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FOREWORD 

 

Greetings!  

Ultima InfoSys : Jurnal Ilmu Sistem Informasi is a Journal of Information Systems which presents 

scientific research articles in the field of Information Systems, as well as the latest theoretical and 

practical issues, including database systems, management information systems, system analysis and 

development, system project management information, programming, mobile information system, 

and other topics related to Information Systems. ULTIMA InfoSys Journal is published regularly 

twice a year (June and December) by Faculty of Engineering and Informatics in cooperation with 

UMN Press. 

In this June 2023 edition, ULTIMA InfoSys enters the 1st Edition of Volume 14. In this edition 

there are seven scientific papers from researchers, academics and practitioners in the fields covered 

by Ultima Infosys. Some of the topics raised in this journal are: Analysis and Design of Revival TV 

Shop Mobile Application, Educational Game Design Sorting Waste Android Based, User Experience 

Analysis from User-Centered Design Approach in Marketing Website, Implementation Weighted 

Product Method for the Best Carrot Seed Recommendations, Evaluation of Information System 

Management Security Using Indeks KAMI and Recommendation Based on ISO 27001:2013 at PT XYZ 

(Travel Agent), Web-based Decision Support System for Characters Selection in Game Genshin Impact 

with SAW Method. 

 

On this occasion we would also like to invite the participation of our dear readers, researchers, 

academics, and practitioners, in the field of Engineering and Informatics, to submit quality scientific 

papers to: International Journal of New Media Technology (IJNMT), Ultimatics : Jurnal Teknik 

Informatics, Ultima Infosys: Journal of Information Systems and Ultima Computing: Journal of 

Computer Systems. Information regarding writing guidelines and templates, as well as other related 

information can be obtained through the email address ultimainfosys@umn.ac.id and the web page 

of our Journal here. 

Finally, we would like to thank all contributors to this June 2023 Edition of Ultima Infosys. We 

hope that scientific articles from research in this journal can be useful and contribute to the 

development of research and science in Indonesia. 

 

June 2023,  

 

 

 

Fenina Adline Twince Tobing, S.Kom., M.Kom.  

Editor-in-Chief 
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Abstract— Mobile phone technology has undergone 

developments which makes it can provide a variety of 

facilities to support productivity and efficiency in the 

form of smartphones. Emarketer digital marketing 

research institute estimates that in 2018 there will be 

more than 100 million active smartphone users in 

Indonesia. In early 2019, the number of smartphone users 

reached 355 million, which is more than 33% of the total 

population of Indonesia reaching 268.2 million. With the 

large number of smartphone users, the number of mobile 

application downloads will also increase. This 

phenomenon is accompanied by Esports (Electronic 

Sports) development in Indonesia. The RevivalTV as one 

of Esports companies in Indonesia will develop a mobile 

application to help the company to sell game 

merchandise, and the application will be accessed and 

downloaded by mobile users so that people can still carry 

out daily activities without opening a browser or 

devouring a lot of internet data. The method used for 

designing systems in RevivalTV is the SDLC (System 

Development Life Cycle) method. 

 

Index Terms- Esport; Mobile Application; Smartphone. 

I. INTRODUCTION 

Technology is a facility that is made to ease all 

things related to the continuity and comfort of human 

life. Smartphones, iPads, tablets, and personal 

computers are now easier to carry around. It can be 

concluded that smartphone technology is a mobile 

phone that has undergone the latest (present) 

transformation and provides a plethora of content that 

supports the sophistication of the device. 

Indonesian smartphone users are growing rapidly. 

The digital marketing research institute Emarketer 

estimates that in 2018 the number of active smartphone 

users in Indonesia is more than 100 million people. 

With such a large number, Indonesia will become the 

country with the fourth largest active smartphone users 

in the world after China, India and America. Data from 

the We Are Social website shows that smartphone 

users in Indonesia in January 2019 were 355 million 

users, 33% greater than Indonesia's total population of 

268.2 million. 

 

Fig. 1. Comparison of App Users on All Devices (Source: We Are 

Social 2018) 

 

Fig. 2. Game Development Globally (Source: Newzoo 2019) 

mailto:angellia@binus.ac.id
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Data from We Are Social shows that the use of 

mobile applications outperforms website access. For 

example, Facebook application users on mobile show 

95.1% or about 2.055 million, while for website usage 

it is only 31.8% or about 687 million of the total 

Facebook users. It can be concluded that the use of 

mobile applications is preferred over website access. 

This phenomenon is accompanied by the 

development of Esports (electronic sports) in 

Indonesia. Some people quell their boredom by playing 

games on smartphones. However, it is not uncommon 

for some people to make esports a profession, not just 

a hobby. Based on the Newzoo report, as quoted from 

techinasia, in 2019 the global game market value will 

reach US $ 152 billion (around Rp. 2.15 quadrillion), 

an increase of 9.6 percent compared to the previous 

year. This shows that the trend of esports in the global 

market continues to increase. This is due to the ease of 

use of gadgets that are more compact to carry or use 

than PCs, laptops, and others. 

 

Fig. 3. Global Games Revenue by Region, 2017-2019 

Esports or Electronic Sports is a term for video 

game competitions between professional teams, video 

game genres that are usually symbolic of electronic 

sports are real-time strategy, fighting, shooter games, 

and multiplayer battle arenas. For esports fans, there 

are many websites that provide information about 

match schedules, player transfers, information about 

teams, information about players, and so on. However, 

it is very rare to find developers who think to make the 

website into a mobile application. 

By considering the opportunities regarding 

technological developments and internet users with the 

potential for downloading applications on smartphones. 

The RevivalTV mobile application can be accessed and 

downloaded by mobile users so that people can still 

carry out daily activities without opening a browser or 

devouring a lot of internet data, and battery. The 

RevivalTV application will help gamers to buy game 

merchandise via the mobile application because the 

current company website does not support for shopping 

game merchandise. The RevivalTV application will 

help the company to increase revenue from selling 

game merchandise. 

 

II. THEORETICAL BASIS 

A. Mobile Application 

According to the Mobile Marketing Association 

[1], the mobile application is software that is operated 

on mobile devices including smartphones or tablet 

PCs. The Mobile application itself is known as an 

application that can be downloaded and has certain 

functionalities in accordance with the content that has 

been provided by the application to support the 

performance of mobile devices. The Mobile 

application is a software unit created to serve the needs 

of several activities such as commerce systems, games, 

public services, advertising, or all processes needed by 

humans on an ongoing basis. 

B. Esports 

Esports is an abbreviation of Electronic Sport [2]. 

Electronics has something that works by using many 

small components, especially microchips and 

transistors, that control an electric current. Sport means 

an agility competition activity between individuals or 

groups that is not limited to physical activities. 

It can be concluded that Electronic Sport is a form 

of sport in which the main aspects of sports are 

facilitated by electronic systems [8-11]. “In more 

practical terms, Esports is usually a video gaming 

competition which is often organized by various event 

organizers, player levels, and types of tournaments 

(major/minor), where players are usually in teams or 

“games” community forums. Even though Esports is 

called a sport only because there is the word 'sport' in 

its use, the categorization of Esports as a sport is still 

debated until now [6]. This is in contrast to the existing 

ecosystem, with esports athletes, spectators, sponsors, 

and even esports championships. 

C. SDLC 

SDLC consists of 4 main stages, namely planning, 

analysis, design, and implementation [3]. Each phase 

consists of a series of stages, which rely on techniques 

that produce results. The 4 stages are: 

1) Planning,  

A basic process for understanding why a system 

should be built. In this phase, a feasibility analysis is 

needed by looking for data or requirement gathering 

for users. 

2) Analysis 

A process of investigating an ongoing system with 

the aim of getting answers about system users, how the 

system works, and when the system is used. This 



 

 

 

 

 

 

Ultima Infosys : Jurnal Ilmu Sistem Informasi, Vol. 14, No. 1 | June 2023 3 

 

 

 

ISSN 2085-4579 

analysis process will produce an appropriate way to 

build a new system. 

3) Design 

A process of determining how the system works in 

terms of architecture design, interface design, database 

and file specifications, and program design. This 

design process will produce system specifications. 

4) Development 

The process of developing and coding the system 

application based on user requirements. 

5) Testing  

The process of finding the error and bugs in 

systems, and fixing them. The process will continue 

until the software is completely free of bugs, works 

stably, and functions as expected. 

6) Implementation 

The process of implementing the new system 

development. 

 

 

7) Maintenance 

The process of system installation, and system 

support plans. 

This paper uses Waterfall SDLC model, this 

framework emphasizes moving from one stage to the 

next. So we must complete one stage before moving on 

to the next stage. This framework is suitable for small 

projects with an end result that is easy to define from 

scratch.  

D. UML 

Unified Modeling Language (UML) is a set of 

structures and techniques for modeling object-oriented 

programming OOP (object-oriented programming) 

designs and their applications [4]. UML is a 

methodology for developing OOP systems and a set of 

tools to support the development of these systems. 

 

III. METHOD 

The method that will be used in the design and 

manufacture of a mobile application information 

system in this thesis is the SDLC (System 

Development Life Cycle) method [5]. Due to various 

limitations, this paper only carry out several stages of 

the SDLC method, including: 

A. Project Initiation 

Identifying problems and designing new mobile 

application systems.  

B. Project Planning 

A basic process for understanding why a system 

should be built. In this phase, a feasibility analysis is 

needed by searching for data or conducting an 

information gathering process for users. As well as 

organizing and scheduling projects. 

C. Requirement Analysis 

A process of investigating an ongoing system with 

the aim of getting answers about system users, how the 

system works and when the system is used. Looking 

for the needs of users or gamers to build a mobile 

application system.  

D. Design 

A process of determining how the system works in 

terms of architecture design, interface design, database 

and file specifications, and program design [5]. The 

process of designing a mobile application includes the 

following diagrams: 

1) Activity Diagram 

a diagram used to describe the sequence of 

business process activities from start to finish. 

2) Use Case Diagram is a diagram that is used to 

describe anyone who interacts directly with the 

system that has been designed. 

3) Class Diagram is a diagram used to describe the 

structure of the system in the form of objects. 

4) Sequence Diagram is a diagram used to describe a 

sequence or flow system based on the cases 

contained in the Use Case diagram. 

5) User Interface is a system interface that facilitates 

the user to interact with the application. 

6) Implementation phase 

At this stage we do not carry out the implementation 

stage directly to the company because the design of the 

mobile application is only in the form of a prototype. 

 

IV. RESULT AND DISCUSSION 

The following are the business processes and 

systems that run on the RevivalTV website before 

creating a mobile application. 

A. Analisis Sistem Saat Ini 

1) Website RevivalTV 

For now RevivalTV has a website that is useful as 

a medium of information about games, a lot of 

information provided by this website is the correct 

playing tricks in the game, the currently popular 

team, team player info and also player 

development. RevivalTV also has a website shop, 

where RevivalTV sells merchandise, such as 

clothes, jackets, lanyards, and collaborative shoes 

with today's famous brands. 
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2) RVL(Revival) by RevivalTV 

Currently, the sales process on the RVL (Revival)  

by Revival website is only for display and for 

orders via the WhatsApp application. The sales 

business process can be described as follows: 

 
Fig. 4. Activity Diagram For Current Business Process 

 

B. Problem Identification 

3) Interview 

Interviews were conducted with resource persons 

to find out more fully the problems faced and also 

the desired solutions to solving these problems. 

4) Observation 

Based on the results of observations, the problems 

that occur. The following is an analysis of the 

problems that occur on the RevivalTV website: 

- The display of the RevivalTV website is less catchy 

and the shop page is less presentable. 

-  The features on the RevivalTV website are still 

lacking and many don't work. Especially features 

(login, payment, wishlist). There are still many 

features on the RVL(Revival)  by RevivalTV 

website, such as the login page that doesn't work 

with minimal validation and the lack of payment 

processing. As well as wishlist pages that cannot be 

accessed or redirected to other features. 

-  The shop's business process is still not yet helpful 

enough for the user to operate. There should be 

information about the availability of items on the 

website.  

C. Troubleshooting Solution 

There are several problem solving proposals from 

the analysis of the problems faced by the company: 

1) The design of the appearance of the mobile 

application is designed to make it easier for the user 

to use the application. And modify the appearance 

to make it look more attractive than before 

2) Added a new feature, namely livescore. This 

feature provides a schedule of previous, present and 

future multiplayer matches. 

3) Creating a shop feature in the RevivalTV car 

application, making it easier for users to buy RVL 

(Revival) by RevivalTV merchandise and products 

from the user's favorite team or gamers. 

4) Design shop business processes to be more 

efficient and increase sales of RevivalTV products, 

being able to collaborate with well-known brands 

today. 

D. System planning 

The purchase and registration process will be 

carried out through a system. Users must download the 

RevivalTV mobile application. Furthermore, in the 

application the user can use the features that have been 

provided such as livescore, news, tournament, team 

profile, and if the user wants to buy RVL (Revival)  by 

RevivalTV merchandise or his favorite team, the user 

can directly buy it in the shop feature. In the shop 

feature, users can immediately see the choice of 

clothes, sweaters, lanyards, and other catalogs. After 

the user has determined the items he wants to order, the 

system will display a basket page where the user can 

view and update the ordered items, then the user will 

enter the payment details page where the system will 

display the total price of all the products to be ordered, 

and the system will display the total price of all the 

products to be ordered. automatically displays the 

payment method along with the invoice for the user. If 

the user does not pay within 1x24 hours, the transaction 

will be automatically canceled by the system. After the 

user makes the payment, the admin will confirm the 

payment and delivery of the goods and input the receipt 

number which will be sent to the user in the registered 

email. At the end of each month the admin will report 

on the results of sales and orders. This report will be a 

monthly sales evaluation and order data to be provided 

to the CEO. 

 

 

 

 



 

 

 

 

 

 

Ultima Infosys : Jurnal Ilmu Sistem Informasi, Vol. 14, No. 1 | June 2023 5 

 

 

 

ISSN 2085-4579 

1) Activity Diagram 

 

Fig. 5. Activity Diagram New System 

2) Use Case Diagram 

 

Fig. 6. Use Case Diagram 

3) Class Diagram [7] 

 

Fig. 7. Class Diagram 

 

4) Sequence Diagram 

 

Fig. 8. System Sequence Diagram Create Account 
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Fig. 9. System Sequence Diagram Input New Item 

 

Fig. 10. System Sequence Diagram Update Item 

 

Fig. 11. System Sequence Diagram Create Payment Receipt 

 

Fig. 12. System Sequence Diagram Create Delivery Detail 

 

Fig. 13. System Sequence Diagram Create Delivery Status 
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Fig. 14. System Sequence Diagram Update Delivery Status 

 

Fig. 15. System Sequence Diagram Create Shopping Cart 

 

Fig. 16. System Sequence Diagram Update Shopping Cart 

 

 

 

 

Fig. 17. System Sequence Diagram Delete Shopping Cart 

5) Site Map 

 

Fig. 18. Site Map User 

6) User Interface  

- Login 

This page contains the RevivalTV mobile 

application login form. Users are required to log in 

before being able to access the RevivalTV mobile 

application via the email and password that was 

registered during Sign Up. 
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Fig. 19. User Interface Intial Display 

 

Fig. 20. User Interface Login 

- Sign Up Menu 

This page contains a registration form for users 

who do not have a RevivalTV mobile application login 

account. Users are required to fill in data such as 

username, email, phone number, address, and 

password. 

 

Fig. 21. User Interface Sign Up 

- Main Menu 

The Main Menu feature displays the schedule of 

matches between teams that have taken place, are 

currently in progress, and will take place. This page 

also displays the name of the team playing, and the 

result of the match score. Has a tournament game 

schedule filter feature, which only displays 1 type of 

match game. 

 

Fig. 22. User Interface Main Menu 
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- Search 

The Search page displays a column where the user 

can search for the desired item or catalog. 

 

Fig. 23. User Interface Search Menu 

- Shopping Cart Menu 

The Shopping Cart page displays data for each item 

that has been added to the shopping cart, such as the 

product name, total price and delete items or add to 

favorites. 

 

Fig. 24. User Interface Shopping Cart 

 

 

 

- Payment Detail 

The Payment Details page displays Order No, 

Order Name, Item Name, Size, Order Quantity, then 

shipping options, Payment Method, Virtual Account 

No, and Total Payment. 

 

Fig. 25. User Interface Payment Detail Menu 

- Invoice: this invoice page contains order data 

information, payment amount and receipt number 

to track goods. 

 

Fig. 26. User Interface Invoice 

- Delivery Status: the delivery status page displays 

order data and details of orders that have been 

delivered or are being shipped. 

 

Fig. 27. User Interface Delivery Status Menu 
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V. CONCLUSION 

Based on the discussion that has been carried out, 

it can be concluded that there are several advantages 

provided by the RevivalTV mobile application 

information system: 

1) Users or gamers can search for information about 

games, tricks, and tips, as well as pro player profile 

info. 

2) Users or gamers can search for RVL (Revival) by 

RevivalTV merchandise as well as merchandise for 

users' or gamers' favorite teams. 

With the shopping cart menu and payment menu to 

help users in the buying process 
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Abstract— Waste management in Indonesia is still 

quite far from good, this is still happening due to a 

lack of public awareness of the management and 

processing of waste around the community 

environment. Indonesia is estimated to produce 64 

million tons of waste annually. Referring to data 

from Sustainable Waste Indonesia (SWI), only 7% 

of this figure is recycled, while 69% of it 

accumulates in landfills (TPA). With this situation, 

learning media that are educational are needed 

starting from Early Childhood (PAUD). 

Educational games are used as learning media 

which are very interesting to be developed as a 

learning tool for early childhood to introduce waste 

and sorting organic and non-organic waste. The 

educational game created is based on Android with 

the waterfall development method. The purpose of 

this research is that it can be used as an alternative 

learning medium in Children's Education (PAUD) 

in changing conventional learning methods into 

game simulation learning methods, so that it can 

educate children (PAUD) in the introduction of 

types of waste and waste management. Based on the 

results of functionality testing, the application game 

has run well and passed all test scenarios using the 

black box method and can run on smart phones 

with the Android operating system. 

 

Index Terms- Educational games, waste, Early 

Childhood Education. 

I. INTRODUCTION 

Environmental problems are issues that cannot be 

avoided. At present waste is a very serious 

environmental problem faced by Indonesian people in 

general. It can be said that housewives produce waste 

every day, both organic and inorganic waste. But what 

is worrying is the garbage that The products produced 

are instead disposed of carelessly in various places, and 

the effect will damage the surrounding environment. 

The amount of waste produced every year will increase 

in line with the increase in population. The current 

government has tried in various ways to overcome the 

waste problem. Especially the problem of inorganic 

waste. However, it has not yet reached the point of 

perfection. This is because the amount of waste in 

Indonesia is very high. So that the government has 

difficulty determining the right way to solve it.  

Garbage is an object or material that is no longer 

used by humans so it is thrown away. The social 

stigma associated with waste is that all waste is 

disgusting, dirty, and so on, so it must be burned 

or disposed of properly. All community activities 

always generate waste. This is not only the 

responsibility of the local government but also of 

the whole community to process waste so that it 

does not have a negative impact on the 

environment. The waste problem includes 3 parts, 

namely downstream, process and upstream. On 

the downstream side, waste disposal continues to 

increase. In the process section, there are limited 

resources from both the community and the 

government. In the upstream section, it is in the 

form of a less optimal system that is applied to the 

final processing. Most people consider burning 

waste as part of waste management. however, 

such things can cause pollution to the 

environment and interfere with health. Attitudes 

like this are probably influenced by knowledge 

and age maturity. Building public awareness is 

not as easy as turning the palm of the hand. It 

needs cooperation from all parties, both the 
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community, government and third parties as 

supporters. It took quite a long time to build that 

awareness. Positive examples and role models as 

well as consistency from the policy makers in 

Indonesia are also needed a certain area. Direct 

outreach activities about waste management can 

encourage community participation in waste 

management. At this time and from day to day it 

is increasingly unavoidable that waste problems 

will occur, the problems that will be found will be 

more complex if this is allowed to continue 

without a solution then it will become a big 

problem. The problem that will occur is the 

amount of garbage that will be scattered and will 

disturb the view and can also block the flow of the 

river and eventually cause flooding. This problem 

can occur due to a lack of concern for waste and 

also a lack of education and awareness related to 

waste.  

According to the definition of the World 

Health Organization (WHO) waste is something 

that is not used, not used, not liked or something 

that is thrown away that comes from human 

activities and does not happen by itself [3]. Waste 

Management Act No. 18 of 2008 states that waste 

is the residue of daily human activities and/or 

from natural processes in solid form. Garbage is 

now a serious threat to the survival of children, if 

waste is not managed properly and children do not 

get good educational resources about waste, then 

in the next few years around 250 million 

Indonesian people will live together with piles of 

garbage and will incur a lot of losses. 

One alternative is to conduct education 

about knowledge in waste management which can 

be done by early childhood by sorting organic and 

inorganic waste, but sorting waste is a new 

behavior in children, therefore a study of 

children's knowledge and attitudes needs to be 

done. Knowledge studies can be carried out with 

learning media and children's attitudes can be 

carried out by instilling the behavior of sorting 

organic and inorganic waste from an early age in 

children so that later they will be carried over 

when they grow up. 

The fact of handling the waste mentioned 

above also shows the behavior of children who do 

not care about their household waste, especially 

the environment. This is reflected in the culture of 

our children who are still very fond of littering. 

Therefore there must be efforts to prevent and 

instill a caring attitude towards the environment 

from an early age.  
Meanwhile, what is currently happening is that the 

existing educational/knowledge media on waste 

management are lacking in number and unattractive. 

Materials and methods for implementing 

Environmental Education that have been used so far 

are felt to be inadequate so that the target group's 

understanding of environmental preservation is 

incomplete. In addition, materials and methods for 

implementing Environmental Education that are not 

applicable do not support the resolution of 

environmental problems faced in their respective 

regions. Given the rapid development of current 

technology, researchers are trying to solve this problem 

through software engineering that is considered cheap, 

popular and popular with children. As technology 

develops, smartphones have become children's daily 

needs, there are many applications that can help 

children carry out their activities more easily. 

Currently smartphones are also equipped with many 

new facilities that allow users to perform many 

activities. Smartphones are also late equipped with 

Operating Systems such as Android, IOS. 

Mobile application comes from the word application 

and mobile. Application means application, 

application, use. In terms of application is a ready-to-

use program that is designed to carry out a function for 

the user, while mobile can be interpreted as moving 

from one place to another. As reported by 

gs.statcounter.com, Android is the most widely used 

operating system in Indonesia, with a percentage of 

75.27%. In second place is IOS with a percentage of 

22.74%. Judging from the facts above, researchers are 

innovating to provide environmental learning features, 

especially in relation to the introduction and processing 

of waste for children. The application created will be 

packaged in the form of an Android-based interactive 

game made using Unity. This educational game hopes 

to provide knowledge and create 

awareness to children of the importance of 

protecting the environment, especially regarding waste, 

as well as the ability to process waste so that it can be 

managed properly and efficiently. 

 

II. THEORETICAL BASIS 

A. Garbage 

 

Waste is a material that is wasted or disposed of from 

sources resulting from human activities or natural 

processes that do not yet have economic value. Waste 

is classified into 2 categories, namely organic and 

inorganic waste. Organic waste is waste that is easily 

recycled such as dry leaves, vegetable scraps, food 
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scraps and others. While inorganic waste is waste that 

is not easily decomposed such as plastic, paper, bottles, 

glass, cans, electronic waste and others. 

 

B. Android 

 

Android is an operating system for mobile devices that 

is open and based on the Linux operating system. 

Android can be used by everyone who wants to use it 

on the device. Android provides an open platform for 

developers to create their own applications that will be 

used for various software [6]. 

 

C. Mobile Application 

 

Mobile Applications are applications specifically 

designed for smartphone or cellular platforms such as 

iOS, Android, Harmony OS, or Windows Mobile. 

Then the advantages of the mobile application are that 

there is permanent storage space on the device and it is 

easy to use anytime and anywhere [10]. 

 

Mobile application is a type of software in the form of 

applications that are created and run on mobile devices 

such as smartphones and tablets. Generally, mobile 

applications aim to provide services that are almost the 

same as PC devices but with a smaller size [13]. 

 

D. Waterfall 

 

Waterfall is a software development framework in 

which the development process is completed 

sequentially one by one. The phases in the waterfall are 

divided into analysis, design, implementation, testing, 

and maintenance. In the waterfall model, requirements 

must be defined in advance so that there can be no 

changes in the middle of the process [17]. 

 

• Analysis 

The Analysis phase is also known as the software 

requirement specifications (SRS) phase. which is the 

phase where all requirements in software development 

will be described and analyzed in detail. From the 

analysis carried out, it will produce functional and non-

functional requirements. Functional requirements 

include objectives, scope, perspective, functions, 

software attributes, user characteristics, and database 

requirements. On the other hand, non-functional 

requirements include constraints, limitations, design 

and operating requirements of the software. 

 

• Design 

The Design phase is a phase that includes planning and 

problem solving processes for software solutions. The 

planning process carried out in this phase is the design 

for software to solve the problems found in the 

previous phase, the design can be in the form of 

algorithm design, software architecture design, logical 

diagram scheme, and data structure definition. 

 

• Implementation 

The Implementation phase is a phase that refers to 

business needs and design into an execution program, 

database, website through programming and 

deployment. This is where the original code is written 

and compiled into operational applications, where 

databases and text files are created. In short, this means 

the conversion process from the process phase to the 

production phase. 

 

• Testing 

The Testing phase, which is commonly known as 

verification or validation, includes the process of 

checking that the expectations for the software meet 

the performance and specifications and the completion 

of the intended goals. Verification refers to the process 

of software evaluation carried out to determine 

whether the product at a certain phase meets the initial 

conditions. Validation refers to the process of 

evaluating software during and at the end of the 

development process with the aim of finding that the 

software meets specified requirements. Of course in 

this process bugs and system glitches are found and 

fixed, then redefined accordingly. 

 

• Maintenance 

The Maintenance phase is the phase after the software 

has been developed, where in this phase there are 

several things, such as correcting errors encountered 

during use, improving the performance and quality of 

the software, and accommodating changes needed in 

the software [14]. 

 

E. Unified Modeling Language (UML) 

 

Unified Modeling Language (UML) is a visual 

language for modeling and communicating about a 

system using diagrams and supporting texts [15]. In 

developing applications, the authors use several 

Unified Modeling Language (UML). 

 

Use Case Diagram is a model for the behavior of the 

information system to be built. Use case diagrams 

describe an interaction between one or more actors with 

the information system to be built. Use case diagrams 

are used to find out what functions exist in an 

information system and who has the right to use these 

functions [16]. 
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III. METHOD 

In this study using the waterfall method. The waterfall 

method is a structured system design process with a 

systematic approach. This method runs sequentially 

through several stages where the output from one stage 

will be used as input in the next stage. The following 

is an elaboration of the development stages adapted to 

the research. The main thing in using this paradigm is 

to determine the steps for making the right game in 

accordance with software engineering rules to get 

games that suit your needs, as shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Research Methodology 

 

 

Analysis and Design 

 

Application analysis and design using UML diagrams 

which is a standard language for modeling applications 

built with an object-oriented methodology. The system 

overview is described by a Use Case Diagram. 

 

A. System Analysis 

 

The system design that will be made requires several 

input data requirements, output data requirements and 

interface requirements. The purpose of the needs 

analysis is to determine the function specifications, 

capabilities and facilities of the program. Needs 

analysis is also useful as a basis for evaluation after the 

program has been compiled. 

 

B. System Design 

 

The system design is described using a Use Case 

Diagram, which is intended to form an explanation of 

the main functions and application behaviors in an 

outline with the hope that the processes that occur in it 

can be easily understood. The following is a 

description of these functions as shown in Figure 2 

below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Use Case Diagram of an Educational Game 

to Sort Waste. 

 

IV. RESULT AND DISCUSSION 

 

The results of the analysis of the materials that have 

been collected are then formulated game product 

specifications according to market needs (in this case 

PAUD children). The game's initial design 

emphasized: 

 

A. Game Description Design 

 

The game that will be made is a learning game to get 

to know waste and good waste management. It is hoped 

that this research can help children (PAUD) to 

understand and know the types of waste and their 

processing, in this case changing conventional learning 

methods into simulation learning methods with 

mobile-based educational game media and helping 

children (PAUD) develop children's creativity, 

because in educational games has elements of 

challenge, accuracy, reasoning and ethics. This game 

contains learning for children (PAUD), where learning 

will be given through games which are one of the 

media for playing while learning, especially for PAUD 

children. We hope that the use of games as an 

educational medium can become a new technique that 

can make children enjoy learning more. 

 

B. Scenario Storyline 

 

The game scenario is used to find out the flow of the 

game that will be made, as shown in Figure 2. Where 
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the Player who will play this game is Children 

(PAUD). There are 2 (two) games to choose from, 

namely waste recognition and waste management. 

 

 

C. Game Rules 

 

The rules of each game are used to limit what players 

can do and what players cannot do when playing the 

game. Rules can be in the form of lives, points, stamina 

and so on for the main support of the game. The rules 

contained in this educational game Players at the 

beginning of playing this educational game get a point 

0 (zero) and have to play in waste management to 

increase the points obtained. Players also won't die or 

run out of lives while playing, but the points they get 

will decrease due to mistakes in sorting and processing 

waste. There is a time in the game so that if the allotted 

time runs out, the player will be considered wrong in 

playing the game and return with the points that will be 

obtained reduced. 

 

 

D. System Implementation 

 

The design of the application screen is a display design 

that will later be applied in the game application as an 

interface display. Screen design stages are very 

important in the development of application games in 

the application of making displays using Adobe XD in 

designing application game screens. The following is 

the display design of the garbage sorting educational 

game: 

 

• Game Main Menu 

 

 
Figure 3 Game Main Menu 

 

The main menu in Figure 3 is the initial appearance of 

the game trash, in this view there is a start button to 

start the game and a settings button to change 

according to the existing functions. Users can start the 

game by taking action on the start button then the game 

will start. 

 

 

 

 

• Settings page 

 

 
Figure 4 Settings page 

 

The settings menu shown in Figure 4 has the function 

of selecting or setting defaults for display, sound, and 

vibration when playing Game Trash. Settings can be 

made by the user to determine the comfort level when 

playing the trash game. 

 

 

• Page Leveling Mode 

 

 
 

Figure 5 Page Leveling Mode 

 

The display in Figure 5 from Game trash where the 

page can monitor the user's level, Game trash is a 

level/challenge based game where you have to get 3 

stars on a challenge to open a new challenge, the higher 

the user level, the the more types of trash that will be 

played and known and the more scores that will be 

obtained. 

 

 Information page for types of waste 

 

 
 

Figure 6 Information Menu for Types of Trash 
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The information menu for the types of waste that is 

displayed in Figure 6 contains various types of waste 

and how it is processed. This view will open after 

clicking the Start button on the Main menu in Figure 3, 

then after that all types of garbage will be displayed 

accompanied by an explanation and also followed by a 

voice that will explain it. This voice function makes it 

easier for children (PAUD) to capture the information 

conveyed because at the age of PAUD children there 

are still those who cannot read information in the form 

of text. 

 

 Garbage Processing Mode page 

 

 
Figure 7. Waste Treatment Mode Menu 

 

On the display of Figure 7 is the process of 

implementing the game. In the game process the user 

can sort waste according to its type, separate the types 

of waste based on the color of each available disposal 

site, if the player puts the wrong trash in the wrong 

place then points will be reduced so that if you do it 

continuously the stars on the challenge will reduced to 

2 until it runs out so it can't continue to the next stage 

and can't go up to the next level. 

 

E. System Function Testing 

 

Testing in this game is done by using black box testing. 

Black-Box Testing is a software testing method that 

only focuses on functional specifications without 

testing the code and software design sections. In Black-

Box Testing, the tests carried out are only to find out 

whether the functions, inputs, and outputs of the 

software being tested comply with the specifications 

[17]. Black box testing is carried out to test the 

software in terms of functionality in applications 

developed with a given scenario. The results of 

functionality testing using the black box method show 

that all functions and features in the application for the 

community from the first time it is run to completion 

can run well according to what has been planned. There 

are 5 features that have been tested, Table 1 shows the 

results of testing the game application. 

 

 

 

Table 1. Application Game Testing Results 

 

No Testing Information Status 

1 Main Menu Displays the 

main menu 

Passed 

2 Leveling 

Mode 

Goes Well Passed 

3 Garbage 

Treatment 

Mode 

Displays the 

Garbage 

Treatment Mode 

Passed 

4 Setting Page Can do Settings Passed 

5 Waste Type 

Information 

Displays 

information on 

the type of 

waste 

Passed 

 

F. Evaluate the 8 Golden Rules 

In the process of developing Educational Games, refer 

to the principles of 8 (eight) golden rules. Following 

are the results of the evaluation of the application 

developed against the 8 (eight) golden rules: 

 

• Strive for consistency 

The Educational Game developed has a consistent 

interface design in terms of color, uniform font type, 

consistent navigation, the use of images in the form of 

flat icons of the same size and type, the sequence of 

actions for similar functions has a consistent sequence. 

 

• Cater to universal usability 

In educational games, the language used is English 

because it is a universal language and can be 

understood by many people. 

 

• Offer informative feedback 

The Educational Game that has been developed has 

provided a response/feedback to the crucial actions 

taken by the user, such as when the user wants to close 

the game, the system will display a confirmation pop 

up to ensure that the user wants to close the game. 

 

• Design dialogs to yield closure 

The Educational Game developed has provided the 

appropriate end function for each action. 

 

 

• Offer simple error handling 

The Educational Game developed has provided 

informative and easy-to-understand error handling for 

every action, such as when the user selects a level that 

is not yet accessible, the game will display a message 

informing an error.  
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• Permit easy reversal of actions 

In the Educational Game developed there is a 

mechanism to cancel the actions taken by the user. For 

example, when the user wants to close the game, the 

system will display a confirmation pop up. And if the 

user wants to cancel the process, the user can press the 

cancel button to cancel the close game process. 

 

• Support internal locus of control 

The Educational Game developed provides a simple 

and functional display, because this display is preferred 

by early childhood, which provides information in the 

form of easy-to-understand visualizations. 

 

• Reduced short-term memory load 

The Educational Game developed has designed an 

interface that is easy to recognize and users have no 

difficulty in remembering the purpose of information. 

 

G. Multimedia Evaluation 

 

The following is an evaluation of the application of 

multimedia elements to Game Trash. 

 

• Text 

In Game Trash, text elements play a role in giving 

instructions to players so they can run game programs 

correctly. Apart from giving instructions, text also 

plays an important role throughout Game Trash where 

this educational game really needs text. With text, this 

game can be used correctly in terms of writing. 

 

• Picture 

Image elements in Game Trash can be seen in the 

buttons, logos, and menu displays. Images play a role 

in making the game less boring and attracting player 

attention. This image element is also very important 

when playing different types of waste. 

• Voice 

In the Trash game there is the use of sound which is an 

important element in the game where the use of sound 

can increase understanding of the information 

conveyed and increase children's interest in operating 

the Trash game. 

 

• Animation 

Game Trash doesn't use any animation elements in its 

application to the game. 

 

• Videos 

Apart from animation, the game Trash also doesn't use 

video elements 

 

V. CONCLUSION 

The conclusion that can be drawn from the program 

that has been made is that this educational game can 

help children (PAUD) understand waste and how to sort 

waste according to its type, learning is provided by 

simulation with game media and makes it easier for 

children (PAUD) to learn to know how to understand 

waste , how to dispose of trash properly, and make 

habits to dispose of trash in its place. The developed 

Game Trash can meet the needs of garbage education, 

Game Trash is in great demand by users because of its 

attractive appearance, In terms of the user interface, the 

appearance of the game is designed in a clear, concise 

and orderly manner which makes users understand how 

to use the application properly. In the evaluation results, 

this game has been able to achieve the initial goal of 

being able to make Early Childhood Children (PAUD) 

aware of the importance of sorting waste. The 

application of gamification to Game Trash supports 

learning content to distinguish types of waste, which 

makes it more attractive to players. Children who play 

online games are proven to be able to socialize well in 

the gamers' environment and also expand their social 

networks through cyberspace. Children or gamers are 

proven to have the ability (skill) and knowledge 

(knowledge) in the use of internet technology. 

Suggestions for development that can be carried out 

in this study are that the object of research can be made 

more varied and the discussion in Game Trash is more 

general as well as the environment the game is made in 

more detail and made with an even more attractive 

appearance so that users can use and increase 

knowledge about the types of waste and their 

management patterns 
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Abstract— To create a marketing website that is 

right on target as product market fit, it is necessary 

to do a user experience analysis. User Experience 

analysis using the User Center Design approach is 

carried out by prioritizing user-oriented design. A 

website based on the UCD process will generate 

high satisfaction levels for its users. In this research, 

user experience analysis was conducted using a 

User Centered Design approach with Product 

Market Fit concept orientation. This concept is 

often ignored so it becomes a major factor in the 

failure of a business start-up. The collection was 

carried out through several processes, namely in-

depth interviews and the distribution of 

questionnaires to a total of 30 respondents. The 

questionnaire results can be used as a reference to 

find out which aspects are good and which are still 

lacking. The element of displaying information on 

the monitor screen when opening a website gets the 

highest score of the other aspects with a percentage 

of 93% user satisfaction. The conclusion for each 

element states that the curious websites that are 

being analyzed get a decent title. 

 

Index Terms- User Experience (UX), User Centered 

Design (UCD), product market fit. 

I. INTRODUCTION 

A. Background 

In a website, the role of User Experience is very 

important. User Experience plays a role in determining 

user assumptions and feedback on brand producers. In 

other words, User Experience is also part of the 

branding of a product. So do not be surprised if the 

development of User Experience gets more attention 

from the company. 

User Experience analysis needs to be carried out to 

provide input to the UX design process and provide 

product designs that are from the perspective of its 

users. So the product can be enjoyed by users and 

prevent creating designs that only suit the designer's 

wishes. 

The design and development of the Atap Bukit 

Coffee marketing website are carried out using a User 

Centered Design (UCD) approach with a Product 

Market Fit concept orientation. On the other hand, UX 

analysis was chosen considering the purpose of 

designing a marketing website as a service that wants 

to achieve Product Market Fit from coffee shop visitors 

in Salatiga and its surroundings. Product Market Fit 

needs to be prioritized because the business world has 

an understanding that it must be able to touch the 

market segmentation level. What components or 

elements must be provided to the business can be 

known through direct communication with product 

users [1], [2]. Thus this research comes to answer these 

problems. 

The User-Centered Design (UCD) approach was 

chosen to be used in this study because this UCD 

approach involves the user directly. In the system 

development process, the main thing is the 

participation of system users. Active user involvement 

is decisive for the process of improving design 

implementation on marketing websites [3]. 

As a marketing website, it will have competitors in 

the future, so it is important to make big changes that 

will make this website different and better than its 

competitors. Even though there are several other 

aspects such as business processes and so on, UX is 

also the main thing that must be considered when 

designing a website. By defining user requirements 

with high precision, including the design process, 

initial prototyping, and testing, building sound systems 



 

 

 

 

 

 

20 Ultima Infosys : Jurnal Ilmu Sistem Informasi, Vol. 14, No. 1 | June 2023 

 

 

 

ISSN 2085-4579 

using the UCD approach produces systematic results 

that benefit all target users. 

B. Research Question 

 What are the factors considered by marketing 

website users so that marketing websites are said to 

be efficient and effective? 

 How much influence does the evaluation of User 

Experience analysis have on the development of a 

business? 

 What are the positive impacts of evaluating User 

Experience analysis on the development of a 

business? 

C. Benefits of Research 

 Provide a product design that fits the perspective 

of the user. 

 Make it easier for businesses to achieve their 

long-term goals because consumer loyalty is 

maintained. 

Save costs because companies can create solutions 

based on consumer problems. 

 

II. THEORETICAL BASIS 

Web pages that are related to each other contain a 

collection of information on the same topic and are 

provided by individuals, organizations, or groups, 

often called websites [1]. Currently, the website is used 

by almost all business activists because the use of this 

digital facility makes it easier for customers to access 

stores anytime and anywhere. On the other hand, 

websites are also considered to be able to show profiles 

and achievements to increase the level of consumer 

confidence in using the services and goods offered. 

The user's experience when using the website for the 

first time, from the initial entry to exit will determine 

whether or not the user returns. The experience and 

feelings of interacting with the website are said to be 

User Experience. There is a term that says the loyal 

customer is the key. With the visualization, if the User 

Experience provided is good, the user will be satisfied 

and return to using the website and then become a loyal 

customer. After a user becomes a loyal customer, they 

will become a treasure for the website or business 

because it will provide regular traffic for the website 

[4], [5]. 

User Experience (UX) is a person's view and 

response based on participation and use of a system 

product and service (ISO, 2010) [1]. Simply put, UX is 

how one feels when interacting with an object. A 

website is said to be successful when it is accompanied 

by a successful existing UX design. Another factor that 

must be considered in the UX design process is the 

level of user satisfaction the first time they use the web 

system. 

Meanwhile, User Centered Design (UCD) is an 

approach by placing the user as a source of system 

development that is made, which aims to increase user 

comfort in using the system. The User-Centered 

Design approach is a process that requires repetition 

from the initial stage to the final stage or 

implementation in a system design process [1], [6]. The 

UCD approach can be implemented through several 

stages with direct users that are consultative. Making 

the user a cooperative design partner through surveys 

or interviews, so that a detailed description of the user's 

experience is obtained which is the output of this stage. 

Users are expected to be able to provide an 

evaluation of the initial design of the website system so 

that the designer can understand the steps that must be 

taken in updating the system. The creation of a system 

aims to create various kinds of convenience for its 

users [7]. It is hoped that the implementation of UCD 

in this analysis can create a relationship between the 

designer and the user so that a good system oriented to 

the needs of the user can be created without taking a 

long time. 

In addition to the User Centered Design approach, 

there is also a Human-Centered Design approach 

which is essentially the same. The very significant 

difference between the two methods is that HCD 

focuses on all users, potential or not, all of whom will 

be the object of research. Meanwhile, UCD only 

focuses on specific users. 

This design process is crucial because it aims to 

create the best impression from users. User-Centered 

Design and Human Centered Design are widely used 

to replace each other in different contexts but are 

considered the same. Although these two terms have 

the same roots, the ideas present are viewed from a 

slightly different perspectives [8]. 

User-Centered Design is a design designed with a 

more in-depth analysis of the target audience. It 

concentrates not only on general human characteristics 

and perceptions but also on the specific traits and 

features of the target users. User-Centered Design pays 

attention to details about the target user, such as taking 

into account age, gender, potential educational level, 

professional background, product usage environment, 

emotional characteristics and physical perceptions, and 

level of technology awareness and other factors. [9], 

[10] 

Therefore, it is important to determine the UX 

factors related to the user so that the UCD approach the 

authors consider is a relevant approach. By continuing 

to develop the existing UX system, in the future, it is 

hoped that Atap Bukit Coffee will have a significant 

difference from its competitors.  
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Given the growing development of digital systems, 

more and more competitors will use a similar product 

marketing approach [11], [12]. 

 

III. METHOD 

In this study, the main topics include business 

process analysis and stakeholder interviews. Apart 

from the business owner, it is important to know the 

user's point of view. After conducting a literature 

review, in this study, the authors decided to use User 

Centered Design (UCD) in analyzing and collecting 

data [13]. 

Data collection using UCD must focus on user needs 

so that the output generated through this approach will 

be optimal for end-user needs. This study implemented 

the following activity steps to analyze and collect data 

using the UCD approach [14]. 

 

 
Figure 1. Research Path 

 

After formulating the problem, a literature 

study related to the topic of wetting is carried out which 

supports solving the problem in this study. Literary 

instructions are obtained through articles, journals, and 

books that discuss User Experience [14], [15]. 

 

A. Data Collection 

In this step, a detailed needs study is carried out 

regarding the questionnaire information to be used. The 

questionnaire is a combination of the statements needed 

to represent variables in UX. The next step is to 

determine the right respondent and the number of 

respondents required in testing the research instrument. 

Two stages of instrument research were carried out, 

validity test and reliability test. The validity test used 10 

respondents, and 20 respondents for the reliability test. 

Respondents were selected from representatives of Atap 

Bukit Coffee marketing website users. 

 

B. Interview 

Interviews with the in-depth interview process 

were carried out face-to-face to support preliminary 

studies looking for details of the problem to be studied 

[17]. This stage also intends to interact directly with 

website users to find out what is needed from the 

existing system. Interview questions are distinguished 

based on the role of the source, including: 

 

The owner (owner) : 

• How do you market Atap Bukit Coffee? 

• In your opinion, are the current business and 

marketing processes effective and efficient 

enough? 

 

Manager (management): 

• How to communicate with consumers? 

• In your opinion, are the current business and 

marketing processes effective and efficient 

enough? 

 

User : 

• How do you find information related to Atap Bukit 

Coffee? 

• How to communicate with Atap Bukit Coffee? 

Have you done it before? 

• Is the current marketing process effective and 

efficient? 

 

C. Distribution and testing of questionnaires 

A questionnaire was distributed containing 

statements regarding User Experience to 10 

respondents. After that, the first testing stage was 

carried out, namely validity testing. This test was 

carried out to determine the validity of the statements 

submitted to the respondents. The second testing stage, 

namely testing the respondents' answers, is carried out 

to ensure that the respondents' answers are reliable. The 

second test was carried out on 20 website user 

respondents. 

 

D. Task Modeling 

At this stage, analyzing and describing the results 

of the interviews were carried out. As a result, it will be 

known how the user completes tasks on the system and 

what things the user needs to know. Besides that, it also 

functions to find out how the interface on the website is, 

whether the user is comfortable using it or not. 

 

E. Data Processing 

The data is processed by collecting all assessments 

from the questionnaire on each attribute statement. 

After that, look for the maximum value for each 

attribute. This value determines every UX variable that 

popularizes the website in terms of User Experience. 

 

F. Result Analysis 

The results of the in-depth interviews that have been 

conducted, will be concluded into several output 

statements regarding several things that need to be 

considered for website marketing. Then the authors 
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make these points as a reference for determining 

solutions and making them into the main aspects of the 

statement in the questionnaire stage. This value will 

later determine whether each UX variable meets the 

product market fit factor in a system service or not. 

Then the value will be visualized using a graph. 

 

IV. RESULT AND DISCUSSION 

 

After conducting in-depth interviews with three 

types of informants in this study, the authors obtained 

the output in the form of several statements regarding 

matters that need to be considered in the design of the 

Bukit Coffee Roof marketing website, namely that 

there are many conveniences, especially for 

prospective visitors to be able to see the menu and 

condition of the place before visiting. visit Atap Bukit 

Coffee. The collection of data from in-depth interviews 

was deemed sufficient, then the next data collection 

was carried out, namely a questionnaire. The 19 

statements will be filed including: 

 

Q1: Overall, I am satisfied with the ease of use of the 

Atap Bukit Coffee marketing website 

Q2: How to use the Atap Bukit Coffee marketing 

website is very simple 

Q3: I can complete my task effectively when using the 

Atap Bukit Coffee marketing website 

Q4 : I can quickly complete my work using the Atap 

Bukit Coffee marketing website 

Q5 : I can complete my tasks efficiently when using 

the Atap Bukit Coffee marketing website 

Q6 : I feel comfortable using the Atap Bukit Coffee 

marketing website 

Q7 : The Atap Bukit Coffee marketing website is very 

easy to learn 

Q8 : I believe that I will be more productive when using 

the Atap Bukit Coffee marketing website 

Q9: If an error occurs, the Atap Bukit Coffee marketing 

website gives a notification message about the 

steps I have taken to resolve the problem 

Q10: Whenever I make a mistake, I can go back and 

recover quickly 

Q11:  The information provided on the Atap Bukit 

Coffee marketing website is very clear 

Q12:   It's easy to find the information I need 

Q13:  The information provided by this system is easy 

to understand 

Q14:  The information provided is very effective in 

helping me complete my work 

Q15:  The layout of the information on the monitor 

screen is very clear 

Q16: The appearance of the Atap Bukit Coffee 

marketing website is very satisfying 

Q17: I like to use this kind of Atap Bukit Coffee 

marketing website display 

Q18: This Atap Bukit Coffee marketing website 

provides all the functions and capabilities I need 

Q19: Overall, I am very satisfied with the performance 

of the Atap Bukit Coffee marketing website 

 

  

  

Figure 2. UI Website 

 

These statements were submitted at the 

questionnaire stage with responses using 5 indicators 

in each statement, namely, SS for strongly agreeing 

was worth 5, ST for agreeing was worth 4, RG for 

undecided was worth 3, TS for disagreeing was worth 

2, and STS for very Disagree is worth 1. 

After presenting it in percentage form, the next step 

is to describe and draw conclusions about each aspect 

indicator using the range of values as follows: 

 

• Very Eligible = 81% – 100% 

• Eligible = 61% – 80% 

• Decent enough = 41% – 60% 

• Not Eligible = 21% – 40% 

• Very Ineligible = < 21% 

 

The combination of ratings from the respondents' 

answers is then processed by the writer in a table to see 

the collective value of each statement as a variable in 

UX. This stage is carried out aiming to test the validity 

of the data that has been obtained previously. This 

value is then used as a determinant for each UX 

variable whether it meets the product market fit 

category or not. 

The first assessment is an assessment to test the 

validity of the statements made in the questionnaire. In 

testing this validity, the questionnaire was distributed 

to the initial 10 respondents. The validity test aims to 

determine whether the 19 statements that have been 

made and will be submitted to respondents are valid or 

not. The results of the validity test show that the 19 

statements submitted are valid. 

Then a questionnaire was distributed to 20 other 

respondents so that a total of 30 respondents. The 

assessment this time is the stage in testing reliability, 

namely how trustworthy the answers from the 
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respondents are. The final results of these assessments 

are accumulated and visualized in a graph shown in 

Figure 2. These results are the final values of the 

statements which are used as the main aspects of the 

statements in the questionnaire, namely Q1 to Q19. 

 

 
Figure 3. Result of Website Marketing Assessment 

 

Based on the results of the evaluation of the Atap 

Bukit Coffee marketing website, the score in Q5 was 

ranked the lowest with a percentage value of 56%. This 

value is considered very low based on the customer's 

statement of efficiency in the tasks that must be 

completed on the marketing website. This explains that 

the responses from marketing website users conclude 

that some of the wishes or tasks they want to complete 

efficiently on the website cannot be achieved. The 

highest percentage value is in Q15 with a score of 93%. 

This explains that the Roof Hill Coffee marketing 

website has an information layout that is very easy for 

users to understand. Users can easily find the 

information they want by placing information blocks 

on the Atap Bukit Coffee marketing website. 

Before responding to the results of the user 

experience assessment in using a marketing website, 

the author takes a predetermined percentage value 

range to conclude the feasibility of each aspect of the 

designed website. 

Responding to the results of inferring the value of 

each aspect of the UX analysis, it was obtained from 

19 statements 5 statements received a very proper 

predicate, 13 statements received a proper predicate, 

and 1 statement received a fairly decent predicate. 

From these results, the author concludes by saying that 

the marketing website from Atap Bukit Coffee is 

appropriate to be used as a marketing website. 

The results and predicates obtained can be very 

useful when improvements are made to the marketing 

website. With the results of the analysis, it can be seen 

which aspects need to be prioritized in the design, as 

well as the development regarding user satisfaction. 

Thus, the benefits of many factors can be obtained, for 

example in terms of time and cost-effectiveness. The 

time and costs required can be estimated so there is no 

overtime and over budget. 

Table 1. The conclusion of the assessment of each variable 

in the question 

Statement Percentage Conclusion 

Q1 76% Worthy 

Q2 78% Worthy 

Q3 62% Worthy 

Q4 77% Worthy 

Q5 56% Worthy enough 

Q6 84% Very worth 

Q7 84% Very worth 

Q8 70% Worthy 

Q9 62% Worthy 

Q10 78% Worthy 

Q11 80% Worthy 

Q12 76% Worthy 

Q13 84% Very worth 

Q14 76% Worthy 

Q15 93% Very worth 

Q16 86% Very worth 

Q17 80% Worthy 

Q18 70% Worthy 

Q19 80% Worthy 

 

V. CONCLUSION 

Based on user experience analysis carried out using 

conventional processes through interviews with 3 

informants who have different backgrounds, namely 

visitors, managers, and owners, raw data is obtained to 

determine the needs that must be prioritized in website 

marketing. The results of the interview partially 

became the source of the questionnaire statements. A 

total of 19 statements were distributed in the form of a 

questionnaire to see the direct evaluation of visitors 

and potential visitors. The value obtained from 

distributing the questionnaires is then used as a 

reference for an effective and efficient development 

process in the future. 

The results of the research conducted concluded that 

several factors from the appearance of the website were 

satisfactory and some needed to be improved. The 

survey proves that the appearance the layout of each 

piece of information from the website is very clear. On 

the other hand, user efficiency when using the website 

is still lacking, this means that it is necessary to make 
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improvements at the stages of completing each task 

that can be done on the website. 

From the research that has been done, it is very 

important to pay attention to the factors that make 

website marketing efficient and effective. These 

factors are completely in the hands of website users. 

When users can carry out their wishes on the website 

easily, quickly, and without confusion for users, then it 

can be said that the website is efficient and effective 

for users. 

After conducting a User Experience analysis, the 

authors found that the results can greatly influence the 

development of a business. When we can create a very 

user-friendly marketing website, users will return and 

become loyal customers. This is one of the factors that 

influence the development of a startup business. 

The writer's suggestion for future research is to 

increase the number of quality statements and increase 

the number of respondents who have a stake in this 

matter. This can be used as an approach to get the right 

target and comprehensive output of user needs. 
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Abstract— Farmers currently lack the proper tools 

or methods to determine and identify criteria for 

good/excellent seeds. The selection of good/superior 

seeds is primarily based on personal experience and 

perspectives. Even some of the Sinabung refugees 

who grow carrots are unaware of the seed sources 

they utilize. There are almost 40 different varieties 

of carrots, each with distinct growth criteria and 

requirements. Consequently, this presents an 

additional challenge in determining the quality of 

carrot seeds to be planted, which ultimately impacts 

the harvest production. The production of carrots 

does not correspond proportionately to the land 

area used. To address the issues, the search for 

superior seeds employs a decision support 

algorithm to provide recommendations. This 

algorithm utilizes the Weighted Product (WP) 

method, which offers recommendations based on 

predetermined criteria. The assigned weights are 

derived from research findings and expert 

knowledge. The algorithm's calculations generate 

several recommendations for potential carrot 

plants, sorted based on their outcomes. These 

recommended varieties can serve as superior seeds, 

leading to increased production. The study aims to 

enhance carrot production and contribute to the 

economic resilience of farmers displaced by Mount 

Sinabung. 

 

Index Terms- Artificial Intelligence; Carrot Seeds; 

Decision Support System; Mount Sinabung 

Refugee Farmers, and Weighted Product Method. 

I. INTRODUCTION 

Tanah Karo, which is well-known as a vegetable 
producer, is the main source of vegetable suppliers in 
North Sumatra, even vegetables are exported to the 
national region and abroad. Nowadays, many farmers 
switch to carrot plants for various reasons, such as the 
planting age of only three months, practical ways of 
working and the wide export market in various cities in 
Indonesia, such as Jakarta, Bandung, Surabaya, Bali 
and even Papua. Based on previous research, farmers 
can produce Rp. 7,450,500/harvest/ha [1]. The age of 
carrots until the harvest period is 2.5 - 3 months, 
judging from the results that can be obtained by farmers 
in growing carrots, of course this is very supportive of 
their economic resilience. 

Most of the farmers in the land are still farming 
semi- modern, using tractor tillage, spraying machine 
showers and mostly with human labor. No one has yet 
fully utilized modern farming methods such as utilizing 
an IT system. This the case found in the relocation of 
karo in the relocation of refugees from Mount Sinabung 
in the village of Nangbelawan. Things that need to be 
considered in carrot cultivation to get maximum 
production, is the optimum temperature for carrot plant 
growth is 15-21oC. This temperature is suitable for the 
growth of roots and the top of the plant so that the color 
and shape of the roots can be optimal [2]. Soil that is 
suitable for growing carrots is soil that is well drained, 
rich in organic matter and fertile with an altitude of 
1200-1500 m above sea level. Sandy loam soil is 
suitable for carrot cultivation because it is easy for root 
penetration so that its growth can reach optimal length 
and size. This plant can grow well in soil with a pH of 
5-8 [3]. Soil moisture is very important for the growth 
of carrot plants, including during seeding to obtain seeds 
with uniform growth and fast growth after planting in 
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the field. Apart from the above requirements, good 
seeds cannot be separated from the success of obtaining 
maximum production [4].  

The fact that found at the location of this research, 
generally the farmers follow the correct procedures in 
farming, especially in the selection of good seeds. 
Determining and searching for criteria for 
good/excellent seeds, the farmers do not have the tools 
or methods to get them. The selection of good/superior 
seeds is done based on personal experience and views, 
even some of the Sinabung refugees who cultivate 
carrots do not know the source of the seeds they use [3, 
4]. This of course affects the production of carrots at 
harvest. Harvest production is not proportional to the 
area of land used. Based on the above problems, the 
search for superior seeds uses decision support 
algorithms and recommendations. This algorithm will 
provide recommendations for the quality of superior 
carrot seeds based on the criteria or characteristics that 
must be prepared in the selection of plants. The 
algorithm developed uses the Weighted Product (WP) 
algorithm. The WP method is a recommendation 
method with weighting against predetermined criteria 
[5]. Previous research conducted by for the selection of 
instant cameras, in this study concluded that the final 
result of the application evaluation was the overall 
value of system user satisfaction which obtained a 
percentage score of 87.98% with a very good predicate 
[6]. The second research is a study for the selection of 
ornamental plants, in this study it was concluded that 
with a system success percentage of 84,409% the 
system was considered successful in implementing the 
WP method and the criteria used in the 
recommendation system were appropriate. The WP 
method is used in the design of this recommendation 
system because it is considered to have fast computing 
and is suitable for making ornamental plant 
recommendations. The advantages of this WP method 
provide clarity on the weights of costs and benefits on 
each criterion [5].  

This study determines the variables or criteria to 
determine the characteristics of superior carrot seeds, 
then the process of determining superior seeds is 
carried out using the WP method. The results of the 
recommendations will be used for trial planting with 
ordinary seeds, not classified as superior according to 
the WP system testing with the same land and the same 
treatment. From the results of trials conducted after the 
harvest period, the production of superior carrot seeds 
will be compared with seeds without the WP process. 
From the results of this trial, it can be seen whether 
superior seeds can produce greater production or not 
[4]. 

In general, carrot farmers displaced by Mount 
Sinabung do not have standards in procuring superior 
seeds in their agricultural business. Most of them get 
carrot seeds from unknown sources. Usually buy seeds 

from traders. Some of them also produce their own 
seeds but do not meet proper standards in producing 
superior seeds. As a result, crop yields are not optimal, 
the area of land planted is not proportional to harvest 
production. The crop yields are suboptimal, and the 
price of the carrots has been negatively affected by the 
impact o Covid-19. There is a lack of demand both 
locally and from java. As a result, it greatly affects the 
economic resilience of the Mount Sinabung refugees. 
One of the appropriate solutions to overcome the above 
problems is to produce superior seeds from carrots 
themselves using the WP method, for that it can be 
stated that the problem formulation of this research is 
How to Design a System Implementation to Get 
Superior Carrot Seeds with a Weighted Product 
Algorithm? 

 

II. THEORETICAL BASIS 

A. Carrot Seeds 
 

Basically, the carrot varieties commonly consumed by 

the world's population are of many types, both in shape 

and color, not just one type as we usually find in 

Indonesia [2]. To get maximum production in planting 

carrots, it is necessary to know the stages that must be 

done in planting carrots. First, efforts should be made to 

use superior seeds. From a land that has been planted 

with carrots and before the post-harvest, a search for 

carrots can be carried out which will be used as superior 

seeds. 

The steps that can be taken in finding sources of 

superior seeds are as follows [7]: 

1. Age after planting day at least 100 days 

2. The tuber texture is straight, dense 

3. The thickness of the tuber diameter>=3 cm 

4. Glowing bright reddish 

5. The shape of the carrot leaves is straight and 

bright  

 

While the method of seeding carrots, as follows: 

1. Carrot leaves cut to about 10 cm 

2. Roots that have been selected, cut in thirds 

3. The land is loosened, sown with compost 

4. Made a bed for planting seeds 

5. Plant tubers with about 50 cm 

 

Roots that will be used as seeds must be selected 
properly; the planting period is at least 100 days. 
Roots that are not old enough will easily rot and get 
disease. To know the planting period of carrots can 
be known from the date of planting. In addition, from 
the physical texture, whether it has hardened and 
looks ripe, it can be a reference that the carrot is old 
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enough. Physical texture that is straight, dense, and 
shiny can be seen after the carrots that are old enough 
are removed [8]. Select from several carrots that have 
been removed to get the best tuber texture. Before the 
carrots are removed, it can be known which carrots 
can be used as a source of seeds from the texture of 
the leaves, which are fresh, not dense and 
decomposed [8]. 

From several carrot tubers that have met the 
criteria to be used as a source of superior seeds, the 
leaves are cut until the remaining about 10 cm and the 
tubers are cut one third of the length of the tubers. 
Then dried for about 24 hours. Cutting the tubers to 
rejuvenate the carrots and will produce flowers from 
the growth of carrot shoots. Before planting the roots, 
prepare enough beds and composted soil to allow 
good growth and avoid rotting from waterlogging. 
Normal tuber growth and good if there is leaf growth, 
new shoots to produce flowers. Soil fertility must be 
maintained for good flower development. Cutting 
branches / shoots need to be done to get good flower 
seeds. It is enough to only use the main branch, about 
5-6 branches [7]. 

Wide petals and large flower seeds will produce 
superior seeds. Old flowers with brown color can be 
picked by cutting the stems. Then it can be dried in the 
hot sun until it is completely dry for several days. 
Flowers that are completely dry when rubbed between 
dried carrot flowers will easily destroy the outer layer 
of the flower seeds. It is necessary to clean the seeds 
with hand friction in order to produce good quality 
seeds, not fibrous/lots of fibrous roots around the 
carrot tubers when planted [9]. 

B. Weighted Product Method 

 The research model uses the Weighted Product 
(WP) method in determining a decision based on 
several attributes. This method requires the decision 
maker to determine the weight for each attribute. WP 
evaluates m alternatives Ai (i=1,2,..,m) against a set 
of attributes Cj (j=1,2…,n) where each attribute is 
independent of one another [5]. In the WP method 
normalization is still carried out, where the rating of 
each attribute must be raised to the first power with the 
weight of the attribute in question. The normalization 
formula is as follows 

 

In performing calculations using the WP method, 
several stages must be carried out, including: 

1. Define criteria and assign categories to each 

criterion. The categories in each criterion are 

cost, and benefit. Then give weight to each 

criterion. 

 

Table 1. Weight Of Alternative Criteria 
 

 
ALTERNATIVE 

KRITERI

A 
C1 C2 CN 

ALTERNATIVE 1 X11 .. .. 

ALTERNATIVE 2 .. .. .. 

ALTERNATIVE M XM1 .. XMN 

 

2. Determine the priority level of weight for each 

criterion, then correct the weight with the 

following formula. 

 

Description: 

Wi = Criteria weight to wij 

∑Wj = Total sum of criteria weights 

Wij = The final result of the corrected value 

 

3. Calculating the value of the Si vector, the 

criterion is raised to the power and multiplied by 

the weight that has been fixed previously. 

 

Description: 

Si = Alternative preferences.  

Xij = Criteria value. 

Wj = Weight of criteria. n = Number of criteria 

 

4. Calculate the vector Vi, then choose the highest 

value as the best alternative in making decisions. 

 

Description: 

Vi = Alternative preferences 

Si = Alternative preference on the vector S 

n = Number of criteria 

m = Number of alternatives 
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III. METHOD 

A. Research Stages 

The following is the order from the beginning to the 

conclusion of the research to be carried out. 

 

Figure 1. Research Stages 

In Figure 1. Research Stages, the first step is to 
collect initial data. This research is a case study, so 
we look at the phenomena that occur in the object or 
place of research. Next formulate existing problems 
to observe reality with a literature review or actual 
science and theory. The result of the literature review 
is to determine the criteria for superior seeds from 
carrot plants and computer computational algorithms 
that can be used to solve problems. 

The next process is to find the value of the criteria 
for prospective seeds for computational calculations 
using the WP algorithm to produce recommendations 
for the quality of prospective seeds. These prospective 
seeds will be planted and observed to measure the 
results of the recommendations. The final stage is to 
reason about the results of plants that have grown to 
draw conclusions 

 

B. System Design 

 
Figure 2. User Dashboard Mockup 

 

Figure 2. User Dashboard Mockup is the initial 
user interface design when opening the website. On 
this page there is a button that functions to start the 
recommendation process, after the button is pressed, a 
stepper will appear to guide the user in filling in the 
desired criteria weights. After allprocesses are 
complete, the recommendation results will appear to 
replace the stepper component 

 

Figure 3. Admin Dashboard Mockup 

 

Figure 3. Admin Dashboard Mockup is an interface 

design for the results page on the admin dashboard. 

This page will display the 5 criteria for the best carrot 

seed varieties, pictures of carrot plants and the final WP 

weight value of the existing varites. At the top there is 

a button to display the modal that contains the 

recommendation calculation process in detail. 

 

C. Criteria and Weighted Scale 

The following are the criteria and the value of each 

criterion weight designed in this study: 

Table 2. Criteria And Weighted Scale 

 

Based on the results of interviews with 

farmers/experts who have done planting and research 

for more than 20 years, there are 5 criteria in 

determining the quality of candidate carrot seeds. C2 
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and C5 are cost criteria because the root thickness and 

plant age, the higher the cost for planting and land use. 

so that the resulting value is higher, but the weight of 

the criteria is getting lower in the WP calculation [10]. 

 

IV. RESULT AND DISCUSSION 

A. Implementation of Weighted Product 

In choosing the best carrot seed candidate to be the best 

carrot seed recommendation based on 5 criteria inputted 

by the user, 10 alternatives were used. One of these 

alternatives will be selected and then sorted based on 

the final weighted score of the WP. Each alternative is 

given the necessary criteria and weights in performing 

calculations so that the results obtained are as follows: 

Table 3. Criteria Description 

 

 

 

The selected alternatives from various varieties of 
carrot plants have the following criteria weights: 

Table 4. Weighted Scale Of Each Alternatives 

CODE ALTERNATI

VES 

C1 C2 C3 C4 C5 

A1 IMPERATOR 5 11 5 5 110 

A2 CHANTENAY 4 8 4 4 79 

A3 DANVERS 5 5 5 3 89 

A4 MINI 

CARROT 

5 5 3 2 59 

A5 NANTES 4 11 5 5 110 

A6 HERCULES 5 15 3 5 69 

A7 OXHEART 3 15 1 5 110 

A8 RED-CORED 2 15 3 2 79 

A9 MERIDA 4 8 1 1 110 

A10 RAINBOW 3 11 5 4 110 

 

 Next, the process of calculating the WP based 

on the weight of the criteria inputted by the user. From 

the results of the weights of the inputted criteria, 

normalization of the weights of each criterion will be 

sought. 

Table 5. Input Level Criteria By User 
 

CODE LV.1 LV.2 LV.3 LV.4 LV.5 

 
C1 

BRANCH  

TWO 

DOUBLE 

BEND 

ONE 

BEND 

NOT 

STRAIGHT 

STRAIGHT 

UNBRANC

HED 

C2 1-3 CM 4-5 

CM 

6-8 CM 9-11 CM 12-15 CM 

 
C3 

PALE 

YELLOW 

LESS 

BRIGHT 

PALE 

RED 

BRIGHT 

AND 

LESS RED 

BRIGHT 

AND 

RED 

 
C4 

DARK 

GREEN 

BROWN 

DARK 

GREEN 

AND NOT 

FRESH 

NOT 

FRESH 

AND 

DARK 

GREEN 

NOT 

FRESH 

AND 

DARK 

GREEN 

  FRESH 

AND 

LIGHT 

GREEN 

C5 
50-59 

DAYS 

60-69 

DAYS 

70-79 

DAYS 

80-89 

DAYS 

90-110 

DAYS 

 

In this calculation simulation, the level value 
inputted by the user is: 

1. C1: Level 5, straight unbranched 

2. C2: Level 4, 9-11 cm 

3. C3: Level 5, bright and red 

4. C4: Level 5, fresh and light green 

5. C5: Level 5, 90-110 days 
 

Then the calculation starts from weight 
normalization, the first step is to normalize the 
weights of the criteria that have been entered. The 
normalization process can be seen in table 6 
Normalization Process. 
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Table 6. Normalization Process 

 

 

 Next the normalization process is complete, then 
the S vector value is calculated. The calculation 
process is carried out by raising the alternative weight 
value to the normalized weight value, for the weight 
with the cost rank attribute to be negative while the 
benefit attribute to the positive rank. The process of 
calculating the value of the vector S can be seen in 
Table 7. Vector Si Calculation Process. 

 

Table 7. Vector V Calculation Process 

 

 After getting the results from the calculation of 
vector S, the next process is calculating the value 
of vector V by dividing each vector S by the total 
sum of all vectors S. The calculation of vector V can 
be seen in Table 8. Vector V Calculation process: 

 

 

 

 

 

 

 

 

 

 

Table 8. Vector S Calculation Process 

 

 Based on the results of calculations and results of 
sorting out the WP method above that carrot seeds 
which are selected to be the best carrot seeds is: 

 

Table 9. Weighted Scale of Each Alternatives 
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B. Implementation of Algorithm on Website 

Figure 4. User Dashboard Website 

 

The website page for the carrot seed 
recommendation system is divided into two, namely 
for users and admins. The user only has a feature to 
search for the best weight of carrot seeds, while the 
features that the admin has are adding alternative data 
and seeing detailed calculations from searching for 
the best weight of carrot seeds. 

Figure 5. Admin Dashboard Website 

 

V. CONCLUSION 

Based on the results of research that has been 
successfully carried out, the conclusions of this study 
are as follows: 

1. Implementation weighted product method for 

the best carrot seed recommendations is 
determined based on 5 criteria’s: root texture, 
root thickness, root color, leaf color and plant 
age. 

2. The process of selecting carrot plants uses the 

Weighted Product (WP) method which helps in 

making decisions from several alternatives that 

must be taken by considering the criteria. 

3. The user satisfaction using EUCS (End user 

computing System) for the application is 

80.5%, which falls under the category of 

excellent. 

4. For further system development, giving 

weights to alternatives and criteria can use 

fuzzy values. In addition, the weight of the 

criteria can also be obtained using the 

Analytical Hierarchy Process (AHP) 

questionnaire, not just interviews so that it can 

consist of several sources people [11]. 
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Abstract— PT XYZ is one of the Travel Agent 

companies in Indonesia that is aware of information 

security, as shown due to the ISO 27001:2013 certification 

in 2021. However, there are still areas that must be 

adjusted to improve the company's Information Security 

Management System. 

In this study, the CAPD (Check-Act-Plan-Do) 

technique was used, with the KAMI Index supporting as 

an information security evaluation tool in compliance 

with ISO 27001:2013 standards. Check examines the 

firm's present state, Act evaluates the areas identified in 

the KAMI Index, Plan analyzes the evaluation outcomes 

and makes recommendations in accordance with ISO 

27001: 2013 and Do offers recommendations to the 

company. 

The results of the evaluation show that PT XYZ 

received a score of 623 from 645 and the value is in the 

green area, indicating that it is in the "Good" category. 

The evaluation findings from PT XYZ's KAMI Index are 

decent but have not yet achieved the highest rating. To 

help PT XYZ, maximize the Information Security 

Management System, its existence is utilized as a finding 

that is compared to the ISO 27001: 2013 standard and 

results in recommendations for improvement. 

Index Terms- KAMI Index, Information Security 

Management System, ISO 27001:2013. 

I. INTRODUCTION 

A new period, the technological age, was founded 
in the 18th century, marking the start of the industrial 
revolution 4.0, which profoundly impacted human life 

[1]. The organization utilizes technology in its 
operations, which has a favourable effect on the 
business. One of the advantages is the production of 
information, which can then be transformed into data 
and used for decision-making to accomplish a 
company's objectives [2]. However, there are some 
things that businesses need to be aware of to maintain 
stability in data production and remain competitive and 
develop in the technology era. The issue to be aware of 
is information risk, that threats are something to keep 
an eye out for because they might prevent decision-
making, and information is a vital asset for businesses 
[3]. Cybersecurity refers to the measures that can be 
implemented to protect corporate data and assets. 
Information security is one of the cyber-security 
methods used to protect firm information [4]. 
Information security needs to be implemented by a 
corporation since it is crucial. Three key goals, namely 
confidentiality, availability, and information integrity, 
can be achieved in a corporation by applying 
information security [3].  

Evaluation of the Information Security 
Management System is one of the applications of 
information security that companies can implement; 
with companies conducting evaluations, it can be used 
as a reference for companies in ensuring information 
security in their companies [5]. A supporting 
framework or standard is required to guide or point of 
reference when evaluating an organization's 
information security management system. ISO 27001 is 
one model that focuses on Information Security 
Management Systems. 
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One of Indonesia's businesses involved in tourism 
or online travel is PT XYZ, and it is known that the 
company has obtained ISO 27001: 2013 certification in 
the area of the Payment Process. During an interview 
with the company, it was learned that there were still 
areas of the ISO 27001 certification that needed to be 
improved. This topic is covered in Annex 6.1.1 of ISO 
27001 version 2013, which discusses prospective 
employees' background checks. With this in mind, PT 
XYZ is trying to enhance the company's Information 
Security Management System by carrying out routine 
evaluations to get certified in the upcoming year. 

This research aims to assess the Information 
Security Management System to evaluate the 
company's capability and level of maturity related to 
information security and to offer recommendations for 
development by ISO 27001:2013 standard. In order to 
adapt to company conditions, this research was carried 
out utilizing the CAPD (Check-Act-Plan-Do) 
technique and the KAMI Index evaluation tool [6]. 

 

II. THEORETICAL BASIS 

A. Information Security 

Information security is the protection of all types of 

information resources from parties who are not 

authorized to manage the information, aiming to ensure 

and guarantee business continuity, lower business risk, 

and maximise profits or return on investment and 

business opportunities [7]. According to ISO 27000, 

three aspects of information security require attention. 

These aspects are: 

 

Figure 1 Information Security Aspect 

 
a. Confidentiality is an aspect that secures the 

confidentiality of data or information and restricts 
access to it to those with the necessary 
authorization. 

b. Integrity is an aspect that ensures that data or 
information cannot be altered without 
authorization from the relevant authorities. 

 

c. Availability is an aspect that ensures that data or 

information will always be accessible and may be 

accessed without any hassle by authorized users 

whenever and whenever they need it [8]. 

B. Information Security Management System 

Information Security Management System (ISMS) 

is a management system that implements information 

security within a business or organization. The 

Information Security Management System (ISMS) is 

designed to reduce risk and provide business continuity 

to lessen security breaches' effects [9]. 

C. ISO 27001 

The International Organization for Standardization 

(ISO) worldwide organizational body created the ISO 

27001 standard, which the entire world, including 

Indonesia, has recognized and adopted [10]. The 

purpose of ISO 27001 is to guarantee that the chosen 

security measures can protect information assets from 

various threats and provide the parties concerned 

confidence in the degree of security [11]. The ISO 

27001 standard itself contains requirements or 

fundamental prerequisites that must be completed to 

establish an Information Security Management System 

(ISMS) within a company. The Plan-Do-Check-Act 

(PDCA) model, which is utilized as an evaluation 

method by the Information Security Management 

System (ISMS), was adopted in the development of ISO 

27001 [12]. 

D. The KAMI Indeks 

The KAMI index is a tool to measure both the 
readiness and maturity of an organization's information 
security. The KAMI index has been established and 
adapted to international standards, specifically ISO 
27001 version 2013. The KAMI index was also 
developed so that it may be used by any company or 
agency, regardless of its size, scope, or level of interest 
in utilizing ICT to assist in the execution of current 
business operations. [13].  

The KAMI Index questions are divided into two 

categories of needs. The first is based on the readiness 

level for implementing safeguards by the completeness 

of existing controls in ISO 27001:2013 and minimal 

readiness as a requirement for carrying out ISO 

27001:2013 certification. After completing the 

questions that the company's policies must answer, a 

score will be calculated to identify the Electronic 

System's level of readiness, which is further divided 

into three categories: Low, High, and Strategic [14]. 

The relationship between readiness status and the type 

of electronic systems is shown in Figure 2. 
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Figure 2 Readiness Status Correlation with Electronic 

System Categories 

 

The second category is based on the maturity level 

category of security implementation. It includes a 

category that relates to the level of maturity utilized by 

the framework or framework that will subsequently be 

used to characterize the grading of information security 

readiness inside a firm [13]. To identify the level of 

maturity in this category, five areas are evaluated by the 

ISO 27001: 2013 standards for information maturity. 

The five areas are Information Security Governance, 

Information Security Risk Management, Information 

Security Framework, Information Asset Management, 

and Information Technology and Security.   

E. ISO 27001 relationship with the KAMI Index  

 
 

Figure 3 ISO 27001 relationship with the KAMI Index 

 

Figure 3 is a correlation between each area in the KAMI 

Index based on ISO 27001 version 2013 [15]. 

 

III. METHOD 

 

 

Figure 4 Research Workflow 

 
The research workflow is depicted in Figure 4. The 

first stage of this research begins with identifying the 
problem, followed by a literature review with the 
related topic of ISO 27001:2013 and the KAMI Index. 
Additionally, this stage employs the PDCA (Plan-Do-
Check-Act) cycle that ISO 27001 adopted. However, 
this study used a cycle that started with Check-Act-
Plan-Do (CAPD), as adopting the CAPD cycle allows 
it to adapt to business conditions. 

The first process, called Check, examines the 
company's existing state by looking at its structure, 
profile, and other factors. The second process is the Act, 
which evaluates an organisation's information security 
using the KAMI Index. After receiving the evaluation 
results, the process will proceed to the Plan process, 
where the evaluation outcomes will be analyzed and 
compared with the framework reference, namely ISO 
27001: 2013. The comparison will result in suggestions 
for enhancing PT XYZ's information security 
management system. According to the evaluation that 
has been done, the final process, Do, is a procedure for 
making suggestions for improvements to firm 
information security in line with ISO 27001:2013. 

 



 

 

 

 

 

 

Ultima Infosys : Jurnal Ilmu Sistem Informasi, Vol. 14, No. 1 | June 2023 35 

 

 

 

ISSN 2085-4579 

IV. RESULT AND DISCUSSION 

The company's electronic systems are evaluated 
under Category I evaluation, which aims to determine 
the type or level of the company's employed electronic 
systems. The KAMI Index is used at PT XYZ to 
determine the outcomes of the Category I: Electronic 
Systems evaluation. Whereas the overall score is based 
on the KAMI Index evaluation for Category I: 
Electronic Systems, PT XYZ has a score of 41, which 
is included in the "Strategic" category. 

The ISO 27001: 2013 Standard Implementation at 
PT XYZ scored 623 for completeness based on the 
KAMI Index evaluation. PT XYZ successfully 
complies with the completeness requirements for 
maintaining ISO 27001: 2013 certification, as 
evidenced by the achievement of this score. 

A. Information Security Governance 

Table 1 Information Security Governance Evaluation 

Status 
Maturity Level 

Total 
II III IV V 

Are not done - - - - - 

In Planning - - - - - 

In Application 1 - - - 1 

Completely Applied 12 3 6 - 21 

Total 13 3 6 - 22 

 
Table 1 summarizes the conclusions reached during 

the Category II review. There are 22 questions in 
Category II, which are broken down into three stages—
Stages 1, 2, and 3—and three maturity levels—Stages 
II, III, and IV. This category has a maximum score of 
126.  

From a total of 22 questions, at Maturity Level II, 
there are twelve answers "Completely Applied" and one 
answer "In Application". At Maturity Level III, there 
are three "Completely Applied", and at IV Maturity 
Level, six "Completely Applied" answers. 

Based on the evaluation that has been carried out, 

the company received an evaluation score of 124 which 

means that the company is at Maturity Level III+ for the 

Information Security Governance Area. PT XYZ has 

reached the minimum Maturity Level for Category II: 

Information Security Governance. 

B. Information Security Risk Management 

Table 2 Information Security Risk Management Evaluation 

Status 
Maturity Level 

Total 
II III IV V 

Are not done - - - - - 

In Planning - - - - - 

In Application 4 1 - - 5 

Completely Applied 6 1 2 2 11 

Total 10 2 2 2 16 

 

Table 2 summaries the findings from the completed 
Category III evaluation. There are 16 questions that 
make up Category III, which is broken down into II, III, 

IV, and V maturity levels as well as stages 1, 2, and 3. 
The maximum possible score in this category is 72.  

From a total of 16 questions, at Maturity Level II, 
there are four "In Application" and six "Completely 
Applied" answers. At Maturity Level III, there is one 
answer, "In Application," and six answers, "Completely 
Applied"; at Maturity Level IV, there are two answers 
", Completely Applied", and at Maturity Level V, there 
are 2 "Completely Applied" answers. 

Based on the evaluation that has been carried out, 

the company received an evaluation score of 66 which 

means that PT XYZ is at Maturity Level V for the 

Information Security Risk Management Area. This was 

obtained because the company reached Maturity Level 

IV on the evaluation even though there are still 

questions that have a score that is not maximal. 

C. Information Security Management Framework  

Table 3 Information Security Management Framework 

Evaluation 

Status 
Maturity Level 

Total 
II III IV V 

Are not done - - - - - 

In Planning - - - - - 

In Application - - - 1 1 

Completely Applied 11 13 3 1 28 

Total 11 13 3 2 29 

 

Table 3 summarizes the findings from the 
completed Category IV evaluation. There are 29 
questions in Category IV, which are broken down into 
four maturity levels (II, III, IV, and V) and three stages 
(stages 1, 2, and 3). In this category, the highest possible 
score is 159. 

Of a total of 29 questions, at Maturity Level II, there 
are 11 answers "Completely Applied". At Maturity 
Level III, there are 13 answers to "Completely 
Applied". At Maturity Level IV, there are three answers 
"Completely Applied", and at Maturity Level IV, there 
are three answers "Completely Applied", and at 
Maturity Level IV Maturity V, there is one answer "In 
Application" and one answer "Completely Applied". 

Based on the evaluation that has been carried out, 

the company received an evaluation score of 156 which 

means that the company is at Maturity Level IV+ for 

the Information Security Management Framework 

Area. 

D. Information Asset Management  

Table 4 Information Asset Management Evaluation 

Status 
Maturity Level 

Total 
II III IV V 

Are not done - - - - - 

In Planning - - - - - 

In Application - 3 - - 3 

Completely Applied 29 6 - - 35 

Total 29 9 - - 38 
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Table 4 contains a summary of the findings from 
Table 4 summaries the findings from the completed 
Category V evaluation. There are 38 questions in 
Category V, broken down into two maturity levels, II 
and III, and three stages, namely stages 1, 2, and 3. This 
category has a maximum score of 168. 

Of a total of 38 questions, at Maturity Level II, are 
twenty-nine answers "Completely Applied". At 
Maturity Level III, there are three "In Application" and 
six "Completely Applied" answers. 

Based on the evaluation that has been carried out, 
the company received an evaluation score of 159 which 
means that the company is at Maturity Level III for the 
Information Asset Management Area, where Maturity 
Level III is the maximum maturity level. In addition, 
the company achieved a minimum score in reaching 
Maturity Level III in the evaluation even though there 
were still questions with scores that needed to be more 
optimal. 

 

E. Information Technology and Security  

Table 5 Information Technology and Security Evaluation 

Status 
Maturity Level 

Total 
II III IV V 

Are not done - - - - - 

In Planning - - - - - 

In Application - 1 - - 1 

Completely Applied 14 10 1 - 25 

Total 14 9 1 - 26 

 

Table 5 summarizes the findings from the 
completed Category VI evaluation. There are 26 
questions in Category VI, broken down into 3 phases 
(phases 1, 2, and 3) and three maturity levels (Stages II, 
III, and IV). The maximum score for this category is 
120.  

From a total of 26 questions, at Maturity Level II, 
there are 14 answers "Completely Applied". At 
Maturity Level III, there is one answer, "In 
Application," and six answers, "Completely Applied", 
and at Maturity Level IV, there is one answer, 
“Comprehensively Applied". 

Based on the evaluation that has been carried out, 
the company received an evaluation score of 118 which 
means that the company is at Maturity Level IV for the 
Information Asset Management Area, where Maturity 
Level IV is the maximum maturity level. In addition, 
the company achieved a minimum score in reaching 
Maturity Level IV in the evaluation even though there 
were still questions with scores that were not 
maximized. 

 

 

F. Suplemen (Additional Category) 

Table 6 Supplement Category Assessment 

Status 

Supplement Total 

Third-

Party 

Cloud 

Service 

Personal 

Data 

 

Are not done - - - - 

In Planning 3 1 - 4 

In Application 21 4 12 37 

Completely Applied 3 5 4 12 

Total 27 10 16 53 

 

Out of a total of 27 questions in the Securing 
Involvement of Third-Party Service Provider 
subcategory, there are three questions with the response 
"In Planning," 21 questions with the response "In 
Implementation," and three questions with the response 
"Completely Implemented" in Table 6. The score that 
the company received in this subcategory is 2.00. 
Additionally, of the ten questions in the Cloud Service 
Security (Cloud Service) subcategory, 1 question has an 
answer of "In Planning," 4 questions have an answer of 
"Under Implementation," and five questions have an 
answer of "Completely Implemented." The score that 
the company received in this subcategory is 2.40. The 
Personal Data Protection subcategory has 16 questions, 
with 12 having "Under Application" and four having 
"Completely Implemented" as the response. The score 
that the company received in this subcategory is 2.25. 

G. Achievement Percentage 

Table 7 Percentage of Achievement in 5 Areas 

Score 
Area 

I 

Area 

II 

Area 

III 

Area 

IV 

Area 

V 

Score 124 66 156 159 118 

Max Score 126 72 159 168 120 

Percentage 
98,4

% 

91,7

% 

98,1

1% 
94,6% 

98,4

% 

 

In the evaluation of the five areas shown in Table 7, it 

can be seen that PT XYZ's achievement of the 

maximum achievement score in each area has reached 

<90%. 

 

 
 

Figure 5 PT XYZ Dashboard Evaluation 
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The dashboard shown in Figure 5 indicates that the 
Electronic System at the company falls under the 
Strategic category, indicating that Electronic System at 
the company plays a significant role in assisting the 
ongoing work process. Additionally, the company 
earned a 623 overall rating. With this score, the 
company is now in the positive zone. It is evident from 
the evaluation's findings that the company complied 
fully with the completeness requirements for 
maintaining ISO 27001:2013 certification. 

 

H. Recommendation 

Recommendations for improvement in maximizing 
the maturity level of Information Security management 
at the company in accordance with ISO 27001 version 
2013: 

Table 8 Recommendations Based on the ISO 27001:2013 

No Current State Recommendation 

ISO 

27001:2013 

Controls 

Information Security Governance 

1. 

Not yet defined 

in detail and 

complete 

requirements or 

security needs 

and solutions to 

existing 

problems. 

The company 

completes 

documents with 

requirements or 

security needs and 

resolution of 

problems with 

responsible 

parties. 

Clause 5.2 

Policy 

Clause 6.1 

Actions to 

address risks 

and 

opportunities. 

Clause 7 

Support 

A.5.1.1 Policies 

for information 

security 

A.18.1.1 

Identification of 

applicable 

legislation and 

contractual 

requirements 

Information Security Risk Management 

1. 

Still in the 

implementation 

stage to identify 

threats and 

weaknesses 

related to 

information 

assets. 

The company 

completes 

documents that 

identify threats 

and weaknesses 

related to 

information assets. 

Clause 6.1.2 

Information 

security risk 

evaluation 

A.8.2 

Information 

classification 

2. 

Still in the 

implementation 

stage to identify 

the impact of 

losses related to 

the loss or 

disruption of the 

main asset 

function. 

The company 

completes a 

document that 

defines the impact 

of losses related to 

the loss or 

disruption of the 

main asset 

function. 

Clause 6.1.2 

Information 

security risk 

evaluation 

A.8.1.3 

Acceptable use 

of assets 

3.  

Still in the 

implementation 

stage to carry 

out a structured 

Information 

Security risk 

Companies are 

used to 

implementing 

structured 

Information 

Security risk 

analysis or studies. 

Clause 6.1.2 

Information 

security risk 

evaluation 

A.18.2.1 

Independent 

review of 

No Current State Recommendation 

ISO 

27001:2013 

Controls 

analysis or 

study. 

information 

security 

4. 

Incomplete 

documents of 

risk mitigation 

and overcoming 

steps, which are 

arranged based 

on priority 

levels and 

completion 

targets and 

those in charge. 

The company 

completes a 

document of risk 

mitigation and 

overcoming steps, 

according to 

priorities, 

completion 

targets, and person 

in charge. 

Clause 6.1.3 

Information 

security risk 

evaluation 

A.6.1.1 

Information 

security roles 

and 

responsibilities 

A.8.3 Media 

handling 

A.16.1 

Management of 

information 

security 

incidents and 

improvements 

Information Security Framework 

1. 

Still in 

implementation 

to run a long-

term planning 

program to 

improve 

Information 

Security. 

The company sets 

a schedule and 

realizes long-term 

planning to 

improve 

Information 

Security. 

Clause 4.4 

Information 

security 

management 

system 

Clause 6.1.2 

Information 

security risk 

evaluation 

Clause 6.2 

Information 

security 

objectives and 

planning to 

achieve them 

Clause 9.1 

Monitoring, 

measurement, 

analysis, and 

evaluation 

Clause 10 

Improvement 

Information Asset Management 

1. 

Still in the stage 

of making a list 

of data or 

information that 

needs to be 

backed up. 

The company 

completes a list of 

data or 

information that 

needs to be backed 

up. 

A.12.3.1 

Information 

backup 

2. 

Still in the stage 

of making a list 

of records of 

Information 

Security 

implementation. 

The company 

completes a list of 

records of 

Information 

Security 

implementation. 

Clause 7.5.3 

Control of 

documented 

information 

A.12.1 

Operational 

procedures and 

responsibilities 

3. 

Still in the 

planning stage 

of making 

procedures for 

using 

information 

processing 

devices and 

securing access 

to third parties. 

The company 

makes procedures 

for the use of 

information 

processing devices 

for third parties 

and ensures access 

security for third 

parties. 

Clause 4.3 

Understanding 

the needs and 

expectations of 

interested 

parties. 

Clause 7.3 

Awareness 

A.9 Access 

control 
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No Current State Recommendation 

ISO 

27001:2013 

Controls 

A.13.2.4 

Confidentiality 

or nondisclosure 

agreements 

Information Technology and Security 

1. 

Still in 

implementation 

to ensure all 

systems and 

applications 

support and 

implement 

automatic 

password 

changes. 

The company 

ensures that its 

systems and 

applications can 

support the 

application and 

change of 

passwords 

automatically. 

A.9.4.3 

Password 

management 

system 

 

 

 Table 8 recommends improvement for the five 
KAMI Index components based on the evaluation's 
findings. The recommendations are made based on 
ISO 27001 version 2013 standard. Additionally, this 
recommendation is given to the company with the 
expectation that the company will implement the 
recommendation to maximize the Information 
Security Management System. 

 

V. CONCLUSION 

The following are conclusions from research at PT 

XYZ that evaluated information security using the 

KAMI Index: 

A. According to Evaluation Category I: Electronic 

Systems at PT XYZ, the company scored 41, 

placing it in the Strategic category.  

B. The evaluation of PT XYZ's efficiency in the five 

KAMI Index categories (Governance, Risk 

Management, Framework, Asset Management, 

and Technology) reveals that the company has a 

Good category maturity level, scoring 623 out of 

645. According to the results of the evaluation 

done using the KAMI Index in the area of 

information security governance, this area 

receives a maturity level III+, the area of 

information security risk management, maturity 

level V, the area of information security 

management framework, maturity level IV+, the 

area of information asset management, maturity 

level III, and the area of technology and 

information security, maturity level IV.  

 

 Results from the previous evaluations led to 

recommendations for improvement for each KAMI 

Index aspect. This will enable PT XYZ to implement 

suggestions to maximize information security at the 

company. 
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Abstract— Genshin Impact is a game that has lots of 

amazing playable and time-limited characters. Many F2P 

players are in a dilemma most of the time, and can’t 

choose the characters they should draw. This research’s 

aim is to design and develop a web-based decision support 

system capable of ranking the best characters based on 

five combat roles to help F2P fans or player to select the 

best character, using the SAW (Simple Additive 

Weighting) method. SAW is capable of choosing the 

desired criteria (DPS, Heal, Shield, Buff, and Elemental) 

and each of their weight. The purpose of the 

recommendation is for Genshin Impact fans to be able to 

make a decision on who they should pull-based. The 

Result of this research is that the Characters will be 

ranked on each of their combat roles criteria using 

website as a form of implementation. The highest ranked 

for criteria DPS is Eula, Heal is Hu Tao, Shield is Iito, 

Buff is Eula, and Elemental is Eula. The prototype 

website used for this research has been validated by being 

tested using User Acceptance Tests by some players of 

Genshin Impact. 

Index Terms- Decision Support System; Prototype 

methods; Simple Additive Weighting; Web-Based 

Information System. 

I. INTRODUCTION 

Genshin Impact is a newly developed game that was 

launched by Mihoyo, a Video Games company from 

Shanghai, China. Genshin Impact is a multiplatform 

video game that attracts players with excellent character 

designs, engaging storytelling, and the depth of the 

world of Teyvat, the world inside Genshin Impact. 

Since its release in September 2020,  Genshin Impact's 

fans have continued to grow, as according to website 

Sensor Tower in its article titled “Genshin Impact 

Generates $2 Billion on Mobile in First Year” [1] and 

followed with its article titled “Genshin Impact 

Generates $3.7 Billion on Mobile in First Two Years” 

[2]. As the story progresses, the characters have also 

increased, bringing the total of up to 46 characters in 

version 2.4 and are still increasing [3]. Their combat 

roles can be categorized into DPS (characters meant to 

deal damage), and Support (characters that can upgrade, 

shield, heal, or create elemental advantages.  

 

Image 1. Genshin Impact Limited-Time Character Banner 

Image 1 above is the screenshot from inside the 
game of Genshin Impact, it is the screenshot of one of 
limited-time character banner that is showing at that 
moment, and the above is Tartaglia or can be known as 
Childe. In the game, there are two ways to get 
characters, one if Genshin Impact give the character for 
free (which is incredibly rare) or two, by player to 
“pull” the character from that banner. It can be seen 
from the image above, that there are buttons in the 
rightdown corner button “Wish x1” and “Wish x10”, 
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when player “Wish”, there are chances player might get 
that character, and “Pull” is another term that fans used 
to call the action of “Wish” or clicking that button. 
Because this banner is using a gacha system, there are 
chances that player might not get Tartaglia, and he is 
one the character that can only be get or “Wish” or 
“Pull” from limited-time banner only. The term “comes 
home” means that players managed to get Tartaglia as 
their teams member, or their “Wish” is successful. 

But to be able to pull in a banner, player must use 
what is called “Intertwined Fates” it is a pink ball that 
can be seen in the top-right corner or at the Wish 
buttons. Then to get that pink ball players need to buy 
it using currency called “Primogems”, that can be seen 
in the top-right corner beside the pink ball (in the image 
1 there are 1290 Primogems). Primogems or free 
Primogems is given only on special occasions and quite 
rare, except if players want to buy it with real money. 
Therefore making it almost impossible for Free-to-Play 
or little spender players to pull every banner and get all 
of the characters (up until version 2.4 there are 46 
characters), unless they are very lucky. Nevertheless, a 
F2P or little spender player sometimes can cross the 
line. For example case from website msn.com titled 
“18-Year-Old Daughter’s 6-Week Genshin Impact 
Gacha Spree Hands Dad a $20,000 Credit Card Bill” 
[4].  

All of Genshin Impact’s characters have their own 
unique ability and special talents. But for this project, 
none of them will be included, and instead will be 
limited to only using attributes or stats from character’s 
trials as data for calculating the rankings, and will be 
using one player who has been playing since the game 
was released to determine the criteria and weight. 

Image 2. Genshin Impact Character Trial 

Image 2 above is the screenshot of Xiao’s attributes 

as Character Trials, and a more detailed attributes can 

be seen by clicking button “Details”. Players can use 

the stats from Character Trials as references when 

building their characters, and from this screenshots of 

every Character Trials that have appear up until version 

2.4 is what will be used as the data in this project. 

This project is aimed especially at Free-to-Play or 

Little Spender players, showing five rankings of 

characters, from five combat roles namely DPS, Heal, 

Shield, Buff, and Elemental, and their own calculation. 

Based on the previous research [5][6][7][8][9] for 

calculating criteria and weights, web-based is the best 

way that can be used as an implementation. 

Simple Additive Weight (SAW). Therefore is a 
method that requires decision-makers to determine a set 
of criteria for a set of alternatives, and weight to 
measure the criteria’s priority for ranking the 
alternative [10]. Whereas to build a character, the player 
must choose or prioritize on the stats that best suit the 
character’s role by applying the right Artifacts and 
Weapons onto the said character. Therefore, for this 
project, SAW method is best suited as it can weight 
each chosen criteria and prioritize the most suited stats 
on each role.  

The purpose of this research is to help provide some 
insight for F2P players with limited Primogems to 
choose which characters should the players choose, by 
ranking the characters using the data from in-game 
Characters Trial as a base, and showing the ranked 
recommendations through a platform that is web-
based. 

 

II. THEORETICAL BASIS 

A. Decision Support System 

A decision support system is a system that assists 

users in making decisions, using programs to help solve 

certain problems, through making choices that are as 

accurate as possible according to the method chosen so 

that it becomes a solution to solving the problem [11]. 

These computerized programs capable of calculating 

which decision to be made according to the weight or 

criteria or alternative that is chosen, and that calculation 

then is implemented inside either into a program or 

system, or website [6]. 

 

B. Simple Additive Weighting 

Simple Additive Weighting (SAW) is a decision 

support system method that can calculate what choices 

to make based on the criteria and weight of the preferred 

choice to get the most accurate alternative or solution 

[12]. In general, these are the steps of SAW method: 

1. Determine Criteria and Weight  

2. Assess Benefit & Cost  

3. Create Decision Matrix  

4. Normalization 
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𝑟𝑖𝑗 =
𝑥𝑖𝑗

max 𝑥𝑖𝑗
       𝑟𝑖𝑗 =

min 𝑥𝑖𝑗

𝑥𝑖𝑗
           (1) 

 Max for benefit and min for cost. This formula is to 
obtain normalized matrix R. 

5. Ranking  

𝑉𝑖 = ∑ 𝑤𝑗𝑟𝑖𝑗
n

j=1
             (2) 

 𝑉𝑖 is the end result and 𝑤𝑗𝑟𝑖𝑗 means w for weight 

multiple by normalized criteria weight from the 
previous equation and the total is 𝑉𝑖. 

C. Prototype 

 

Fig. 1. Prototype Model [13] 

Figure 1 above is the prototype method model, 

protype is a framework with a development process that 

involves its users. This method consists of six steps, 

namely requirements, rapid design, prototyping, user 

evaluation, prototype refinement, implementation, and 

maintenance [13]. 

D. Previous Studies 

Similar research has been done before, and became the 

reference for this project. Some of them are titled "The 

Implementation of Simple Additive Weighting (SAW) 

Method in Decision Support System for the Best School 

Selection in Jambi" [5]. This study used the SAW 

method as the best school decision-making method in 

Jambi Province. Other research uses the same method 

in determining employee bonuses at PT Mayatama 

Solusindo, and implements this method on a website 

[6]. The SAW method has also been used as a decision 

support system in determining the nutritional status of 

toddlers [7]. Research [8] also uses the SAW method 

for gaming mobile selection. Meanwhile, research [9] 

used a different decision support system method, 

namely TOPSIS, but it was also successfully applied to 

a website design. 

 

III. METHOD 

A. Data Collection Technique 

This project acquired data are by observation, 

literature study, and interview. Observation was done 

by gathering data from inside the game Genshin Impact. 

Literature study is using other journals as references for 

the flow of SAW, and the formula. Lastly, Interview is 

used to determine a criteria and weight from Genshin 

Impact fans, to get feedback, and testing the website.  

B. System Development 

 

Fig. 2. Flowchart of Prototype 

Figure 2 above is the flowchart for prototype 

methodology that will be used in this project and for 

developing the system [13]: 

1. Requirement 

The first step is to collect information about the 
decision support system requirements, namely 
knowing the user requirements so that they can 
be applied in designing and developing 
prototypes. This stage was carried out through 
interviews with old Genshin Impact players, to 
find out and determine the weight criteria.  

2. Quick Design 

The next step is to make the overall website 
design quickly according to the needs given. 
The goal is for users to have an idea of what the 
system will be like, and if there are some 
changes in the design then revisions can be 
made quickly. 

3. Build a prototype 

This third step is to develop the first prototype, 
i.e. a mockup that will show the user how the 
system will look like, and will be built based on 
the requirements and a quick design.  

4. User Evaluation 

In this step, the user can evaluate how the 
website works, by evaluating the prototype. 
Several enthusiasts or users are selected and 
asked about the performance of the system, and 
if revisions are needed then the prototype needs 
to be perfected. 

5. Refining prototype 

If the prototype is rejected or requested for 
revision, the website will be refined according 
to user evaluation, then repeat step 4 until the 
revision is approved. If there are no changes, 
then this step can be skipped, or it can be used 
to make minor adjustments to the website. 

 

 

 



 

 

 

 

 

 

Ultima Infosys : Jurnal Ilmu Sistem Informasi, Vol. 14, No. 1 | June 2023 43 

 

 

 

 

 

ISSN 2085-4579 

6. Implement and Maintain 

The aim of this project is to assist fans in 
choosing which character they should draw, 
hence to allow easy access for them this system 
will be implemented web based. 

 

IV. RESULT AND DISCUSSION 

A. Reqirement 

In building this recommendation system, the 

calculation was done using SAW Method. The steps are 

as follow: 

1. Determining and choosing the necessary 

criteria and assess each criteria with its weight. 

TABLE I.  RATE FOR DPS 

Rate Weight (%) 

Really Important 0.3 

Important 0.25 

Neutral 0.2 

Less Important 0.15 

Not as Much 0.1 

TABLE II.  RATE FOR SUPPORT 

Rate Weight (%) 

Really Important 0.5 

Important 0.3 

Less Important 0.2 

 

Table I Rate for DPS and table II Rate for Support 

are arranged by discussing it with player Arisa. Overall 

there are a total of ten criteria, which are HP, ATK, 

DEF, Elemental Mastery, CRIT Rate, CRIT DMG, 

Healing Bonus, Energy Recharge, Elemental Type, 

and Elemental DMG Bonus. Then all ten of them will 

be placed on five combat roles (DPS, Heal Support, 

Shield Support, Buff Support, and Elemental Support). 

Rating from table I and table II, each have their own 

combat role and they won’t have any connection with 

the other combat role. It means that table I will only be 

used to calculate the ranking for DPS. Table II will be 

used to calculate the ranking for Support (Heal, Shield, 

Buff, and Elemental) only. 

 

2. Making a decision matrix with character as (𝐴𝑖), 

criteria as (𝐶𝑖), and (w) for weight. 

 

 

 

TABLE III.  CRITERIA & WEIGHT FOR DPS  

DPS 

Criteria Type 
Weight 

(%) 
Rate 

ATK Benefit 0.2 3 

CRIT Rate Benefit 0.25 4 

CRIT DMG Benefit 0.3 5 

Elemental DMG 

Bonus 
Benefit 0.15 2 

Elemental Mastery Benefit 0.1 1 

Total 1 

TABLE IV.  CRITERIA & WEIGHT FOR HEAL 

Heal Support 

Criteria Type Weight (%) Rate 

Healing Bonus Benefit 0.5 3 

HP Benefit 0.3 2 

ATK Benefit 0.2 1 

Total 1 

TABLE V.  CRITERIA & WEIGHT FOR SHIELD 

Shield Support 

Criteria Type Weight (%) Rate 

DEF Benefit 0.5 3 

HP Benefit 0.3 2 

Energy Recharge Benefit 0.2 1 

Total 1 

TABLE VI.  CRITERIA & WEIGHT FOR BUFF 

Buff Support 

Criteria Type Weight (%) Rate 

Elemental DMG 

Bonus 
Benefit 0.3 2 

Elemental Mastery Benefit 0.5 3 

ATK Benefit 0.2 1 

Total 1 

TABLE VII.  CRITERIA & WEIGHT FOR ELEMENTAL 

Elemental Support 

Criteria Type Weight (%) Rate 

Elemental Mastery Benefit 0.5 3 

Energy Recharge Benefit 0.2 1 

Elemental DMG 

Bonus 
Benefit 0.3 2 

Total 1 
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Table III is for DPS, table IV is for Heal Support, 

table V is for Shield Support, table VI is for Buff 

Support, and table VII is for Elemental Support. Each 

combat role’s criteria’s weight won’t allow even Admin 

to change it, and has been set for the total to be exactly 

1. Above criteria and weight are chosen by considering 

what kind of attribute are player Arisa will prioritize 

when building a certain combat role characters. 

TABLE VIII.  DECISION MATRIX SCENARIO 

Weight 0.2 0.25 0.3 0.15 0.1 

Alternative 

𝐶1 𝐶2 𝐶3 𝐶4 𝐶5 

ATK 
CRIT 

Rate 

CRIT 

DMG 

Elemental 

DMG 

Bonus 

Elemental 

Mastery 

Benefit 

Childe 

(A1) 
1712 56.2 154.1 83.2 105 

Xiao (A2) 2035 60.5 154.1 61.6 105 

Hu Tao 

(A3) 
1389 57.1 181.1 61.6 105 

Eula (A4) 1712 57.1 181.1 114.8 105 

Arataki 

Iito (A5) 
1197 71.5 172.4 58.6 105 

 

Table VIII above is table scenario for decision 

matrix for combat role DPS. The alternative for this 

decision support system will be the characters, and are 

the representative for criteria ATK, CRIT Rate, CRIT 

DMG, Elemental DMG Bonus, and Elemental 

Mastery. Table is filled using data attributes from the 

in-game character trial attributes, because the higher 

the number of each attributes the better, therefore the 

criteria type is benefit, and will be normalize using max 

formula. 

3. Normalize the decision matrix based on the 

type of attributes (max for benefit and min for 

cost) to get normalized matrix R using formula 

1.  

Criteria ATK (𝐶1):  

𝑟11 =
1712

max{1712;2035;1389;1712;1197}
 = 

1712

2035
 = 0.84 

𝑟21 =
2035

max{1712;2035;1389;1712;1197}
 = 

2035

2035
 = 1.00 

𝑟31 =
1389

max{1712;2035;1389;1712;1197}
 = 

1389

2035
 = 0.68 

𝑟41 =
1712

max{1712;2035;1389;1712;1197}
 = 

1712

2035
 = 0.84 

𝑟51 =
1197

max{1712;2035;1389;1712;1197}
 = 

1197

2035
 = 0.59 

 

Criteria CRIT Rate (𝐶2): 

𝑟12 =
56.2

max{56.2; 60.5; 57.1; 57.1; 71.5}
 = 

56.2

71.5
 = 0.79 

𝑟22 =
60.5

max{56.2; 60.5; 57.1; 57.1; 71.5}
 = 

60.5

71.5
 = 0.85 

𝑟32 =
57.1

max{56.2; 60.5; 57.1; 57.1; 71.5}
 = 

57.1

71.5
 = 0.80 

𝑟42 =
57.1

max{56.2; 60.5; 57.1; 57.1; 71.5}
 = 

57.1

71.5
 = 0.80 

𝑟52 =
71.5

max{56.2; 60.5; 57.1; 57.1; 71.5}
 = 

71.5

71.5
 = 1.00 

Criteria CRIT DMG (𝐶3): 

𝑟13 =
154.1

max{154.1;154.1;181.1;181.1;172.4}
 = 

154.1

181.1
 = 0.85 

𝑟23 =
154.1

max{154.1;154.1;181.1;181.1;172.4}
 = 

154.1

181.1
 = 0.85 

𝑟33 =
181.1

max{154.1;154.1;181.1;181.1;172.4}
 = 

181.1

181.1
 = 1.00 

𝑟43 =
181.1

max{154.1;154.1;181.1;181.1;172.4}
 = 

181.1

181.1
 = 1.00 

𝑟53 =
172.4

max{154.1;154.1;181.1;181.1;172.4}
 = 

172.4

181.1
 = 0.95 

Criteria Elemental DMG Bonus (𝐶4): 

𝑟14 =
83.2

max{83.2; 61.6; 61.6; 114.8; 58.6}
 = 

83.2

114.8
 = 0.72 

𝑟24 =
61.6

max{83.2; 61.6; 61.6; 114.8; 58.6}
 = 

61.6

114.8
 = 0.54 

𝑟34 =
61.6

max{83.2; 61.6; 61.6; 114.8; 58.6}
 = 

61.6

114.8
 = 0.54 

𝑟44 =
114.8

max{83.2; 61.6; 61.6; 114.8; 58.6}
 = 

114.8

114.8
 = 1.00 

𝑟54 =
58.6

max{83.2; 61.6; 61.6; 114.8; 58.6}
 = 

58.6

114.8
 = 0.51 

Criteria Elemental Mastery (𝐶5): 

𝑟15 =
105

max{105;105;105;105;105}
 = 

105

105
 = 1.00 

𝑟25 =
105

max{105;105;105;105;105}
 = 

105

105
 = 1.00 

𝑟35 =
105

max{105;105;105;105;105}
 = 

105

105
 = 1.00 
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𝑟45 =
105

max{105;105;105;105;105}
 = 

105

105
 = 1.00 

𝑟55 =
105

max{105;105;105;105;105}
 = 

105

105
 = 1.00 

4. The final result will be obtained by multiplying 

the respective weight with each criteria 

normalized matrix and summing the result of 

each alternative to get the best alternative to 

rank them. 

 

Using formula 2, the next step is to multiply 

each value with their respective weight, for 

ATK, CRIT Rate, CRIT DMG, Elemental 

DMG Bonus, and Elemental Mastery in order 

w = [0.2; 0.25; 0.3; 0.15; 0.1]. After that, all the 

result will be added with each other, below: 

𝑉1 = (0.2 x 0.84) + (0.25 x 0.79) + (0.3 x 0.85) + (0.15 x 

0.72) + (0.1 x 1.00) 

𝑉1 = 0.82874315580488 

𝑉2 = (0.2 x 1.00) + (0.25 x 0.85) + (0.3 x 0.85) + (0.15 x 

0.54) + (0.1 x 1.00) 

𝑉1 = 0.84729959606864 

𝑉3 = (0.2 x 0.68) + (0.25 x 0.80) + (0.3 x 1.00) + (0.15 x 

0.54) + (0.1 x 1.00) 

𝑉1 = 0.81664921103946 

𝑉4 = (0.2 x 0.84) + (0.25 x 0.80) + (0.3 x 1.00) + (0.15 x 

1.00) + (0.1 x 1.00) 

𝑉1 = 0.91790587790588 

𝑉5 = (0.2 x 0.59) + (0.25 x 1.00) + (0.3 x 0.95) + (0.15 x 

0.51) + (0.1 x 1.00) 

𝑉1 = 0.82979729478006 

From above ranking calculation, it can be 

concluded that alternative 𝑉4 (Eula) has the 

highest value of 0.91790587790588, which 

mean Eula is rank 1 and the most suited for 

combat role DPS, followed by alternative 𝑉2 

(Xiao), 𝑉5 (Arataki Iito), 𝑉1 (Childe), and 𝑉3 

(Hu Tao). 

 

Fig. 3. Ranking DPS in Website 

Figure 3 above is the screenshot from the web-based 

decision support system this project made. To prevent 

any difference from the scenario, at the image, there are 

only five characters that was inputted into the system.  

TABLE IX.  COMPARISON RANKING 

Rank Characters 
Ranking’s Value 

Manual/Scenario System 

1. Eula 0.91790587790588 0.91790587790588 

2. Xiao 0.84729959606864 0.84729959606864 

3. Iito 0.82979729478006 0.82979729478006 

4. Childe 0.82874315580488 0.82874315580488 

5. Hu Tao 0.81664921103946 0.81664921103945 

 

Table IX above is the table comparison of the five 

rank’s value, and as can be the ranking is the same Eula 

with 0.91790587790588, followed by Xiao, Iito, 

Childe, and Hu Tao. 

 

 0.84 0.79 0.85 0.72 1.00 

 1.00 0.85 0.85 0.54 1.00 

 0.68 0.80 1.00 0.54 1.00 

 0.84 0.80 1.00 1.00 1.00 

 0.59 1.00 0.95 0.51 1.00 

R = 
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B. Quick Design 

 
Image 3. Use Case Diagram 

Image 3 is the use case diagram showing some 

features or interactions that are happening in the 

system involving users. Those are;  

1. Sign up and Login If user doesn’t have any 

account yet, they can create a new account by 

registering their username, email, and password. 

If user already had account, they can input the 

detail such as their username and password and 

Login into the website. 

2. View Character’s Attribute User can view 

attributes of characters based on in-game 

character’s trial.  

3. View Criteria View Criteria is residing inside 

Data Admin tab, it consists of criteria DPS, 

criteria Heal, criteria Shield, criteria Buff, and 

criteria Elemental Mastery. This page is 

restricted only for Admin.  

4. Manage Data Character Admin can add new 

character along with their attributes, make some 

changes, and delete the existing character.  

5. Manage Data Weapons Admin can add, edit, and 

delete data weapons into and from the Data 

Weapons page.  

6. Manage Data Artifacts Admin can add new data 

Artifacts, edit, and delete the existing data 

Artifacts from the page.  

7. Manage Data Material Ascensions Admin can 

add, edit, and delete data Material Ascensions.  

8. View Ranking Characters Admin and user can 

view the ranking of characters based on their 

combat role, those are Ranking DPS, Ranking 

Heal, Ranking Shield, Ranking Buff, and 

Ranking Elemental Mastery.  

9. View Weapons, Artifacts, and Material 

Ascensions Admin and user can view 

information regarding Weapons, Artifacts, and 

Material Ascensions from tab Data Information.  

10. Filter Data Both admin and user can filter data 

from table Character’s Attributes, Ranking 

Characters, Weapons, Artifacts, and Material 

Ascensions. 

11. Compare Data Admin and user can choose at 

least two items, and click button compare. Then 

user can see only the data from those chosen 

items.  

12. Discussion Admin and user can view, add new 

discussion, reply to another discussion, and like 

discussion or reply,  

13. Back to Home Page Admin and user can back 

to Home Page by clicking button at the bottom-

left with home icon and click “The World of 

Teyvat” at top-left.  

14. Full Screen Admin and user can full screen the 

website by clicking the second icon after home 

icon at bottom-left.  

15. Back Top Admin and user can back to the top 

of their page by clicking the up-arrow icon at 

bottom-left  

16. Logout Admin and user can logout from the 

website and returning back to the login page. 

C. Build a Prototype 

While developing both the website and SAW 

algorithm, the prototype of that version was shown and 

discus with player Arisa and Golddy to gain feedbacks 
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on how the user experience of that current prototype 

was.  

1. Ranking Character’s Tables only Showing 

Name, Gender, and SAW Value.  

2. Filter Positioned in the Bottom of Table.  

3. There is no Function for “Full Screen” or “Back 

Top”.  

4. Can only Compares at least and at most 2 Items.  

5. Can only Compare Ranking Characters.  

6. Character’s Attributes can only be view by 

admin  

7. Website is Open without Sign up/Login.  

8. Website is Completely Restricted for Member 

only 

D. User Evaluation 

1. Users that participate on giving feedback is 

mainly player Golddy, and player Arisa also 

giving some comments about the website. Table 

X below is the feedback from users for every 

time user view and try the website. 

TABLE X.  USER EVALUATION 

No Function/Interface Feedbacks 

1 

Ranking Character’s 

Tables only Showing 

Name, Gender, and SAW 

Value. 

Users prefer to be able to 

see the necessary attributes 

for that combat role 

2 
Filter Positioned in the 

Bottom of Table 

Users feel that the position 

of filter at the bottom 

makes it harder to see, and 

tends to move a lot 

3 

There is no Function for 

“Full Screen” nor “Back 

Top” 

Users got ideas to add “Full 

Screen” and “Back Top” 

button 

4 
Can only Compare at least 

and at most 2 Items 

Users prefer to be able to 

compare more than 2 

characters 

5 
Can only Compare 

Ranking Characters 

Users think it would be 

better if compare function 

is applied on other tables as 

well 

6 
Character’s Attributes can 

only be view by admin 

Character’s Attributes 

should be able to be view 

by user as well 

7 
Website is Open without 

Sign up/Sign in 

Users said that if there is 

discussion section, then 

user should need to Sign 

up/Sign in  

8 
To enter website, user 

needs to Sign up/Sign in 

User thinks that the website 

should be able to be enter 

freely, and Sign in only for 

discussion section 

 

 

 

2. The second round of testing will be done by three 
players Genshin Impact that has been playing for 
quite some times, they are Arisa (Rank 58) who 
have been playing since September 2020, 
Golddy (Rank 56) have been playing since Mei 
2021, and Nick_Vero (Rank 56) have been 
playing since Mei 2021. They will be testing if 
all of the functions in the website is working as 
without any issue. 

TABLE XI.  USER ACCEPTANCE TEST (UAT) 

Date Tester Success Fail 

20/05/2022 Nick_V (Rank 57)  43  0 

20/05/2022 Golddy (Rank 56)  43  0 

21/05/2022 Arisa (Rank 58)  43  0 

 

Table XI above is the summary for the UAT that 
have been done. The results of this testing will be 
recorded using User Acceptance Test (UAT) that can 
be seen in detail via Appendix. For the UAT, there are 
a total 15 process for user, and a total of 28 for admin.  

E. Refining Prototype 

While developing both the website and SAW 

algorithm, the prototype of that version was shown and 

discus with player Arisa and Golddy to gain feedbacks 

on how the user experience of that current prototype 

was.  

1. Ranking Character’s Tables are now Showing 

their Respective Criteria Column 

2. Filter Positioned now in the Top of Table, as 

Header under Title. 

3. There is now Function for “Full Screen” and 

“Back Top”. 

4. Now can compare more than 2 characters. 

5. Now Can Compare at Ranking Characters, 

Weapons, Artifacts, and Material Ascensions. 

6. Now user can view Character’s Attributes page. 

7. Website is now can only be enter or view through 

Sign up or Sign in. 

8. User now only required to Sign up or Sign in 

when entering Discussion Section. 

F. Implementation and Maintenance 

The design of website for this project has two sides, 

one is for user and the other is admin. But this journal 

will only show the admin side, with the difference 

between user is only that admin is capable of managing 

data such as add, edit, and delete.  
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Fig. 4. Home Page 

Figure 4 above is the Home Page layout for admin 

of Genshin Impact Fans Site that admin, will definitely 

lands in when he or she login into the website. There 

are navigation bar or menu on the left side, serves as 

buttons to go to another page. From the top is the word 

“World of Teyvat” and Home for returning into the 

Home Page, menu Data Admin, Ranking Characters, 

Data Information, and Discussion Section. The four 

little icons at the bottoms serves as a button, from the 

left Home, Full Screen, Back Top, and Logout. 

 

 

Fig. 5. Character’s Attributes Page 

Figure 5 above is the interface for Character’s 

Attributes Page for admin, and is residing inside Data 

Admin tab. Character’s Attributes Page’s purpose is so 

that admin can view the current list of data character, to 

add a new character for ranking it, to edit, and delete if 

necessary. Admin can filter the data inside the table, 

select show entries, and search for keywords that exist 

inside the data table. 

 

 

Fig. 6. Criteria DPS Page 

 

Fig. 7. Criteria Heal Page 

 

Fig. 8. Criteria Shield Page 

 

Fig. 9. Criteria Buff Page 

 

Fig. 10. Criteria Elemental Page 

Figure 6, 7, 8, 9, and 10 above are the interface for 

Criteria Pages for DPS, Heal, Shield, Buff, and 

Elemental that is all located inside Data Admin tab. 

This page’s purpose is to show the criteria used for 

calculating and ranking characters based on their 

combat capabilities (DPS, Heal, Shield, Buff, and 

Elemental). Data criteria can only be view and can’t be 

change or delete even by admin. 
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Fig. 11. Top DPS Recommendation 

 

Fig. 12. Top Heal Recommendation 

 

Fig. 13. Top Shield Recommendation 

 

Fig. 14. Top Buff Recommendation 

 

Fig. 15. Top Elemental Recommendation 

 Figure 11, 12, 13, 14, and 15 above is the interface 

for ranking characters based on their combat role (DPS, 

Heal, Shield, Buff, and Elemental). The rankings of 

these characters are based on the final result of SAW 

calculations of each character, sorted by descending. So 

these rankings of characters could hopefully serve as 

recommendations for user. The interface for Ranking 

Characters does not differ from what user seen on user’s 

site. Admin can filter the data inside the table, select 

show entries, and search for keywords that exist inside 

the data table. 

 

 

Fig. 16. Weapon Page 

 

Fig. 17. Artifacts Page 

 

Fig. 18. Material Ascensions Page 
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Figure 16, 17, and 18 above are the interface for 

Weapon, Artifacts, and Material Ascensions Page for 

admin that is located inside tab menu Data Information. 

In this page, admin can view currently existing data, can 

add a new item inside the database, edit, and can also 

delete the existing data. Admin can filter the data inside 

the table, select show entries, and search for keywords 

that exist inside the data table. 

 

 

Fig. 19. Discussion Section 

Figure 19 above is the interface for Discussion 
Section Page. This page purpose is for every user to 
be able to communicate, share their opinions or 
thought for others to see. User can write a new 
discussion, write a reply from an existing discussion 
then publish it, also to like and unlike, or reply a 
discussion. 

 

V. CONCLUSION 

A web-based decision support system to rank 

characters based on their combat role and a platform 

that provides a more straightforward view of the 

information of Genshin Impact Weapons, Artifacts, and 

Material Ascensions has been successfully created. 

Thus through this platform, the free-to-play user can 

view the Genshin Impact character's trial version that 

has been ranked according to the set criteria, weight, 

and character's attributes. This recommendation was 

made by looking into five different combat roles that 

are DPS, Heal, Shield, Buff, and Elemental. 

 These recommendations (ranking) along with 

information regarding Weapons, Artifacts, and Material 

Ascensions are decorated with features such as filters, 

search, and compare functions. Using these features and 

functions, the users will have easier time viewing 

information on characters' trial attributes and the rest of 

the pieces of information.  

 

This website also has completed the User Acceptance 

Test (UAT) with the help of three Genshin Impact 

players and from Table XI the test is successful 43 

Success and 0 Failure from 3 players, thus is granted 

with a score of 100%. 
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 Appendix and acknowledgment, if 

available, could be placed after 

Conclusion. 

 All citations in the article should be written 

on References consecutively based on its’ 

appearance order in the article using 

Mendeley (recommendation). The typing 

format will be in the same format as the 

IEEE journals and transaction format. 

 

4. Reviewing of Manuscripts 

Every submitted paper is independently and 

blindly reviewed by at least two peer-reviewers. 

The decision for publication, amendment, or 

rejection is based upon their 

reports/recommendations. If two or more 

reviewers consider a manuscript unsuitable for 

publication in this journal, a statement explaining 

the basis for the decision will be sent to the authors 

within six months of the submission date. 

 

5. Revision of Manuscripts 

Manuscripts sent back to the authors for revision 

should be returned to the editor without delay 

(maximum of two weeks). Revised manuscripts 

can be sent to the editorial office through the 

same online system. Revised manuscripts 

returned later than one month will be considered 

as new submissions. 

https://ejournals.umn.ac.id/public/site/Template/Template%20Paper/FTI/Manuscript%20Template%20-%20English%20InfoSys.doc


6. Editing References 

• Periodicals 

J.K. Author, “Name of paper,” Abbrev. Title 

of Periodical, vol. x, no. x, pp. xxx-xxx, Sept. 

2013. 

 

• Book 

J.K. Author, “Title of chapter in the book,” in 

Title of His Published Book, xth ed. City of 

Publisher, Country or Nation: Abbrev. Of 

Publisher, year, ch. x, sec. x, pp xxx-xxx. 

 

• Report 

J.K. Author, “Title of report,” Abbrev. Name 

of Co., City of Co., Abbrev. State, Rep. xxx, 

year. 

 

• Handbook 

Name of Manual/ Handbook, x ed., Abbrev. 

Name of Co., City of Co., Abbrev. State, year, 

pp. xxx-xxx. 

 

• Published Conference Proceedings 

J.K. Author, “Title of paper,” in 

Unabbreviated Name of Conf., City of Conf., 

Abbrev. State (if given), year, pp. xxx-xxx. 

 

• Papers Presented at Conferences 

J.K. Author, “Title of paper,” presented at the 

Unabbrev. Name of Conf., City of Conf., 

Abbrev. State, year. 

 

• Patents 

J.K. Author, “Title of patent,” US. Patent 

xxxxxxx, Abbrev. 01 January 2014. 

 

• Theses and Dissertations 

J.K. Author, “Title of thesis,” M.Sc. thesis, 

Abbrev. Dept., Abbrev. Univ., City of Univ., 

Abbrev. State, year. J.K. Author, “Title of 

dissertation,” Ph.D. dissertation, Abbrev. 

Dept., Abbrev. Univ., City of Univ., Abbrev. 

State, year. 

 

• Unpublished 

J.K. Author, “Title of paper,” unpublished. 

J.K. Author, “Title of paper,” Abbrev. Title of 

Journal, in press. 

 

• On-line Sources 

J.K. Author. (year, month day). Title (edition) 

[Type of medium]. Available: http:// 

www.(URL) J.K. Author. (year, month). 

Title. Journal [Type of medium]. 

volume(issue), pp. if given. Available: 

http://www.(URL) Note: type of medium 

could be online media, CD-ROM, USB, etc. 

7. Editorial Adress 

Universitas Multimedia Nusantara 

Jl. Scientia Boulevard, Gading Serpong 

Tangerang, Banten, 15811 

Email: ultimainfosys@umn.ac.id 



Paper Title 
Subtitle (if needed) 

Author 1 Name1, Author 2 Name2, Author 3 Name2 

1 Line 1 (of affiliation): dept. name of organization, organization name, City, Country 

Line 2: e-mail address if desired 
2 Line 1 (of affiliation): dept. name of organization, organization name, City, Country 

Line 2: e-mail address if desired

 

Accepted on mmmmm dd, yyyy 

Approved on mmmmm dd, yyyy 

 
Abstract—This electronic document is a “live” template 

which you can use on preparing your Ultima Infosys 

paper. Use this document as a template if you are using 

Microsoft Word 2007 or later. Otherwise, use this 

document as an instruction set. Do not use symbol, 

special characters, or Math in Paper Title and Abstract. 

Do not cite references in the abstract. 

Index Terms—enter key words or phrases in 

alphabetical order, separated by semicolon ( ; ) 

I. INTRODUCTION 

This template, modified in MS Word 2007 and 

saved as a Word 97-2003 document, provides authors 

with most of the formatting specifications needed for 

preparing electronic versions of their papers. Margins, 

column widths, line spacing, and type styles are built-

in here. The authors must make sure that their paper 

has fulfilled all the formatting stated here. 

Introduction commonly contains the background, 

purpose of the research, problem identification, and 

research methodology conducted by the authors which 

been describe implicitly. Except for Introduction and 

Conclusion, other chapter’s title must be explicitly 

represent the content of the chapter. 

II. EASE OF USE 

A. Selecting a Template 

First, confirm that you have the correct template 

for your paper size. This template is for Ultima 

Infosys. It has been tailored for output on the A4 paper 

size. 

B. Maintaining the Integrity of the Specifications 

The template is used to format your paper and style 

the text. All margins, column widths, line spaces, and 

text fonts are prescribed; please do not alter them. 

III. PREPARE YOUR PAPER BEFORE STYLING 

Before you begin to format your paper, first write 

and save the content as a separate text file. Keep your 

text and graphic files separate until after the text has 

been formatted and styled. Do not add any kind of 

pagination anywhere in the paper. Please take note of 

the following items when proofreading spelling and 

grammar. 

A. Abbreviations and Acronyms 

Define abbreviations and acronyms the first time 

they are used in the text, even after they have been 

defined in the abstract. Abbreviations such as IEEE, 

SI, MKS, CGS, sc, dc, and rms do not have to be 

defined. Abbreviations that incorporate periods should 

not have spaces: write “C.N.R.S.,” not “C. N. R. S.” 

Do not use abbreviations in the title or heads unless 

they are unavoidable. 

B. Units 

 Use either SI (MKS) or CGS as primary units 

(SI units are encouraged). 

 Do not mix complete spellings and 

abbreviations of units: “Wb/m2” or “webers 

per square meter,” not “webers/m2.” Spell 

units when they appear in text: “...a few 

henries,” not “...a few H.” 

 Use a zero before decimal points: “0.25,” not 

“.25.” 

C. Equations 

The equations are an exception to the prescribed 

specifications of this template. You will need to 

determine whether or not your equation should be 

typed using either the Times New Roman or the 

Symbol font (please no other font). To create 

multileveled equations, it may be necessary to treat the 

equation as a graphic and insert it into the text after 

your paper is styled. 

Number the equations consecutively. Equation 

numbers, within parentheses, are to position flush 

right, as in (1), using a right tab stop. 

 2

2 0
0

( , ) [ / (2 )]
r

F r dr d r     (1) 

Note that the equation is centered using a center 

tab stop. Be sure that the symbols in your equation 

have been defined before or immediately following the 



equation. Use “(1),” not “Eq. (1)” or “equation (1),” 

except at the beginning of a sentence: “Equation (1) is 

...” 

D. Some Common Mistakes 

 The word “data” is plural, not singular. 

 The subscript for the permeability of vacuum 

0, and other common scientific constants, is 

zero with subscript formatting, not a lowercase 

letter “o.” 

 In American English, commas, semi-/colons, 

periods, question and exclamation marks are 

located within quotation marks only when a 

complete thought or name is cited, such as a 

title or full quotation. When quotation marks 

are used, instead of a bold or italic typeface, to 

highlight a word or phrase, punctuation should 

appear outside of the quotation marks. A 

parenthetical phrase or statement at the end of a 

sentence is punctuated outside of the closing 

parenthesis (like this). (A parenthetical 

sentence is punctuated within the parentheses.) 

 A graph within a graph is an “inset,” not an 

“insert.” The word alternatively is preferred to 

the word “alternately” (unless you really mean 

something that alternates). 

 Do not use the word “essentially” to mean 

“approximately” or “effectively.” 

 In your paper title, if the words “that uses” can 

accurately replace the word using, capitalize 

the “u”; if not, keep using lower-cased. 

 Be aware of the different meanings of the 

homophones “affect” and “effect,” 

“complement” and “compliment,” “discreet” 

and “discrete,” “principal” and “principle.” 

 Do not confuse “imply” and “infer.” 

 The prefix “non” is not a word; it should be 

joined to the word it modifies, usually without 

a hyphen. 

 There is no period after the “et” in the Latin 

abbreviation “et al.” 

 The abbreviation “i.e.” means “that is,” and the 

abbreviation “e.g.” means “for example.” 

IV. USING THE TEMPLATE 

After the text edit has been completed, the paper is 

ready for the template. Duplicate the template file by 

using the Save As command, and use the naming 

convention as below 

Ultima Infosys_firstAuthorName_paperTitle. 

In this newly created file, highlight all of the 

contents and import your prepared text file. You are 

now ready to style your paper. Please take note on the 

following items. 

A. Authors and Affiliations 

The template is designed so that author affiliations 

are not repeated each time for multiple authors of the 

same affiliation. Please keep your affiliations as 

succinct as possible (for example, do not differentiate 

among departments of the same organization). 

B. Identify the Headings 

Headings, or heads, are organizational devices that 

guide the reader through your paper. There are two 

types: component heads and text heads. 

Component heads identify the different 

components of your paper and are not topically 

subordinate to each other. Examples include 

ACKNOWLEDGMENTS and REFERENCES, and 

for these, the correct style to use is “Heading 5.”  

Text heads organize the topics on a relational, 

hierarchical basis. For example, the paper title is the 

primary text head because all subsequent material 

relates and elaborates on this one topic. If there are 

two or more sub-topics, the next level head (uppercase 

Roman numerals) should be used and, conversely, if 

there are not at least two sub-topics, then no subheads 

should be introduced. Styles, named “Heading 1,” 

“Heading 2,” “Heading 3,” and “Heading 4”, are 

prescribed. 

C. Figures and Tables 

Place figures and tables at the top and bottom of 

columns. Avoid placing them in the middle of 

columns. Large figures and tables may span across 

both columns. Figure captions should be below the 

figures; table heads should appear above the tables. 

Insert figures and tables after they are cited in the text. 

Use the abbreviation “Fig. 1,” even at the beginning of 

a sentence. 

TABLE I.  TABLE STYLES 

Table 

Head 

Table Column Head 

Table column subhead Subhead Subhead 

copy More table copy   

 



 

Fig. 1. Example of a figure caption 

V. CONCLUSION 

A conclusion section is not required. Although a 

conclusion may review the main points of the paper, 

do not replicate the abstract as the conclusion. A 

conclusion might elaborate on the importance of the 

work or suggest applications and extensions. 

APPENDIX 

Appendixes, if needed, appear before the 

acknowledgment. 

ACKNOWLEDGMENT 

The preferred spelling of the word 

“acknowledgment” in American English is without an 

“e” after the “g.” Use the singular heading even if you 

have many acknowledgments. Avoid expressions such 

as “One of us (S.B.A.) would like to thank ... .” 

Instead, write “F. A. Author thanks ... .” You could 

also state the sponsor and financial support 

acknowledgments here. 
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