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Abstract 
 

In April 2011, the term Industry 4.0 was introduced at the Hannover Fair. PT Yamaha 
Indonesia was an early adopter, implementing it in their piano manufacturing process. To 
achieve production targets, it is necessary to monitor the production series, including the 
assembly of piano components into a complete unit. SAP, a software platform, is used to 
improve efficiency, with one of its modules being K-STAFF, which has four derivative 
applications: K-Master, K-Ticket, K-Score, and K-Tiptop. However, the current 
production process is monitored through scanning input using a SAP derivative 
application, which is not visualized in the production area, leading to failed targets. To 
address this issue, a system is required to visualize input scan results to enable direct 
monitoring of the production process and achieve production targets. As a result, PT 
Yamaha Indonesia developed the Ratio Set Assy Grand Piano system using the SCRUM 
method. This system includes an MIS that monitors the ratio set of piano, visualized with 
Apache E-Charts, manages planning, and identifies priority spare parts in real-time. This 
research contributes to the development of a more efficient and effective production 
process. 
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1. INTRODUCTION 
 
At this time digital transformation has been carried out by many industries [1, 2]. 
The rapid advancement of technology is the cause of the 4th industrial revolution 
[3]. The series of production in this industry involves various types of digitally 
connected technologies which are believed to be able to increase productivity [4]. 
In research conducted by Eka Satya [4], there have been three previous industrial 
changes, namely trains and steam engines which were discovered in 1750 to 1930. 
In 1870 to 1900 chemicals, electricity, communication equipment, and oil were 
discovered. The internet, computers and mobile phones were invented from 1960 
to the present day. In the changing era of Industry 4.0, there has been relatively 
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significant progress in the industrial sector where the use of information 
technology is not only in business models, but in the entire industrial value chain. 
 
Manufacturing is one of the sectors that has had a lot of positive impacts from the 
industrial revolution 4.0. This industrial implementation can provide clients with 
goods output that focuses on individual processes in a relatively short time, such 
as mass customization and flexibility [5]. Previously, unavailable connectivity made 
similar results relatively difficult to achieve. After entering the Industry 4.0 period, 
manufacturing is more competitive, measurable, and rich in knowledge because it 
is integrated with information and communication systems [6]. 
 
Yamaha Indonesia is a company engaged in the manufacturing industry in making 
pianos. The process of making pianos at the company is generally divided into 3 
sequences of processes where each is managed by a department. First, the wood 
working department is responsible for the process of forming raw wood into the 
shape of piano components. Second, the painting department is responsible for 
the component coloring process. And third, the assembly department is 
responsible for organizing the components into a piano unit. The assembly 
department is divided into 2 sub-departments, namely The Assy UP Department 
and The Assy GP Department. Upright Piano (UP) and Grand Piano (GP) are the 
2 models of pianos produced by the company. The Assy UP Department is in 
charge of assembling Upright Piano (UP) type pianos, while the Assy GP 
Department is in charge of assembling Grand Piano (GP) type pianos. 
 
The assembly process in the assy gp department is divided into 3 work center 
areas, including G130, G150 and G200. Each of these work center areas assembles 
complementary piano sub units. Each sub-unit that has been assembled will go 
through a process of taking the results carried out by the PIC (Person in Charge) 
in their respective work center areas. The retrieved data will be entered into the 
K-STAFF system. K-STAFF is a production module, one of the applications from 
the SAP module. The system assists the departmental control process in designing 
monthly targets that will be forwarded to the production departments, including 
the assy gp department. 
 
To achieve the target of the process control department, the assy gp department 
has its own mechanism to meet the target. In simple terms, the assy gp department 
carries out daily accumulations with a special formula through the excel 
application. It seems that this method does not completely solve the problem. 
With this mechanism, the assy gp department cannot see the accumulated results 
automatically and track them due to delays in the assembly process. From the 
results of the internal audit, these two problems were the cause of the failure of 
the daily target which should have made up 80% and only realized 30% -45% of 
the daily target. This mechanism is included in the company's kaizen (continuous 
improvement) list. From this problem we need an information system monitoring 
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the results of the assembly in the assy gp department. The main purpose of the 
system is to help achieve daily or monthly targets in assembling piano units. 
 
From the results of initial observations, it is assumed that the system will receive 
quite a variety of data. Data visualization functions to produce a summary of 
information so that readers can understand the data briefly and precisely. In 
accordance with its main purpose that data visualization is used to facilitate 
understanding by connecting information so that it is easy, clear and precise 
through several ways such as tables, diagrams and so on to users [7]. Data 
visualization through pictures and diagrams is assumed to be easier for readers to 
understand the data [8]. Variant data that changes relatively often demands 
accuracy in choosing the type of graph to be displayed. Apache ECharts is a 
JavaScript plugin that makes it easy for developers to display visual charts. In 
addition to supporting many graphical models, Apache ECarts can adapt to system 
needs, namely presenting column charts, line charts, tables in one frame. 
 
In project development, management methods are very influential in determining 
the achievement of project objectives. Over time, project development 
experienced many challenges which ultimately demanded high flexibility to achieve 
customer satisfaction, because of this the Scrum methodology emerged [9]. This 
study explains that the Scrum method is very appropriate to be implemented on 
the project, the characteristics of complex business processes with flexible and fast 
development demands can be carried out effectively and efficiently [10]. The 
programming language used in this development is PHP and the database uses 
MySQL. This research contributes to the process of needs analysis to system 
development to assist the assy gp managerial department in achieving company 
targets. 
 
2. METHODS 
 
There are sequential stages carried out in this study as shown in Figure 1. The 
explanation in Figure 1 is as follows: 

1) Problem Identification Stage and Needs Analysis Stage, the first two 
stages, the author uses qualitative methods to be able to identify problems 
and analyze needs more comprehensively and in depth. There are two 
techniques that are used, namely monitoring techniques (observation) and 
interviews. Monitoring (observation) techniques are used because they 
can be used for the development and discovery of information in a wider 
scope [11]. Meanwhile, interview techniques can produce information 
that is more in-depth, rich, and open because informants have the 
opportunity and freedom to express their views, thoughts and feelings 
[12]. The two techniques can support each other in some special 
circumstances. Often found problems that look simple when observing, 
but appear complex after interviews. 
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2) Design Stages, the author uses the prototype design method. The 
prototype is used as a benchmark for the system to be developed and at 
the same time distinguishes between demonstration and exploration 
functions [13]. 
 

 
Figure 1. Research flow 

 
UCD (Use Case Diagram) serves to illustrate programming on the system. 
UCD can provide an initial picture related to the user's relationship with 
the designed system [14]. 
 

3) Development Phase, the author uses the scrum method in project 
development management. Scrum is a procedure for software 
development that implements agile principles [15]. Agile and Scrum have 
a complementary relationship. Agile contains principles for solving 
problems quickly and easily adapting to change. Scrum is a series of 
activities by binding these principles. Unlike the waterfall which requires 
gradual and linear activities, scrum is more able to solve complex and 
changing problem models at one time [16]. Teams in scrum or called 
scrum teams have proven that teamwork is more effective even when 
faced with complex problems. There are 3 specific accountability that 
exist in the scrum team [17]. The following is an explanation of the three 
accountabilities. PO (product owner): Define details and optimize 
product value; SM (scrum master): confirms that the scrum team is 
working according to the scrum guide; DT (development team): complete 
the PBI that has been given by the PO. In achieving optimal results, the 
scrum team works according to the scrum work guidelines as referred to 
in Figure 2. 

 
Figure 2. Scrum activity flow 

(Source: www.scrum.org) 
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4) Testing phase, the writer uses black-box testing. The test is carried out at 

the end of each sprint. Testing is one of the important activities to reduce 
the potential for fatal errors. 

 
3. RESULTS AND DISCUSSION 
 
3.1 Requirements Analysis 

 
Technology-based solutions are a priority at PT Yamaha Indonesia to solve 
problems that occur. There is a major problem involved in this study, namely the 
failure of the assy gp department in achieving the piano assembly target. From the 
analysis performed, the problem arises from the use of excel in achieving the piano 
assembly target. Limitations in Excel's capabilities create new problems, such as 
incorrect data input which results in inaccurate calculations. In addition, the 
inability of the excel application to connect to the internet results in data not being 
presented in real time. 
 
The Assy Grand Piano Ratio Set System is a web-based system developed to 
monitor the achievement of piano assembly targets in the assy gp department. 
There are 2 types of users who have different roles in the application, including: 

1) Managerial, responsible for determining the strategy in achieving the 
piano assembly target. 

2) Person in Charge (PIC), responsible for taking results that take place in 
each work center area. 

To understand system requirements, use case diagrams are used so that the 
developed system has appropriate functions. Figure 3 is the UCD on the Ratio Set 
Assy GP System. 

 

 
Figure 3. UCD ratio set assy grand piano system 
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3.2 Scrum Methodology 
 
Scrum has activity guidelines that the Scrum team can use to run sprints. The 
following describes the activity: 
 
3.2.1 Sprint Planning 
 
Sprint planning is a collaborative meeting activity by the Scrum team to discuss 
the product backlog which will eventually become a work plan during the sprint 
[16]. The product backlog is an arrangement of the list of product owners needed 
to improve a product and as the sole source of work for the Scrum team [16]. The 
product backlog generally contains user stories as shown in Table 1. User stories 
are determined by the assy gp department as the product owner and are compiled 
from the level of needs that are the top priority. In sprint planning activities, the 
scrum team ensures that the specified product backlog is in accordance with the 
sprint goal. The results of the sprint planning activities are different in order of 
priority. These changes occur after considering time efficiency to achieve a 
minimum of application functions. 
 

Tabel 1. User story 

No Role I want … So that … 

1 Managerial, PIC see live piano assembly set 
ratio data 

it's easy to see progress 

2 Managerial, PIC looks at part priority data in 
real time 

to find problematic parts 
earlier 

3 Managerial, PIC separates piano parts with 
not good and good status in 
order  

to know for sure the ratio 
set that is ready to be 
assembled 

4 Managerial, PIC Login PIC can access the system 
5 Managerial control over the data that 

appears on part priority 
can make it easier to make a 
strategy 

6 Managerial setting monthly targets can automatically compare 
the actual total with the 
piano plan 

7 Managerial, PIC looks at the history of 
taking results carried out by 
the PIC in all work center 
areas of the assy gp 
department 

can assist in the audit 
process if needed 

 
Tabel 2. Product backlog list 

Priority Role I want … So that … Sprint 
Time 

(Week) 

7 Managerial
, PIC 

see live piano 
assembly set ratio data 

it's easy to 
see progress 

1 2 
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Priority Role I want … So that … Sprint 
Time 

(Week) 

6 Managerial
, PIC 

looks at part priority 
data in real time 

to find 
problematic 
parts earlier 

2 1 

5 Managerial
, PIC 

separates piano parts 
with not good and 
good status in order  

to know for 
sure the ratio 
set that is 
ready to be 
assembled 

3 1 

4 Managerial
, PIC 

Login PIC can 
access the 
system 

3 1 

3 Managerial control over the data 
that appears on part 
priority 

can make it 
easier to 
make a 
strategy 

3 1 

2 Managerial setting monthly 
targets 

can 
automatically 
compare the 
actual total 
with the 
piano plan 

4 1 

1 Managerial
, PIC 

looks at the history of 
taking results carried 
out by the PIC in all 
work center areas of 
the assy gp 
department 

can assist in 
the audit 
process if 
needed 

5 1 

 
In developing this project, a development team of 3 people collaborated to 
complete sprint backlog items within 2 months. Apart from these activities, there 
is a special activity namely User Acceptance Testing (UAT) which is carried out 
for 1 month. User Acceptance Testing (UAT) is a validation process between 
products and sprint goals through product inspection and testing [17]. The type 
of User Acceptance Testing (UAT) test used is beta testing where testing takes 
place in the field to validate function, compatibility, and product reliability. User 
Acceptance Testing (UAT) activities are carried out outside the sprint because the 
testing process must be carried out at a special time, namely when the company is 
stock taking. Stock taking is the process of stopping production to match the 
actual number of goods with the number of goods recorded in the system. 
 
3.2.2 Sprint Activity 
 

• Sprint 1 (dashboard feature), the sprint backlog prioritizes dashboard features 
so that users can see progress as shown in Figure 4. This feature compares the 



Journal of Information Systems and Informatics 
Vol. 5, No. 1, March 2023 

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi e-ISSN: 2656-4882 

 

208 | Information System Project Development Management Ratio Set Assy GP Using ..... 

actual completed piano units compared to the targeted piano units within a 3 
month period. This time adjusts the company's business processes. In 
addition, this feature displays stock availability information in each work 
center area as shown in Figure 4 below. The ratio set information for each 
work center area makes it easier for users to see the progress of the assembly 
in more detail. 

 

 
Figure 4. Dashboard page display 

 
After development is complete, testing on sprint 1 is carried out and gets valid 
results as shown in Table 3. 

 
Tabel 3. Blackbox testing results from sprint 1 

 

• Sprint 2 (feature plan), from the sprint backlog, the feature plan is in the 
second priority position. This feature is used by managers to input plan data 
in the form of excel obtained from the process control department. Excel data 

Test Class Test Order 
Test 

Scheme 
Valid 

Output 
Test 

Output 
Validati

on 

Dashboard 
page 

Displays 
global ratio 
set and 
WCA 
information 
 

1. Click the 
ratio set 
menu 
 

Displays 
global ratio 
set and 
WCA 
information 
 

The system 
can display 
global and 
WCA ratio 
set 
information 

Valid 

Dashboard 
page 

Displays 
the details 
of the 
constituent 
details 

1. Click the 
ratio set 
menu 
2. Click the 
builder 
details 

Displays 
detailed 
information 
about the 
constituent 
details 

The system 
can display 
detailed 
information 
on the 
constituent 
details 

Valid 
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import carried out by managerial will automatically be inputted by the system. 
The system will always accumulate D+2 (Days+2) piano plans to compare 
with actual piano totals. The D+2 (Days+2) provisions are part of the ongoing 
business process provisions. The plan features are shown in Figure 5. Table 4 
shows that Sprint 2 is valid in testing. 

 
Tabel 4. Blackbox testing results from sprint 2 

 
 

 
Figure 5. Plan page display 

 

• Sprint 3 (NG features, part priority & safety stock). These three features were 
developed in the same sprint because they complement the minimum 
expected product functions. A more detailed explanation as follows: 
1) The NG feature is a feature used by the user to input piano components 

that are not in a good condition as shown in Figure 6. The category is 
determined from several points such as inappropriate shapes, painting 
defects, fractures, and so on. 

Test 
Class 

Test Order 
Test 

Scheme 
Valid 

Output 
Test 

Output 
Validati

on 

Plan page Display data 
plans 
 

1. Click the 
plan menu 
 

Displays 
piano plan 
data 
information. 

The system 
can display 
the piano 
plan data. 

Valid 

Plan page Import 
piano plans 
 

1. Click 
import 
2. Chosen 
files 
3. Click 
preview 
4. Click 
import. 

Record all 
plan data 
and 
accumulate 
piano plans 
every D+2. 
 

The system 
can record 
all plans 
and 
accumulate 
piano plans 
every D+2. 
 

Valid 
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Figure 6. NG (not good) page display 

 
2) The part priority feature is a feature displayed on the sanding buffing 

work center which contains an ordered list of priority parts that must 
be produced immediately. The list is visualized in tabular form in real 
time as referred to in Figure 7. 

 

 
Figure 7. Part priority page 

 
3) The safety stock feature is a feature used to control the minimum 

stock that must be actually available before being categorized as part 
priority. This feature is used by managers to make it easier to set 
strategies to achieve piano assembly targets. These features are as 
referenced in Figure 8. 
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Figure 8. Safety stock page display 

 
As with previous sprints, testing on Sprint 3 uses black-box testing and 
generates an overall validity value so that this feature can be used according 
to its functionality. The test output is as shown in Table 5. 
 

Tabel 5. Blackbox testing results from sprint 3 

 

• Sprint 4 (taking result feature), a feature used by users to view the history of 
taking results (work center area G130-G200) carried out by Persons in Charge 

Test Class Test Order Test Scheme 
Valid 

Output 
Test 

Output 
Validati

on 

Safety 
Stock Page 

Update the 
safety stock 
variable 
 

1. Enter 
safety stock 
figures 
2. Click input 
 

update 
safety stock 
data and 
filter piano 
items 
according 
to safety 
stock 
figures 

The system 
can update 
safety stock 
data and 
filter piano 
component
s according 
to safety 
stock 

Valid 

Part 
Priority 
Page 

Displays 
production 
priority 
parts in 
each WCA 
 

1. Click the 
user 
navigation 
2. click 
priority assy 
gp 

Displays 
part priority 
information 
on each 
WCA 
 

The system 
can display 
part priority 
information 
on each 
WCA 

Valid 

NG Page Update NG 
and repair 
WCA 
(G130-
G200) 

1. Click action 
2. Select 
update status 
3. input QTY 
4. Click 
updates 

Re-
accumulate 
total part 
items and 
display acc 
information 

The system 
can re-acc 
total part 
items and 
display acc 
information 

Valid 
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(PIC) using the company's default system, namely K-STAFF as shown in 
Figure 9. The assy gp ratio set system retrieves the data through the task 
scheduler application. Task scheduler is an application used to schedule tasks 
automatically. By inserting an executable file that contains data taking rast in 
the K-STAFF database, the ratio set assy gp system will automatically receive 
similar data. This feature changes the company's habit of being ready to be 
audited at any time. The test results on sprint 4 were successful as shown in 
Table 6. 

 

 
Figure 9. Taking result page display 

 
Tabel 6. Blackbox testing results from sprint 4 

 

• Sprint 5 (login feature), a feature used by users to be able to access the system 
through the login feature as shown in Figure 10. In this feature the user will 
go through authentication and authorization mechanisms. There is one feature 
that does not require this mechanism, namely the part priority feature. This is 
because the page displayed does not have advanced controls. After 
completion of development, testing is carried out to ensure functionality as 
shown in Table 7. 

 

Test Class Test Order 
Test 

Scheme 
Valid 

Output 
Test 

Output 
Validati

on 

Taking 
Result Page 

Displaying 
WCA 
transaction 
data (P820-
G200)  

1. Click the 
WCA menu 
2. click 
taking 
result 

Display 
real-time 
TR 
information 

The system 
can display 
real-time 
TR data 
 

Valid 
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Figure 10. Login page display 

 
Tabel 7. Blackbox testing results from sprint 5 

 
 
3.2.3 Sprint Review (SR) 
 
The third activity is performed at the end of each sprint activity. In this study, 
there were 5 sprint reviews. This activity involves the entire scrum team and 
relevant stakeholders to critique each item that has been developed. The output of 
this activity is the product owner validating each item that meets the DoD 
(Definition of Done). Of the 5 sprint review activities, items that have been 
developed by DT (Development Team) have generally been validated by the 
product owner as DoD so that they are included in the accumulated increments.  
 
The maturity of the initial analysis through observation and interview techniques, 
along with the consistency maintained throughout the sprint duration, plays a 
crucial role in ensuring the success of the development process. By conducting a 
thorough analysis during the initial stages of the project, the Development Team 
can identify potential issues and address them proactively, which can prevent 

Test Class Test Order 
Test 

Scheme 
Valid 

Output 
Test 

Output 
Validati

on 

Login Page Valid data 
input  
 

1. Input 
valid data 
2. Click Log 
in  
 

Enter on 
the 
dashboard 
page. 
 

The system 
can enter 
on the 
dashboard 
page. 

Valid 

Login Page Invalid data 
input  

1. Enter 
invalid data 
2. Click Log 
in. 
 

A sweet 
alert “Login 
Failed” 
appears. 
 

The system 
shows pop-
up sweet 
alert “Login 
Failed” 

Valid 
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major problems from arising later on. Moreover, consistent effort and focus 
throughout the sprint duration can help to minimize delays and ensure that the 
project remains on track. When the team members are committed to delivering 
high-quality work and are able to maintain their momentum throughout the sprint, 
it can lead to increased efficiency, improved productivity, and ultimately, the 
successful completion of the project. Overall, the maturity of the initial analysis 
and consistency during the sprint time are essential components of effective 
project development and can contribute significantly to its success. 
 
3.2.4 Retrospective Sprint 
 
Similar to the sprint review activity, the retrospective sprint occurs five times after 
the sprint review. During the first sprint retrospective, the Development Team 
identified solutions to problems that arose during the sprint. However, the team 
encountered suboptimal results when attempting to study complex business 
processes and develop main features simultaneously. To enhance the quality and 
effectiveness of their work, the team conducted brainstorming sessions three times 
in a single day during the second sprint. This approach proved to be effective, 
resulting in successful outcomes during the second through fifth retrospective 
sprint activities. As a result, no record was kept for these later activities, and the 
Development Team continued to refine their processes and improve their 
performance.  
 
The research entitled "Information System Project Development Management 
Ratio Set Assy GP Using Scrum Method" has the potential to revolutionize the 
way the Assy GP Department approaches its piano assembly targets. By leveraging 
the power of web-based software solutions and the Scrum methodology, this 
project management tool provides a comprehensive set of features that address 
the unique challenges faced by the department. The black-box testing conducted 
on each sprint activity (5 sprints) revealed that the solution can deliver optimal 
values, which can significantly improve the department's productivity and 
efficiency. Moreover, the results of external testing through User Acceptance 
Testing (UAT) confirmed that the solution is feasible and can be integrated into 
the department's business processes seamlessly. Overall, this research provides a 
compelling solution that has the potential to transform the way the Assy GP 
Department approaches its assembly targets and achieve operational excellence. 
 
4 CONCLUSION 
 
This study uses the Scrum methodology in project development management in 
companies. The analysis conducted identified that business processes are complex 
and inconsistent as well as limited time demands fast and flexible development. 
As a result, project development management by the scrum method was chosen. 
The development which took 3 months with details of 2 months of series of 
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activities with scrum and 1 month of User Acceptance Testing (UAT) activities 
resulted in an information system of the Ratio Set Assy Grand Piano. The results 
of the UAT that were carried out did not have significant obstacles. This research 
proves that the Scrum method is proven to be able to solve problems that are 
complex, demand fast and adaptive. At the end of the research, the product owner 
concluded that the department's main problem, namely the absence of a system 
that directly visualizes data in the field, had found a solution. The Assy GP System 
Ratio Set has the main feature, namely the ratio set dashboard which displays piano 
set information in each work center area. This feature visualizes input scan data 
directly. From the results of UAT in the field, the Ratio Set Assy GP System can 
assist the department in achieving daily production targets. These results are at the 
same time proof that the system with the main features and several production 
supports has achieved the research objectives. 
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