown when the process is done. Besides that, there are few more page that user
are able to access from the profile tab. Figure shows the directory of the Visit Kampar
WeChat Mini Program.
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Chapter 5: Implementation issues and challenges

In the development process of this project, several challenges and problems
has occurred. In brief, the issue and challenge that faced can be classify into two part
that is technical challenge and non-technical challenge. For the technical challenge
that would be the technical problem that faced while the development process such as
coding issue, function or API applied and database set up. On the other side, non-
technical issue is define as the problem that faced which are irrelevant with the IT
related technique and skills.

5.1 Technical issue and challenge

The first technical issue and challenge that faced while developing the Visit Kampar
mini program is the limitation on the memory of the mini program file. As mentioned
at the WeChat developer platform, memory for the entire WeChat Mini Program
cannot be exceed the amount of 10MB. Because of this, navigation are fail to
implement inside the apps as there need a larger file capacity in order to implement
the route, traffic details and else. However, in this project the problem have been
solved by direct into a third party navigation app such as Baidu Maps or Google Maps
while using navigation services. By undergoes this method, WeChat Mini Program
able to provide tourist navigation services but it causes another cons for the developer
where user location cannot be detected and record from time to time while they are on

the third party navigation application..

The second technical issue and challenge that have met while develop the mini
program is the failure to obtain the metadata of the uploaded image. In this

project, .metadata of a photo such as capture date, GPS longitude and latitude is
require to export out in order to undergo behavior analysis. However, the photo that
uploaded to the server are always in compressed form and the metadata would be
remove at the same time. It can be solve by force to upload an originally
uncompressed photo but it seem to have a problem where when the photo size exists
of 25MB WeChat will restrict the upload process due to over file size limitation..

Besides, due to the limited capacity of the database storage, images size are good to be
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small so that more photo can be store in the limited storage. However, this problem is
solved by creating an array to obtain all the metadata before the image is compressed
and upload from the devices to the server. When the wx.Chooselmage API is called,
the get exif function will be launch first and compress the photo after the metadata

obtained.

Console
top
Thu Aug 22 2019 22:06:27 GMT+880@ (Malaysia Time) Sitemap Indexing Prompts
A » According to the rule [8] of sitemap, current page[pages/home/home] will be indexed
Thu Aug 22 2019 22:06:27 GMT+0800 (Malaysia Time) EIIiEE
G

Thu Aug 22 2019 22:06:45 GMT+880@ (Malaysia Time) Sitemap Indexing Prompts

A » According to the rule [8] of sitemap, current page[pages/minigame/minigame] will be
Thu Aug 22 2019 22:06:46 GMT+8800 (Malaysia Time) Sitemap Indexing Prompts

: Object
album/13.jpg
[EfE3 ML) album/13.jpg * {

Figure 5.1.1 shows the metadata of the photo obtain before compressed and without

compreese file

The third technical issue and challenge is the force of migration data of
backend server. In this project, the cloud server that initially implemented into the
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Visit Kampar mini program is LeanCloud server. However, in the period of June
2019, LeanCloud undergo a copyright issue with the China’s government and yet the
server is close to maintenance for around one week and it require having a China
citizen information (1C) to verify the profile of the cloud owner after the cloud is back
on operation. As a foreign country developer, we are force to migrate all the data out

from the database and move to the new cloud server, which is WeChat Developer
Cloud (=F%).

| o I Gmail Yislang Li <lysiang97@gmail.com>

X T LeanCloud [ Py 35 4 W 17 i) B89 1§ 52, 0 3
1 message

LeanCloud Team <wamning@notice.leancloud.cn> Thu, Jun 20, 2019 at 8:16 PM
To: lysiang97@gmail.com

% T LeanCloud [H P45 44 fift Bir iva) 5 10 1 152, 5 595

Ko (061200 2 1 b 45 AN i X Bl 0t th 015 4 A 08 D0 e d 18
) apl.leancloud.cn A% *.Incld.net 1 4 () o A 0k AR AT B 4 0k
11 X B0 01T Uy 45— MR 4 12 B 9 ClientHold R &, JGep g

leancloud.cn il Incld.net, {F A& A7 U] BUET 0 I8 (0 BT BAR TRAl

28 i 2 31 AL 22 44 1 leancloud.cn., Incld.net )4

us-api.leancloud.cn M
% CIRANTE fhl— e ah o fECH

RN 2 o) R A (] ong o JRAFT AR B % 17 L D 0 T LA T O ) 48 ) A R 40
% ¥ JavaScript L%l 1] LeanCloud ') %, #J L%} 4

Figure 5.1.2 shows the apologies letter due to LeanCloud server down.

The forth-technical issue and challenge was the unexpected shutdown of the
devices while the development of WeChat Mini Program undergoes. In the period of
development process, due to instability of the Windows 10 operating system, it
happened the blue screen restart problem. Thus, it causes the album.js file for the
travel album, which currently in the development process corrupted and the all code
become null value. To overcome this, recovery step such as using Recurva are fail to
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approach because WeChat development tools are with unlikely those mobile
application development tools where there will be the auto backup txt file once the
code is compile and build. This issues end up with rewrite of the album code and its

give a lesson where always have a multiple backup for those important file.
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5.2 Non-technical issues and challenge

In this project, the first non-technical issues and problem that have face during the
development process is the restriction of registration as individual developer for the
foreign developer. This is happen while account registration process in the WeChat
Open Platform. Foreign developers can only register as company, which they have to
register by submission of company’s documentations and have to be reviewed by the
WeChat Open Platform. Developer can only create and develop their WeChat Mini

Program after he/she fully registered as the member.

The second non-technical issues that occur in this project was the limitation on using
the third part APIs. For example, while developing the map and navigation pages, it
fail to register the permission for implement the third party APIs such as Baidu
navigation because China’s citizen Identification Card and China’s hand phone

number are require for authorization.

Besides, limitation of information of Tencent’s maps has becomes another obstacles
of the developers within China. While implementing the navigation system, Tencent
maps are state to be the most suitable and compatible with the development of
WeChat Mini Program due to both of them are production from the same company,
Tencent. However, Tencent’s maps are lack of updated information for the location

that within China area such as Malaysia, Brunei and else.

Furthermore, insufficient of accurate and useful tourist information within Kampar
town becomes a non-technical issue that have been faced as well. To cope with this
issue, we have cooperate with an organization named KHAN (Kampar Heritage and
Nature) which to acquire those Kampar related tourist information from them.
However, it causes another issue when implement those solution which is the data
given by them are in handwritten from or even a simply not organized data. Besides,
as the main language of the Visit Kampar Mini Program is in Mandarin. Developers
have to translate the information by themselves and insert it into database with hand
typing files by files.

Lastly, another challenge that has faced while implementation the program is the lack
of information on the attractions’ coordinates for Tencent’s maps. Coordinates of a
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location for google maps is usually details and able to find easily by searching online.
However, in Tencent’s maps, the coordinates of the attraction in Malaysia are always
lack of details and the worst case is it even does not exist at all. In order to overcome
it, developers have to set up the location by key in the destination longitude and
latitude itself. But it is a minor different of the longitude and latitude between Tencent
maps and Google Maps. Therefore, the result output might have slight move away
from the real location when we implement it.
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Chapter 6: Tourist Navigation and Behaviour
Analysis

6.1 Tourist Navigation

In this project, tourist navigation features have been developed and are able to
provide features such as map viewing, nearby attraction detection and destination

navigation system.

By having the map viewing features, user are able to know their location, search
around the maps, and zoom in certain area by click and swipe the maps displayed. When
the user double click on the certain area of the maps, it will enlarge towards the location
pointed. Besides, there will be a red mark point to indicate user current location.

redONE il = 8 © B 30t64% M 112:02
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Figure 6.1.1 shows that maps viewing page. The red mark on the maps indicate current
location.
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Besides, by further discover, user are able to browse for the nearby attraction with a
single click on the button that float below the map pages. Figure shows the interface

when the nearby attraction button is pressed.

onc il @ © B @10H54% 1 12:02

< Location Q m

[Location]

Kampar Harvard
mERpEY

Esperimento Caffe
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Figure 6.1.2 shows the list of nearby location and user can be directed to the destination
when the place on the list is pressed.

Furthermore, to provide a fast and convenient user experience, user are able to
use the navigation service from the interested location details page with a simply tap on

a button. Figure shows the hotel details page and the navigate features button. After user

choose to navigate, third party of navigation apps will be launch and take over the

navigation tasks.

BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR

61



Chapter 6 Tourist Navigation and Behaviour Analysis

woone &8O R 53 M) 1207 o JE@OR © 01625 W 1226
< Map < Location Info

= lE @0 n ©10162% W 12:26
& O JinSeksyen 2/4
@  Jin Seksyen 2/4 L

B 1min o imin B — § 2min  § 1

©

ERAEE (Grand Kampar

Hotel)
EAiE: 24/ e
#tk: 2188, Ja I
Kampar,
Kampung 53
HBiESH: 05-4662111 ST
s
® L
@(f 1min (130 m)
< Fastest route
Kampar Harvard
FHASH m = Steps & more

Figure 6.1.3 shows the details page with the navigation function and when its press third

party navigation apps is called
6.2 Data Collection

In term of data collection, WeChat developer cloud is selected as the database
to store and handle all the application data such as attractions, hotels, foods, albums,
users and rating. It not only act as a server to provide the information data but also as a
platform to store and record user using experience such most visited page, major gender

population, active user population and more.
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Chapter 6 Tourist Navigation and Behaviour Analysis

Figure 6.2.1 shows the various data attribute and the data store in the database
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Figure 6.2.2 Shows the storage of database been used and the chart are analyze the

T

memory consume by each attribute

When a user approve the permission of getting user info, common user
information such as ender, name, province and language are being recorded. This data
is further process in order to detect the user behavior such as to analyze the interested

page for the male gender and between which age ranges and else.
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Figure 6.2.3 shows the user data that stored through the cloud interface

All of the data obtained above are retrieve from the WeChat Mini Program analytic

tools. Developer needs to configure on it in order to use the analytic tools.
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Figure 6.2.4 shows the user data that have been through analytic by age group and

gender

Moreover, the page visit data is also a part of the data collection. This data is
then taken into the behavior analysis process where to identify which page is the most
likely interest by majority and the most unpopular page. Developer can take it as
references to find out the reason of the page being unpopular in order to improve the

perfection and completeness of the program.
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Figure 6.2.5 shows the page analysis which include number of visit, visiting time and

else.
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Chapter 7 Conclusion

Chapter 7: Conclusion

In conclusion, the problem statement of this project is that the necessary
of implant accomplishments in order to improve the tourism and travel industry in
Malaysia especially the small town area like Kampar. Digitalization is a way that are
effective enough in handle this situation. Therefore, the motive to initiate this project is
to develop more accessible and convenient online platform for accessing the services of
tourism application, which will allow users to use the features, and services without
download the application to their phone. The proposed solution is to build a more
accessibility and convenience platform to access the features and information in order

to promote and enhance tourism of Kampar.

WeChat Mini Program is an application inside another application. It provide
superiority of does not require download where user able to use the services and features
supported when there is a WeChat accounts and the WeChat application itself. WeChat
is not only just a social media application but also a bridge of communication and
transaction between services provider and user. In this mini program, there is two major
component which giving more concern in this project which is Tourists Navigation
Services and User Behavior Analysis. By complete of this, user can use variety of
features such as navigation services, mini games, reward services, information provider

and review and ratings services.

To be brief, this project is aim to build a platform for the tourists to have a greater
travel experience and further analysis the data that obtain from the user in order to
observe and predict the trends of tourism industry in certain area. With the realization
of this project, tourism industry can be further improve if make the good use of the
modern technology today such as mobile application. In the end, mobile application
will help improving the tourism field and the society will be benefited from it, therefore

this project has also indirectly contributed to that end.
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