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Abstract

Currently, the form of tourism favored by millennials in the new normal period of the COVID-19 pandemic is the
backpacker form, which is a form of travel with information independence, both information related to tourist
locations, culinary places, places of activity, places of worship, transportation, itinerary, and even hidden places
though. Bali is a tourist that has advantages for backpacker tourism. Unfortunately, platforms, applications, and
websites have not provided sufficient information regarding this in one platform. The tourists from within the country
and abroad still have to prepare for a very long trip. Therefore, this research was conducted to develop a bilingual
backpacker healthy platform (application) for backpacker tourists to Bali. This platform is expected to provide access
to beneficial travel information during the pandemic in one click in one platform for tourism in Bali and make it easier
for backpacker tourists to come to Bali. Information that can be provided is information about hotels, food, tourist
attractions, culture, transportation, how to exchange money, places of worship, malls, gas stations, ATM locations,
clinics, itineraries, tourist villages, life museums, Balinese food cooking shows, natural use. in Bali, Balinese souvenirs
(from agriculture and the creative economy), information on staying at people's homes, and hospitals. The steps to be
carried out are divided into seven stages. Identification of problems with Bali tourism, literature study, system analysis,
system design and design, application programming, system testing, implementation.
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1. Introduction

Tourism in Bali is a tourist destination that references backpacker tourists, both from abroad and
domestically. Currie et al. (2011, p.47) stated that backpacking is a way to achieve a complete tourism experience.
Tourists who take this form of tourism want to try everything in the tourist location without paying much money.
Therefore, this backpacker tourist does not use the services of a tour leader or tour service to travel to Bali. Maritha
(2010, p.1) believes that the factors that cause the increase in the number of backpacker tourists are the decrease in
transportation costs and the existence of communication media via the internet, making it easier for tourists to travel
alone to a place. Based on research from Menuh (2015), Most backpacker tourists came from Europe (59%),
Australia (19%), America (18%), and Asia (4%) with an age of 23-28 years and a travel time of 8-15 days. The
existence of backpacker tourists can improve and restore the economy of the lower class in Bali's tourist areas during
the pandemic. They will prefer the type of cheap lodging, local restaurants owned by the community, and public
transportation rentals, such as traveling as a backpacker can reduce crowds when traveling together. Unfortunately,
foreign and local tourists have not received integrated information in one click and application. Therefore, this
research was conducted to develop a platform in an application called Bali Backpacker. Due to a large number of
backpackers from abroad,

The platform developed contains all the information backpackers want for a healthy backpacker tour during
the pandemic. Information that can be provided is information about hotels, food, tourist attractions, culture,
transportation, how to exchange money, places of worship, malls, gas stations, ATM locations, clinics, itineraries,

© IEOM Society International 4007


mailto:igsusrama.if@upnjatim.ac.id

Proceedings of the International Conference on Industrial Engineering and Operations Management
Monterrey, Mexico, November 3-5, 2021

tourist villages, life museums, Balinese food cooking shows, natural use. in Bali, Balinese souvenirs (from agriculture
and the creative economy), information on staying at people's homes, and hospitals. The information is provided in a
suitable form so that the local Balinese community can be helped economically. Information related to health protocols
during the trip is also provided in it so that tourists return to travel to Bali to restore the economy of the local Balinese
community during the pandemic. So in this study, an android-based software was developed called Smart Bali
Backpacker, an android-based system to trigger and encourage backpacker tourists to travel to Bali during the
pandemic by presenting interesting travel information to Bali. And stimulate the spirit of tourism intelligently. Smart
Bali Back is also equipped with a bilingual feature (English and Indonesian), a registration feature to get backpacker
data, a chat feature between backpackers whose purpose is to invite together or in small groups for backpackers to
Bali. An access feature for smart tours to Bali, the Smart Bali Back application will recommend tourist attractions to
be visited while in Bali. Thus, this research aims to design and develop the Smart Bali Back application and its
commercialization planning to help restore tourism and the local economy of Bali during the pandemic.

2. Literature Review

The studies carried out by previous researchers related to the research to be carried out are divided into two
parts, namely those directly associated with the intelligent system for backpacker travel and analysis supporting the
plan. Research related to the design and manufacture of the Smart Bali Back android application is like the research
conducted by sabda nimala et al. (2017), only focuses on the usability or usability of the trip planner application by
measuring aspects of efficiency of use, learnability, satisfaction, memorability and error frequency. This usability test
is used to show the ease of the user in using this application. The test was carried out by asking questions related to
usability aspects; other researchers Mahendra (2013) the purpose of his research is only to design and implement a
Mobile-Based Geographic Information System for Mapping Tourist Destinations on the Island of Bali. Then research
by Pradipta et al. (2017), which only makes maps as location and direction directions owned by Google, will be
combined with this tourism web application to combine location information and information on existing tourism
places. This application, called Bali Guidance, combines:

Web technology and location-based services (API Google).

Meanwhile, research during the pandemic is only policy-based research, such as that conducted by Indarti
(2021), namely on immigration policies during the covid-19 period: in the perspective of human rights and research
by Maulana et al. (2020), research to identify seasonal patterns of foreign tourist visits to Bali over the last five years.

Seen from the side similar applications on mobile to Bali Backpacker (Smart Bali-Back) already exist in
application service providers, such as the Playstore when using the keywords "backpacker Indonesia" and "tourism in
Bali." Hi, Backpacker, Solo Backpacker, and Bali Tour Driver applications.

From several previous studies, which also serve as a search for publications and references, as well as the
results of surveys and observations on several applications that are already in the play store, there are several
challenges and contributions in the making applications Smart Bali Back that is:

1. applications on backpacker travel guides to Bali and more exclusive travel application features. All aspects of
tourism, whether transportation, accommodation, tourist destinations, and culinary, are contained in this
application. This is the advantage of the Bali Backpacker (Smart Bali-Back) application that did not exist before.

2. Application Smart Bali Back This is equipped with a chat feature between fellow backpackers, making it easier to
plan a trip to Bali.

3. Application Smart Bali Back is also designed with a smart system, meaning Smart Bali Back will provide solutions
for backpackers to travel to Bali.

4. Application Smart Bali Back This is also equipped with features for tourism managers to offer their services,
including lodging, tourist attractions, souvenir places, and others.

So the main challenge is smart service to backpackers. In contrast to several studies that have been carried
out, the application is not integrated, mostly only in the form of travel information, without any intelligence system
management.

2.1. Impact of COVID and Economic Problems in Indonesia

The COVID-19 pandemic has become a global issue that is currently worldwide. According to a study entitled
"Critical data analysis of COVID-19 spreading in Indonesia to measure the readiness of new-normal policy," states
that COVID-19 cases will experience a drastic increase, and various preparations are needed for several aspects of the
field (Cleo Anastassopoulou, 2020). This readiness is necessary against the backdrop of the impact of COVID-19 on
several disturbing elements such as aspects of education, the economy, people's lifestyles, and others. The community
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needs to be responsive and adapt quickly by adopting innovations so that COVID-19 does not affect the deterioration
of their lives in the long term (Abubakar, 2020).

The economic aspect is the central aspect that has experienced a setback in small and large businesses (Press
& Author, 2020). Tourism, which used to be the number one supplier of the economy in Indonesia, experienced a
massive setback. Technology literacy is one of the efforts to revive the economy in Indonesia, especially the small-
scale economy (Thomas H. Lee, 2020). The android application for a backpacker-healthy tourism guide is one of the
applications that will be developed. This application is a tool to revive tourism in Indonesia, especially in Bali. A
healthy and cheap destination can give both local and international residents the freedom to taste the natural beauty of
Indonesia, as a country that has the beauty of its natural resources.

2.3. Waterfall Method

The waterfall method is a software development method to identify the processes needed to create the ideal
software. Implementing this method allows the creation of a structured and systematic system by the current
development cycle, a precise work sequence, commitment to the end goal, good documentation, and saving time and
money (Kresna Dwi Prasetya, 2021). The stages of software development in the waterfall method include

(TheoThesing, 2021):

a. Requirements definition is the process of needs analysis and data collection. Data collection can be done by
interview, literature study, observation, and others. The development team will explore as much information as
possible to determine the system requirements in this phase.

b. System and Software Design; this stage is the data structure development stage, software architecture, interface
design, internal and external function design, and the details of each procedural algorithm. The output at this stage
is a "software requirement" document which will later become the basis for programmers in making application
codes.

c. Implementation and Unit TestingThis stage is making software using a particular programming language code.
The process of writing a software syncope refers to a previously written “software requirement” document.

d. VerificationThe verification stage includes system integration and the location of testing the software that has been
made. The system will be tested to what extent its feasibility for its proper function.

e. Maintenance, This stage is the stage of improving the application adjusted to the testing results and finding
application errors in the previous step. The output of this stage is that the application is in an optimal and stable
state so that the application can be declared ready for use and published.

3. Methods
3.1. Smart Bali Backpacker Research Stages

The stages of building and implementing an Android-based Smart Bali Back integrated system until it
becomes a start-up. It consists of preliminary research that has been done previously on the design and manufacture
of a tourism system which includes the application of tourism management information and the determination of the
nearest tourist attraction, with the outputs in the form of thesis reports and national journals.

While research smart Bali Backfocusing on the chat system and interaction between users (backpackers and
tour managers), the steps in designing and implementing Smart Bali Back can be explained as follows:

1. Weare collaborating with partners who will later manage the application“Smart Bali Back™ on an ongoing basis,
namely PT. Austindo Informatika Dewata, whose appropriate field is Information technology development.

2. Conduct a tourist survey in Bali: Research is conducted to obtain facts from existing symptoms and seek factual
information. This method is carried out through a survey process at the place or location where the object of
research is carried out, which is all tourism in Bali. From the survey results to collect application software
requirements*“Smart Bali Back. The results of this analysis are documented and reviewed together with users and
implementing partners “PT. Austindo Informatika Dewata”.

3. Analysis of Application Requirements (Requirement Analysis): Specification of application requirements*“Smart
Bali Back” to be implemented, namely doing details about what is needed in system development and making
plans related to system projects. Gather information needs related to the application system to be built, including:

Web Application For Officers/administration to manage database administration.

Android application for backpackers and tour managers in Bali

Web Administrator

Domain (*.com for one year)

Hosting (Cloud VPS for one year)

Developer Account on Google Playstore

mo e o
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4. App description“Smart Bali Back™: Create an overview of the management workflow and programming design
required for application development“Smart Bali Back." Designing different technical architecture and models
when viewed from the software side and designing the hardware used so that it will be able to connect one
module to another.

5.  Application Testing: Testing the application“Smart Bali Back," made by doing an actual simulation, then
analyzing the software that has been tested in terms of time and cost before it is implemented.

6. Implementation, socialization, and maintenance of the system: In the system's performance, it is necessary to
socialize the use of the application“Smart Bali Back” and maintain the system created. Prepare production, do
system documentation for easy maintenance and convert the design. The implementation of the system will be
carried out after the procedure is entirely free of bugs in making the software.

7.  Training and assistance to Users (tourism managers in Bali) through PT. Austindo Informatika Dewata: After
application “Smart Bali Back” running well, it is necessary to conduct training and assistance, so that system
applications do not face obstacles in the future and minimize risks.

3.2. Smart Bali Backpacker Design

Several attributes need to be included in the Smart Bali Backpacker Application. In general, tourist
application applications require a database to accommodate all the data necessary for the application, such as user
data, tourist attractions, travel records, etc. The first step in designing the Application Smart Bali Backpackers is to
define what entities are required for the application. Then, create the database and ERD (Entity Relationship
Database).

The first step to designing the system is to create a flow based on the database that has been developed.
Making Data Flow Diagrams and Use Case Diagrams are also needed to clarify the flow of data and be ready to play
arole in the data.

3.2.1. System Analysis

Based on a pre-written preliminary study, at this stage, a system analysis will be carried out to adjust the
requirements needed for the Smart Bali Backpacker Application. In contrast, system design and business processes
will be implemented at the location.

The process of browsing content that the application has presented requires all users (backpackers) to go
through the existing login process, which ensures that user information has been registered in the database system so
that users (backpackers) can carry out all activities in the application, such as browsing tourist attractions, registering
backpacker trips to monitoring travel maps and can also take advantage of the private and group chat features of tourist
attractions that the application has presented.

When the user (backpacker) is at the travel registration stage, the backpacker must fill incomplete personal
information stored in the system first. By completing these initial stages, the user can go to the stage 2 form to carry
out selecting tourist attractions and their supporters. In choosing tourist attractions, the application system can help
inform backpackers about mapping the distance between tourist attractions which is helpful as a recommendation
system for users to select tourist routes according to the wishes of the backpacker himself. After all the travel form
requirements are met, the backpacker can view the travel data that has been stored into the system through the trip
monitoring page where the user can see the route monitoring directly when there is an ongoing trip in a predetermined
period.

3.2.2. System planning

In the Smart Bali Backpacker Application, there are several menus that we can access, including the main
page/dashboard, search page, tour guide page, chat page, and settings page, as shown in Figure 1.

On the main page, several tourist attractions are displayed to the user. If the user presses a tourist spot, the
user will be directed to the tourist attractions detail page. There is a description of the tourist attractions on the detail
page, the join group chat button / join the chat group to join the tourist group chat, and the register me / register me
button, which will direct the user to the backpacker form page.

The search page searches for tourist attractions by utilizing the search box feature. Users can fill in the name
of the tourist place they want to find in the search box. If the tourist attractions data appears, the user can press the
tourist spot and be directed to the detail page, the same as the main page. A warning "Location data not found" will
appear if no data appears.
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Figure 1. Flowchart of Smart Bali Back Application Menu

3.2.3. DFD Smart Bali Backpacker

Figure 2. is a context diagram of the Smart Bali Backpacker application. There are units in the form of users
and systems where the two teams interact by sending data. The user sends data on the selected tourist attractions,
places of arrival, and travel schedules to the system. Furthermore, the system will make travel recommendation data
based on the user's data. After the trip recommendation data is complete, the user will receive travel recommendation
data from the system and will then be displayed using the Maps/Maps feature.

e userdata
® input
® tourist attraction
& place determination
* arrival .
. travel recommendation
& travel itinerary
data
’ SMART BAL] ————————
USER BACKPACKER SYSTEM
¢ APPLICATION &———
travel map details tourist place data

Figure 2. Context Diagram of the Smart Bali Back Application

Figure 3. is a level 1 DFD of the Smart Bali Backpacker application. This diagram explains what processes
are running on the Smart Bali Back application. There is a login process by entering your email and password data.
Then the process of making travel recommendations by the system from tourist attractions data that the user has input.

Figure 4. is a level 2 DFD of the Smart Bali Backpacker application. This diagram explains in detail the login
process. The user logs in by sending user data in an email and password. Next, verify whether the email and password
are registered in the database. If they do not match, the user will not be directed to the main application page but will
be asked to re-login using the registered email and password. After successful login, the user will be directed to the
application's main page.

User

User Data Data Received
1. LOGIN

Travel Recommendation Travel Recommendation

Data SMART BALI Dok
USER & BACKPACKER +———————————  SYSTEM
APPLICATION

2 INPUT TOURIST_
ATTRACTION

Travel Recommendation Process

Figure 3. DFD Level 1 Smart Bali Back Application
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Figure 4. DFD Level 2 Smart Bali Back Application

3.2.4. Use Case Diagrams

Use Case diagram is a UML (Unified Modeling Language) diagram that describes the interaction relationship
between the system and actors. In the system analysis described previously, there are three actors involved, namely
Backpacker (user), Visitor, and Smart System embedded in the Smart-Bali Backpacker Application, as shown in
Figure 5.

Activities that backpackers can do on the Smart-Bali Backpacker Application include browsing the content
presented, editing account preferences, managing chat data, registering backpacker activities while in Bali, managing
backpacker activity lists that have been reported in the system, monitoring ongoing activities on the map page.
Monitoring includes a list of activities and destinations that Backpackers will visit during their visit to the city of Bali.

4. Database

To manage data on the App Smart Bali Back, database management that has been designed according to
needs is required. The first step in creating a database is to make a database design according to the application's
needs. It is necessary to determine what attributes are needed for the database design in a database design. The process
of determining these attributes is carried out by conducting surveys, such as trying existing tourist attractions
applications or reading the documentation of popular tourist attractions applications.

Smart Bali Backpacker

Figure 5. Use Case Diagram Backpacker (user)

In Figure 5, you can see the database design for an account to manage data for the Smart Bali Backpacker
Application. There are two different account roles, namely administrator and owner. The Smart Bali Backpacker
application provides a feature in the form of chatting so that users can interact with each other. To accommodate chat
data, the central part of the Smart Bali Backpacker Application is to display information on tourist attractions, ranging
from place names, pictures, addresses, etc. This application is divided into several places, including tourist attractions,
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hotels, places of worship, and souvenir shops. The categories have been organized into a database design. In this
application, the user is asked to enter travel data, namely the date of departure, date of return, and place of arrival.
Users are also invited to choose a hotel and determine accommodation for a vacation trip. The data is accommodated
in a database that has been designed.

To support a backpacker's vacation, it is necessary to have a vehicle to travel to various places. Therefore, a
feature has been provided to select a car and its driver, so it is essential to design a database. After the database design
is made, an ERD (Entity Relationship Database) is created to connect one entity to another to build a relationship
between entities. In Figure 6, ERD Account Administrator and Owner, where the two entities have a one-to-one
relationship. Each administrator is required to have an id, name, and email.

Admin_profiles

Memiliki One

Figure 6. ERD Account Administrator and Owner

Administrators

address

In Figure 7. there is an ERD for Place Information. The places available are tourist attractions, hotels, places
of worship, and gift shops. Each place category is associated with a gallery entity because each site has an image to
display to the user. Each place also has a relationship with a tag to make it easier for users to access the area. In Figure
8. There is an ERD Record of Backpacker Travel. Backpacker entities have many-to-many relationships with tours
and hotels entities. Every backpacker can choose several hotels and tourist attractions. In this ERD, there is also a
history of accommodating backpacker's travel and hotel data. In Figure 9. There is an ERD for Car Rental and Drivers.
The backpacker entity has a one-to-many relationship with the Cars entity. Each backpacker can only rent one car.
And each vehicle can be rented by several backpackers.

verified_at
N @

Figure 7. ERD Place Information
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Figure 9. ERD Car Rental and Driver
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5. Results and Discussion

Implementation is a process that is carried out after the system design is completed. The results of this
implementation are in the form of a prototype that can be run as a trial of the Smart Bali Backpacker application by
integrating the database that has been created previously.

5.1.Account List

Before using the application, if the user does not have an account, the user must first create an account on the
signup page. To create an account, users need to enter their email data, username, and password. After filling in the
data on the signup page, the user will be directed to the "Add Profile Picture" page. On this page, the user can install
a profile photo for that user account or skip this step if the user does not want to install a profile photo. Users can take
pictures from a gallery or take photos with the camera. If the user already has an account, the user can use the
application by entering the registered email and password. If you forget your password, the user can click "Forgot
Password." Then the user is asked to enter the email for the account that has been registered. Then, users can check in
the email inbox for a link to change their password. After the link is opened, the user is asked to fill in the latest
password. After that, a notification will appear that the password has been successfully changed. Users can log in
using the latest password, with the final display as shown in Figure 10. a.

5.2. Main page

After logging in, the user will be directed to the dashboard page. There is a list of 3 favorite tourist attractions on
the dashboard page. Then, the contents of the dashboard page are Tourist Places, Hotels and Villas, and Places of
Worship. Group chat is a feature that is presented to users to interact with other users who have the same preferred
choice of tourist attractions and are looking for information or are planning the same thing while at that location. This
feature can only be accessed when the user enters the tourist attractions detail page.

After pressing the Join OnGoing Group button, the user will be added to an existing group. If there is no such
group (a new place is added), the application will automatically create the group according to the tourist attractions
information. The group will be included in the Group List in the Chats menu; users can view group information in the
name, picture, and last chat. If the user clicks on the group list, the user will enter the group chat room.

In the group chat room, the user can send the contents of the message he wants to convey to the group; besides,
the user can also view detailed group information and the number of members registered in the tourist group. There is
info to display the group name, group photos (photos of tourist attractions), a list of group members, and their number
in each group. In the group, each member has their role, the available positions and their functions are as follows:
Admin (Can invite users to the group, Can remove members from the group, Can make members an admin, Can talk
in group chat rooms), Member (Can speak in the group chat room), with the final result look like Figure 10. b.

5.3. Settings

In the Smart Bali Backpacker Application, the user also gets several settings that the user can adjust to the
preferences of each user, some of which are: Edit Profile, Notification Features, Application Theme, Language
Preferences, Logout (out of the current account).On the edit profile page, the user can perform several options to
reconfigure his account information, including Changing the account picture of the user profile, Changing the user
username, Changing the user password.

Suppose the user selects the "Change Profile Picture" menu. In that case, the user will be offered a dialog box
with menu options: Take a picture from the camera, Take a view from the gallery, Delete the photo (if the image
already exists). If the user selects the "Change Password" menu, the user will be directed to the next page, which
contains several validation forms to change his password. After all the validation forms are filled in and confirmed
correctly, the new password will be entered into the database in the form of an account update action; then, the user
will be returned to the edit profile page and directed to press the "Save Changes" button so that all configurations
(profile image, username, password) saved and has been updated into the user database, with the final display as
shown in Figure 10. c.

5.4. Backpacker Travel Registration
After the user accesses the dashboard menu, the user can view detailed information on Tourist Places, Places
of Worship, Hotels, and Villas on the Place Details page. In it, the user can perform several actions, including:
- Go to the Place Details page according to the destination from the dashboard by sending the ID of the place
- Go to the Details page
- Can do the Travel Backpacker Registration action / Join the Chat Group of the Tourist Places
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- If the user presses the Join Group Chat button, the user will be registered with the User ID in the previously
created group.

- If the user presses the “Register Me” button, the user will be directed to the registration process as Bali's
Backpacker.
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Figure 10. Display page on Smart Bali Backpacker

After the user enters the Registration Page, the user will be faced with a form that has been compiled. When
everything is filled in, it is ready to be sent to the database by uploading data using the API provided by the Smart
Bali Backpacker Website, which will be accepted by the admin and manager of each tourist spot that has been a user.
Enter in the list of tourist attractions. The list of forms that must be filled out are as follows: Backpacker name, No.
Phone, Arrival and Return Dates (will be calculated as duration), Arrival Place (for reference during the
recommendation system), Accommodation Options (Car Rentals, etc.), Lodging Options (Hotels, Villas, etc.), and
List of Tourist Attractions Options. After all the data is filled in and has been stored in the database,then the user can
then monitor his travel schedule on the My Travel Plan menu and there will be a System Guide that will detect the
user's location when he arrives at the tourist attractions that have been routed by the application.

6. Conclusion

This research has completed the design and manufacture of the user-side Smart Bali Backpacker system using
several frameworks. Based on the results of the research that has been done, it can be concluded that the design and
manufacture of Smart Bali Backpacker through several processes, namely:

1. The preliminary study process was carried out with a Survey to Bali and literature studies related to Backpacker
Tourism and incorporating GraphQL.

2. The digital-based tourism process using Smart Bali Backpacker is designed to make it easier to carry out the
tourism process to Bali, which was previously only used or carried out manually. It can now be used on a website-
based and mobile (android) basis.

3. The implementation process of several frameworks is running well by using additional libraries such as Vuetify
and Vue Apollo to access the GraphQL API, making the system development process easier and faster.
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