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One of the biggest attractions in the tourism industry in Bandung is nature tourism.
There is still such a constraint related to get information about nature tourism in
Bandung because new attractions in Bandung always appear every year. This is felt
particularly for foreign tourists outside of Bandung. Tourists are still confused to find
new and popular tourist attractions, which are places that are worth visiting or not. By
implementing Cyber-Physical-Social System (CPSS) with a new approach that is
emphasized on social aspect in smart tourism based on Service Oriented Architecture
(SOA) as methodology can influence other travelers to visit tourist attractions in
Bandung. The main results are tourists will get information such as location, route,
images, rating, captions of tourist attractions, and the most important thing is to be
able to exchange information with others. Smart tourism is more flexible because it
is web based and does not depend on the operating system used, does not require
database storage, does not take up storage space, and is free. Tourists can access smart

tourism anytime and anywhere.

This is an open access article under the CC-BY-SA license.

1. INTRODUCTION

Tourism industry in Indonesia has become one of the most
important sectors especially in natural and cultural tourism
[1]. The current government has established several priorities
for national development programs, which one of the
programs is to improve tourism [2] involving information
technology. According to Dadang Rizki Ratman, Deputy of
Tourism and Investment Development of the Ministry of
Tourism Indonesia, revealed that today’s tourism is the key to
development, prosperity, and happiness [2]. However, with
the great potential of diverse natural and cultural resources,
the achievement of Indonesian tourism not yet optimal [3].

Indonesian tourists now expect the quality of tourism
services to increase [4]. Not only domestic tourists but also
foreign tourists expect the tourism system can provide better
services. With an integrated online system, tourists can access
travel information anytime, anywhere, and can exchange
information with other tourists [5].

Bandung is one of the popular tourist destinations in the
region of West Java. One of the biggest attractions of the
tourism industry in Bandung is nature tourism [6]. With such
potential, Bandung can become a contributor to the tourism

industry in Indonesia. In addition, Bandung has the advantage
of the natural beauty and abundance of tourist places of
interest [6]. However, there is still such a constraint related
get detail information about nature tourism in Bandung. This
is felt particularly for foreign travelers or tourists outside of
West Java. Tourists usually seek and find information through
the search engine. This method is not effective and efficient,
because the information shown is less complete. Usually the
information presented does not display the feedback or rating
of the user or other travelers who have visited, so it will be
difficult to determine whether these sights worth a visit or not.

“Smart Tourism” inherit from “Smart City”, as a platform
which integrates tourist sites and technology to provide
attractive and real-time information by observing user
behavior, and aspects involved such as cloud computing,
internet of things, so it can provide good service about the tour
places to the user [7][8]. Tourists usually need locations and
routes to tourist places, the most frequently used services are
services provided by geographic information systems (GIS),
such as mapping, geocoding, and geotagging [9]. Since the
need of real time information and interaction in the field of
tourism improved, social interaction factor should be included
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in the design of smart tourism.

Roy proposed “Visit Samosir” based on a mobile
application that runs on the android operating system that is
used to provide tourist information on samosir regency [10].
The data used is taken from the local database and then
displayed to the user. Application users can share information
to Facebook.

Joseck et. al. proposed "M-Tour", which is a smart tourism
based on mobile applications for the recommendation of
tourist attractions [11]. Research undertaken by Joseph et al.
is related to how to provide applications that facilitate
interaction between several stakeholders in providing tourist
information. “M-Tour” does not use CPSS to retrieve tourist
information, where information used on the system is based
on a database entered by several stakeholders.

Most systems implement the concept of Cyber Physical
systems (CPS). Aspects of the CPS are the cyber and physical.
In CPS, there is no social aspect. CPS is not like embedded
systems, where cps is designed as an element that interacts
with physical input and output, not as a stand-alone device
[12]. This work proposed the design of Smart Tourism using
Cyber-Physical-Social System (CPSS) approach and
involving Service Engineering Framework (SEF) based on
Service Oriented Architecture (SOA) methodology.

CPSS integrates social aspects into CPS [13]. CPSS
involves interactions between several aspects, such as
physical, cyber, and social aspects, thus improving the quality
of human life [14]. The service approach to CPSS is important
besides being able to integrate, organize, and share
information with humans [15]. CPSS concept is very usefull
to optimize interaction between human system and how they
interact each other. Several components such as sensors
(GPS), IoT, cloud services, or simple as human are holds
important role and could increase quality of the tourist
experience [16].

SEF is useful not only in system development but also
provides interaction systematic service design from web
services, such as providing an understanding of the structure,
design, implementation, deployment, documentation,
operation of e-services [17][18][19]. SOA has the ability to
bridge the needs of business processes with IT-based
development processes and implement them as service
components [20]. SOA is technical approach to redefine
business processes of an organization as a set of services that
can bridge the needs of the business process (BP) with
technology information [21]. Complementing SEF with SOA
should be an ideal approach for business services
development to answer the competitiveness challenge and the
demand for agility in the service.

The smart tourism system was developed can provide
information about tour place in real time, displaying routes to
tourist attractions appropriately, showing ratings of tourist
destinations, and sharing information with other tourists
through social media. This can make it easier to obtain tourist
information and to improve the results of the
recommendations provided by smart tourism. In addition, also

can influence the decision making whether that particular
attractions in Bandung to visit or not. The evaluation is done
by assessing aspects related to CPSS whether these aspects
have been implemented well, so that providing a good service
to the users.

II. RESEARCH METHOD

During the implementation of smart tourism based on
CPSS, this research using Service Oriented Architecture
(SOA) based on Service Engineering Framework as a
methodology. The stages are Requirement Identification,
design, development, and deployment. These four stages can
be seen in (Figure 1).

[ldentify] [Design } [Develop] [Deploy ]

Figure 1. The Phase SEF based on SOA

A. Requirement Identification

The initial stage before identifying needs is to conduct an
analysis of what problems are being experienced by local or
foreign tourists related to tourism in Bandung. This is done by
conducting a literature study and observation. According to
data from the Central Bureau Statistics Indonesia, in 2018 the
number of domestic and foreign tourists visiting Bandung was
1.8 million.

Department of Tourism and Culture targets the number of
tourists in 2020 to reach more than 3 million people. In order
for the tourist target to be met fastly in 2020, tourists must
know the most popular tourist attractions, description of
tourist attractions, tourist ratings, and routes to tourist
attractions, thus increasing tourist interest to visit.

Because smart tourism is an implementation of CPSS, the
sosial aspect should be utilized to improve the quality of
recommended tourist attractions. To answer problems related
to tourism in Bandung, it requires a service that can increase
the existing tourism potential. The ways that can be done, that
are:

e Collecting data from social media in real time using API
twitter. Initially, the data obtained is in the form of JSON,
then parsed so that information is obtained related to the
user's name, caption tweet, date, location of the user when
posting the tweet data, and the number of likes on the post.
The data are taken from May 2020. The data that can be
taken only contains photos, hashtag #tourism, and
#bandung, as long as it meets these criteria, it is inevitable
that the tweet data will be retrieved.

e Smart tourism that is created can filter out special tourist
destinations in Bandung, which are related to nature
tourism. Tourists can determine whether tourist attractions
worth visiting based on tourist rating. Rating tourist
attractions obtained from the number of like tweets posts
from other users.
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e Share information through social media such as facebook
and twitter. By exchanging information, users or tourists
who want to travel to Bandung know the tourist attractions
that are currently popular.

CPSS has three main aspects that are; cyber, physical, and
social. The three aspects of CPSS on smart tourism can be
seen in (TABLE I).

TABLE I
CPSS ASPECT IN THE PROPOSED SYSTEM
Aspects Smart Description
Tourism
Components

Cyber e Internet ¢ Implementation of smart tourism
¢ Cloud using web service that involved
service internet access and cloud storage

e Twitter API | e Twitter API is used to display
information related to natural
attractions, 1images, location
coordinates, and tourist routes.

Physical | e Sensors GPS | e The system uses the GPS sensor

e Device/PC of the user's device to find out the

e Pecople / coordinates of the user's current
twitter user location and show the route to
tourist sites.

e Users can use their device or PC
to access smart tourism

e People or twitter user can act as
sensors that provide information
on tourist attractions from posts
on twitter and people can act as
actuators directing others to
tourist attractions.

Social e Human o The system provides facilities for

interaction sharing  tourist  information
e Data from through social media such as
twitter Facebook and Twitter

e Data from twitter is the main data
source used in smart tourism

B. Design

The design phase aims to find out the right service in
accordance with the identification requirements described
earlier. The main needs required are information related to
tourist attractions in the form of descriptions of tourist
attractions, tourist attractions, rating of tourist attractions, and
sharing or exchanging tourist information. Use case diagram
is shown on (Figure 2). The description of the flow of smart
tourism when data are taken and data presented to users is
illustrated using Business Process Model Notation (BPMN)
as in the (Figure 3). The steps taken are:

1. Smart tourism will read the current user's position using
the Google API. Previously, users must first activate the
GPS feature of the device being used and web browser
allow to know location user.

2. Google API will provide information in the form of
latitude and longitude coordinates from the user, after that

the user's location will be displayed, accompanied by a pin
marker and coordinates.

View the rating
of tourist
attractions

rd View information
/ > about tourist
.-" attractions

— ) Show route from
] ——  user location to
destination
User

Share
information to
social media

Figure 2. Use Case Diagram of Smart Tourism Application

3. Smart tourism displays all information related to tourist
attractions using the Twitter API. To obtain access to the
Twitter AP, access rights must be obtained in the form of
Tokens and Keys used as OAuth.

4. Tourist information displayed will be filtered based on
several criteria. The first criterion is the hashtag
#wisataalam or #bandung. The second criterion is images,
information that is displayed on smart tourism is what
contains images. With the pictures, the information
displayed can be more interesting for tourists and show the
existence of these tourist attractions. The third criterion is
rating, where the rating is taken by the number of likes
posted on the twiter.

5. Twitter API provides tourist location information based
on the location of posts from users, this will be a tourist
destination point or the existence of tourist attractions. To
show the route of tourist attractions from the user's current
location to the tourist destination, it is necessary to know
the latitude and longitude of the user based on the Google
API and the destination from the Twitter API. Users just
click "LIHAT LOKASI" to show the route to tourist sites.
Examples of user locations and routes to tourist attractions
in (Figure 4).
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Figure 3. BPMN for smart tourism application

The most important social aspect here is being able to share
information with other tourists. With smart tourism, tourists
can share information via facebook and twitter. To connect
smart tourism with facebook, facebook API is needed.
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Figure 4. Route of the user's current location to travel destinations
C. Development

Smart tourism developed involves social aspects by
implementing CPSS so that it can attract tourists and can
increase the number of tourists who will visit. Smart tourism
is developed based on web using PHP and javascript
programming languages. In addition, to make the display
more attractive and responsive, CSS is added, so that smart
tourism can be accessed through several devices such as
smartphones, phablets, tablets, and notebooks.

At the smart tourism development stage, smart tourism
software architecture is created. Software architecture is the
structure of a software system that consists of multiple

components, showing characteristics externally from
components, and describe the relationships between the
internconnected components [22][23].

The following picture describes the process that defines
the flow of a system that is built. So, it can be assessed
whether each process is precise with the existing requirement
and design. Here is an overview of the architecture of smart
tourism can be seen in (Figure 5).

In (Figure 5), it is seen that the architecture of smart
tourism consists of five layers. The top layer is smart tourism
goals, the second layer is the service provided by smart
tourism, the third layer is the value generation, the fourth layer
is the business imperative, and the fifth layer is related to the
use of technology for provide services.

App

Smart
Simplicity Efficiency Rle:'l ﬁm%vaend Tguo'z;"
Sharing Informing The
Route Through Most Popular
Navigation Social Nature ;g”p;;"s
Media Tourism
New
Competitive Product Cost
Advantage and Avoidance Value
Service Generation
Innovation SB::; Business
Imperative
Data ; :
g | |
: Data : Cloud
& oY, TP o> & Erag
i andData : Technologies
: Integration .
Application H
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Interface : Web

Figure 5. Smart Tourism Architecture
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1. The First Layer

The first layer is used to define the purpose of smart
tourism that is simplicity, efficiency, real time, and
informative. Simplicity is the ease of use of the system, the
user does not need to install and does not require manual book
for its operation. In smart tourism, no database is required.
The system only uses cloud computing for data processing,
so it is more efficient. The most important aspect of smart
tourism is able to display data information in real time and
up-to-date.

2. The Second Layer

The second layer is related to the services presented by
the smart tourism. The main service of smart tourism is route
navigation. The system can direct users from the current
location to the destination location. Smart tourism integrated
with google maps. In addition, users can share information to
social media such as facebook and twitter. Smart tourism can
assess the popularity of a tourist destination with a lot of like
on the tweet postings, so that the existence of this service is
expected to facilitate tourists in determining the best sights
for them.

3. The Third Layer

The third layer represents the value of what new services
are applied to smart tourism system so that it is different from
other systems. The new values are applied is able to increase
competitive advantage, new product and service, and cost
avoidance.

Competitive advantage that can be taken on smart tourism
is the assessment on the place of tourist destinations, it can
affect the place of tourist managers to improve their services.
This can be beneficial for the tourist side too.

The new services in smart tourism are based on the concept
of CPSS, where the system emphasizes social aspects,
relating to how the system can affect users and users can
influence other users. Smart tourism is a publicly accessible
system. Smart tourism can be accessed free of charge, without
any time restrictions. Users not only save costs but also time
in accessing tourist information.

4. The Fourth Layer

The fourth layer describes how a system can provide
benefits in the service for the users. The main criterion is the
system must be innovative and can provide better service.

5. The Fifth layer

In this layer the process described in smart tourism system.
The first stage is the collection data, the second stage is the
data preprocessing, and the last stage is the data presentation.
In the first stage, data collection is done by way of sensing.
Sensing is done by using postings on twitter from other users.
To be able to integrate and retrieve information contained on
twitter then needed API. In the second stage of preprocessing
data, at this stage data filtering is done. The data that has been
taken and collected will be filtered. The filter is done by not
displaying postings that do not have images and information

displayed only using natural tourism and bandung hashtag.
The purpose of filtering is that the information displayed in
accordance with the main purpose of smart tourism itself.
The next stage in the development phase is to do testing.
The test carried out is to ensure that every functional aspect
of CPSS consisting of cyber, physical, social aspects can run
well and smart tourism can provide information related to
tourist attractions, routes to locations, rating tourist
attractions, and share information with other users through
social media such as Facebook and Twitter. Details of the test

case scenarios can be seen in (TABLE 77).

TABLE 11
FUNCTIONAL TESTING OF SMART TOURISM
CPSS Test Class Description
Aspect
Aspect of | No GPS or not | Deactivate GPS and do not
Physical active current | allow browser to show
location locations.
GPS is active and | See the result if gps on the
enable browser to | user’s device is active and
know location browser the browser is
allowed to know the user's
location
Display Information displayed
information related | must have images and
tourist attractions related to nature tourism in
Bandung
Display The test is carried out to
information about | see whether the
route the tourist | coordinates of the tourism
Aspect of | attractions location  displayed on
Cyber and smart tourism are the same
Physical as the actual location
coordinates
Display Check the number of likes
information about | in smart tourism with the
rating number of likes tweet
from twiter.
Display route | Match the route of tourist
navigation to tour | attractions with Google
place maps by taking the user's
location and destination of
the tourist attractions.
Aspect of | Sharing Share information on
Cyber and | information on | facebook or twitter.
Social social media

D. Deployment

After all test during development stage success, the next
step is determined the environment where the application
process should be placed. In deployment process, all source
or information of application is public, so there is no privacy
information is violated. The source of smart tourism
application itself is stored in web hosting service. To access
smart tourism, an internet connection is needed on the device
used.
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III. RESULT AND DISCUSSION

In this section, the results and discussion will be presented
in the form of evaluations of developed smart tourism. The
component of CPSS smart tourism system, which consists of
aspects of cyber, physical aspects, and social aspects.

A. Cyber Aspect

Cyber aspect is an aspect that includes system connection
to internet and cloud computing. The protocol used is
Hypertext Transfer Protocol (HTTP) to retrieve and request
information. Cloud servers used on smart tourism are
integrated directly from twitter using API, so it does not
require a local database to get information and using google
API to inform position from user.

B. Physical Aspect

Physical aspects can be support components of smart
tourism, that are global positioning system (GPS), device, and
human. Where sensors, devices, and humans are
interconnected with each other. GPS is a tool can be used to
gain information about the position of the existence of tourists
and know the coordinates of tweet location, so with the GPS
it will make it easier to guide tourists to to go to tourist
destinations.

Another component that is inseparable from CPSS is the
sensor. Sensor is a tool that serves to detect a change in the
system environment. The sensors or actuators used in smart
tourism are human. Humans can be used as a physical sensor
where when humans are doing post and like on tweet and the
system will capture it as unprocessed data, then it will be
processed into useful information with the filtering process.
The information captured is the actual information related to
tourism in Bandung.

C. Social Aspect

Social aspects of smart tourism are the data displayed
comes from social media twitter. In addition, with smart
tourism, tourists can exchange information about tour place
through social media such as twitter and facebook. The
usefulness of social aspects with the implementation of CPSS,
is how the information displayed and exchanged can
influence other travelers to visit or assess the quality of the
sights based on their respective experience. The result and
evaluation of smart tourism system can be seen in (TABEL
III, TABEL 1V, TABEL V).

TABEL III
RESULT AND EVALUATION IN PHYSICAL ASPECT

Test Class Results Evaluations

No GPS or | Smart tourism | GPS is very necessary to
not active | displays blank | show the user's current
current page location, without GPS,
location smart  tourism  cannot

provide directions to tourist
sites. If device that used by
users do not have GPS or
don’t activate GPS or
unable browser to know

location, then smart

tourism  displays blank

page.
GPS is | Smart tourism will | ¢ Smart tourism system
active and | show the marker can accurately display
enable that show the the coordinates of the
browser to | coordinate of position of tourists or
know users. actual position from
location user.

e Sometimes, the
geolocation taken from
the Google API does
not display the
coordinates  of  the
location correctly, this
is because the GPS
sensor has not been
calibrated and the error
data is taken from the
google server

TABEL IV
RESULT AND EVALUATION IN PHYSICAL AND CYBER ASPECT
Test Class Results Evaluations
Display Smart tourism | Evaluation from the result, smart
information displays tourism just displays
related information information about nature
tourist about nature | tourism from the API twitter that
attractions tourism in | has an image. So, if a tweet post
Bandung doesn't have an image then it
won't be displayed. This is to
ensure that the information will
be more reassured by the
presence of the image of tour
place.
Display Smart tourism |e Coordinate location displayed
information | can show in system is (-6.816599,
about route | location of the 107.309462) and coordinate
the tourist | tour place real location is (-6.816599,
attractions 107.619462). So that the

system can accurately display
route the location.

The other case, the result
shows the coordinates of the
tour place are not as same as
the actual coordinates of the
tour place. Destination tour
place is (-7.800330,
110.365970), While the actual
coordinate is on (-6.816599,
107.619462).

Evaluation from the results is
sometimes, coordinate
location of the tour place can’t
be matching with the real
coordinate of the tour place
because the data obtained
from twitter refers to the
location of the user when
posting a tweet, so the
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Test Class Results Evaluations

destination for the destination
may still be an error.
Display Smart tourism | The number of ratings shown on
information | can  display | smart tourism are taken based on
about rating | rating from | the number of likes on tweet
tour place tour place. posts, where the number of likes
on Twitter posts is the same as
what is displayed on the system.
Display Smart tourism | If the user's coordinates and the
route can display | coordinates of the tourist
navigation to | the navigation | attractions have been obtained
tour place of the tour | from the Google API and
place Twitter API, smart tourism will
display maps from Google and
show the route to the tourist
destination.
TABELV
RESULT AND EVALUATION IN CYBER AND SOCIAL ASPECT

Test Class Results Evaluations
Sharing Users can | Users can easily share
information share information with other users, the
on social | information information shared is the same
media through social | information that is displayed on

media  they
have
(Facebook

and Twitter)

smart tourism and users can add
other captions to make it more
interesting.

The result of the third test class and fifth class, display
information and rating a tour place, as in (Figure 6) below.

Tweet :

Jangan lupa berkunjung ke floating

market ya. #w

g

Rate : 1

Lokasi : Lembang, Indonesia

BthbV

12 minutes a HAT LOKASI)
Oleh ilham_fi_ashari
Tanggal : Tue May 12 2020

Figure 6. Information and rating tourist attractions on smart tourism

IV. CONCLUSION

CPSS concept is very useful to optimize interaction
between human, system, and how they interact each other.
Smart Tourism can influence other travelers to visit the new
tour place in Bandung because the information came from
social media, where every user can exchange their opinions
and give feedbacks to others. The review of tweet also affects
satisfaction and experience of tourists towards attractions that
had he visited.

By implementing smart tourism tourists will get
information such as location, route, images, rating, captions
of tourist attractions, and the most important thing is to be able
to exchange information with others faster and easier. Smart
tourism is more flexible because it is web based and does not
depend on the operating system used, does not require
database storage, does not take up storage space, and is free.
Tourists can access smart tourism anytime and anywhere as
long as they are connected to the internet network.

The success of the implementation using CPSS depends
on the user or social aspects of CPSS. If a user shares
information related to travel appropriately, then information
captured by other users will also be correct. The accuracy of
the GPS sensor determines location accuracy. Sometimes the
GPS sensor does not precisely capture the user's location
when posting travel information. This is influenced by the
device and ISP used by the user.

This paper only focused on testing CPSS aspect. But, for
the future research, there are still many kinds of that can be
improved, such as improving location accuracy and can be
tested right at all locations in Indonesia.
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