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ABSTRACT: The ICT request process at PT. Energi Mega Persada (EMP) Bentu Limited—Korinci Baru Limited is still carried out
manually using paper forms, resulting in delays in processing, recording errors, and difficulties in monitoring request status. This
study aims to design an IT support service based on the ITIL V4 Service Value Chain (SVC) and to develop an ICT Request mobile
application as a service support tool. The application was developed using the Extreme Programming (XP) method, which includes
the planning, design, coding, and testing phases. The system was built using Flutter as the mobile framework, Codelgniter 4 for the
backend, MySQL as the database, and REST API for client-server communication. Key system features include request submission,
approval, technician assignment, status tracking, notifications, data management, and reporting. Testing was conducted using
Blackbox Testing and User Acceptance Testing (UAT) with 40 respondents. The test results showed that all system functions
operated as required, while the UAT results yielded an average score of 91.4% in the “Strongly Agree” category. The research
findings indicate that a mobile-based IT Support service can help make the ICT Request process more effective, structured,

integrated, and easily monitored in real-time.
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I. INTRODUCTION

Technological advancements in the Industrial Revolution
4.0 era are driving digital transformation across various
sectors, including the service industry. Information
technology plays a crucial role in enhancing efficiency,
transparency, and the integration of business processes,
enabling operational activities to be carried out more quickly
and effectively [1].

PT. Energi Mega Persada (EMP) Bentu Limited—Korinci
Baru Limited has an ICT (Information and Communication
Technology) division responsible for information technology
services through the ICT Request Standard Operating
Procedure (SOP). These services include hardware
maintenance, software installation, employee email setup,
network management, document requests to the DCRM
(Document Control and Record Management) division, and
the procurement of information technology equipment.
However, the ICT Request process is still carried out
manually using paper forms, leading to challenges such as
delays in processing, recording errors, and difficulty in
monitoring request status. These conditions highlight the
need to digitize services through a mobile-based application.

Mobile applications are considered capable of improving
service efficiency and flexibility because they allow users to
submit requests, receive notifications, and monitor progress
in real time via mobile devices. Previous research indicates
that mobile-based systems can improve efficiency,

transparency, and communication between divisions [2],
while mobile apps also support faster and more flexible
interactions within organizations [3]. In addition, other
studies show that mobile apps have high levels of
effectiveness and user acceptance, including in work
environments with limited access to services [4], [5].
Furthermore, previous research on the e-Reminder Services
application demonstrated that service digitalization can
improve work effectiveness and organization through
automated notifications, centralized data management, and
real-time activity monitoring. The study highlighted that
integrated digital services contribute to better service quality,
improved efficiency, and easier monitoring of user activities
[6].

To support integrated ICT services, this study adopts the
Information Technology Infrastructure Library (ITIL)
framework, which is an information technology service
management framework focused on improving quality,
efficiency, and user satisfaction. The implementation of ITIL
has been shown to help organizations standardize service
procedures and accelerate problem resolution [7]. Other
studies have also shown that implementing ITIL can increase
problem resolution speed by up to 26% [8].

In the application development process, this study employs
the Extreme Programming (XP) methodology, which is part
of Agile Software Development. XP emphasizes intensive
communication, rapid iteration, and continuous testing,
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making it suitable for dynamic business environments [9].
Previous research has shown that applying XP to mobile
applications can enhance development flexibility and result
in systems that better align with user needs [10].

Based on the above, this study aims to develop a more
integrated, efficient, and digitized ICT Request service
through the implementation of a mobile-based application.
The development of this service adopts the Information
Technology Infrastructure Library (ITIL) framework as a
guideline for IT service management. The developed
application serves as a support tool for IT Support services so
that the service request process can be faster, more integrated,
more efficient, and easier to monitor.

II. LITERATUR REVIEW
A. Mobile Application

Mobile applications are software programs that run on
smartphones and are widely used because they are easily
accessible, flexible, and practical in various fields,
particularly education and healthcare. Mobile applications
can provide learning materials, information, and services
quickly without relying on traditional methods [7/1]. In
addition, mobile applications can also support health-related
activities, such as medication reminders and the provision of
health information for the elderly, thereby improving
medication adherence /12].

In the field of mental health, mobile apps help users
manage their emotions, reduce stress, and improve their well-
being through education and self-monitoring [3]. Mobile apps
are also used to counter misinformation; for example, the
COVID-Iran app provides accurate information and
education about COVID-19 with a high level of usability
[13].

B. ITIL SVC (Service Value Chain)

ITIL (Information Technology Infrastructure Library) is a
framework that outlines best practices for managing
information technology services to make them more
effective, efficient, and aligned with business needs /74]. Its
evolution began with ITIL V2, which focused on the
relationship between IT services and business, then
progressed to ITIL V3 with the Service Lifecycle concept,
and finally to ITIL V4, which is more adaptable to modern
technologies such as cloud computing, Agile, and DevOps
[15]. ITIL V4 emphasizes the concept of value co-creation,
which involves the joint creation of value between service
providers and users through the Service Value System (SVS).

One of the key components of SVS is the Service Value
Chain (SVC), which is a series of core activities that
transform demand into valuable services [15]. The SVC
consists of six main activities: Plan, Engage, Design and
Transition, Obtain/Build, Deliver and Support, and Improve.
The Plan activity determines the direction of the service,
Improve ensures continuous improvement, while Engage
focuses on communication and user needs. Furthermore,
Design and Transition ensures that services can be

implemented effectively, Obtain/Build relates to service
development, and Deliver and Support ensures that services
operate in accordance with user needs. With this approach,
ITIL V4 is able to support IT service management that is more
flexible, measurable, and user-oriented.

ITIL V4 has been implemented across various sectors to
improve the quality of information technology services.
Research shows that applying ITIL to chatbot-based technical
support services can increase user satisfaction [7].
Additionally, the implementation of ITIL V4 has been shown
to improve helpdesk response rates from 64% to 90% [8]. The
application of ITIL principles is also utilized in the healthcare
sector, pharmaceutical services, and Al based applications
[2], [4], [51, [16], [17], [18]. This demonstrates that ITIL V4
and SVC can support more responsive, integrated, and
sustainable services across various sectors.

C. Extreme Programming

Extreme Programming (XP) is an Agile Software
Development method that emphasizes flexibility,
communication, iterative development, and continuous
testing. This method is well-suited for projects with
frequently changing requirements, such as mobile
applications and public service systems. Research shows that
XP is effective for rapid development because it directly
involves users in the application development process [19].
Additionally, Pressman states that XP focuses on
communication, rapid feedback, and adaptation to changes in
user needs /20].

The phases of Extreme Programming include: (a)
Planning: The phase of gathering user requirements and
prioritizing features. Previous research conducted this phase
through interviews with stakeholders to determine system
requirements /9/. (b) Design: The phase of designing the
system in a simple and flexible manner to facilitate
development. A modular design is used so that the system can
be developed incrementally /2/]. (c) Coding: The phase of
implementing features based on the results of planning and
design. Development is carried out in stages according to user
needs priorities /22]. (d) Testing: The testing phase to ensure
the system runs as required. Testing was conducted using
Black Box Testing /22] and User Acceptance Testing (UAT),
with 92.82% of the results categorized as excellent /2/].

D. Unified Modeling Language (UML)

The Unified Modeling Language (UML) is a standard
modeling language used to visualize, document, and design
object-oriented software systems /23]. UML is widely used
in software development to describe system structures and
processes. According to Sommerville /24], there are several
commonly used UML diagrams, including: (a) Use Case
Diagram: A Use Case Diagram is used to describe the
interactions between actors and the system, as well as the
functions available within the system. (b) Activity Diagram:
An Activity Diagram is used to model the flow of activities
or business processes within a system, including decision-
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making processes. (c) Sequence Diagram: A Sequence
Diagram depicts interactions between objects in a specific
temporal sequence through the exchange of messages to
execute a process. (d) Class Diagram: Class Diagrams are
used to model the static structure of a system, consisting of
classes, attributes, methods, and relationships between
classes.

For example, research [10] utilized Use Case Diagrams
and Activity Diagrams in the development of a mobile
application for monitoring sales team visits at PT.
Sanggabuana Berjaya Indonesia (SBI) and achieved a result
of 92.82%, categorized as “very good.”

E. Blackbox Testing

Blackbox testing is a software testing method that focuses
on testing system functionality without examining the
internal structure or source code. Testing is conducted by
providing specific inputs and evaluating the resulting outputs
to ensure compliance with system specifications [24].
Blackbox testing is used to identify errors in functionality,
interfaces, database access, performance, as well as system
initialization and termination /20].

F. User Acceptance Testing (UAT)

User Acceptance Testing (UAT) is a software testing
process conducted by end users to ensure that the system
meets functional requirements and is ready for use in real-
world conditions. This testing focuses on the system’s
alignment with user needs and expectations based on
specifications established during previous development
stages [25].

In practice, UAT can use the Likert scale to measure
respondents’ opinions, attitudes, and perceptions regarding a
statement in a study. Respondents are asked to indicate their

level of agreement with a statement using a graded scale, as
shown in Table 1 /26].

Table 1. Likert Scale

Level of Agreement Value
Strongly Agree (SA) 5
Agree (A) 4
Neutral (N) 3
Disagree (D) 2
Strongly Disagree (SD) 1

According to research conducted by Setiono and Riwinoto
[27], the following formula can be used to calculate the total
score and index value (%) for Likert scale measurements:
Total Respondent Value = (TRg4 X Ngy) + (TR, X
Ny) + (TRy X Ny) + (TRp X Np) + (TRpg X
Nps)

Notes: TR = Total Respondents N = Value

Total Respondent Value
Index(%) = X 100%
TN Max
Notes: TNyq,, = Maximum total value of respondents

The formula for calculating the index value (%) is used to
summarize the responses or reactions of the majority of
respondents to a phenomenon based on the Likert scale
intervals shown in the table below [26].

Table 2. Likert Scale Interval

Level of Agreement Interval

Strongly Agree (SA) 0% - 19,99%

Agree (A) 20% - 39,99%

Neutral (N) 40% - 59,99%

Disagree (D) 60% - 79,99%

Strongly Disagree (SD) 80% - 100%
HIL.METHODOLOGY

A. Data Collection

The first stage is data collection. Data collection is

conducted in several ways, which are:

1) Direct observation of the ICT Request process
currently in use at the Company. Observation helps
identify challenges in manual processes, such as
delays in handling, recording errors, and a lack of
transparency regarding request status.

2) Discussions with ICT Division staff. These
discussions aim to identify system requirements,
workflows, and service types.

3) A literature review of journals, books, and previous
research related to ITIL to understand ITIL concepts
and principles, mobile application design, and the
implementation of the Extreme Programming (XP)
methodology in application development.

B. Design An IT Support Model Using ITIL SVC Concepts
Once the necessary data has been collected, the next step
is to design an IT Support model for the ICT Request
application using ITIL V4 concepts, specifically the SVC
(Service Value Chain). The SVC consists of several activities,
which are:
1) Plan
The Plan activity aims to ensure that the vision,
direction, scope of service, and objectives of the IT
support service are understood by all parts of the
organization. At this stage, the design includes
developing a service strategy, aligning the IT support
service processes with the company’s ICT Request SOP
(Standard Operating Procedure), and defining service
priorities based on user needs.
2) Improve
The Improve activity aims to ensure periodic service
improvement through evaluation. This phase involves
evaluating service performance and incident response.
3) Engage
The Engage activity emphasizes interaction between
users and the ICT Division. This is done to ensure user
needs are well understood and service expectations align
with the service application.
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4) Design and Transition
In this activity, the ICT Request service is designed
to meet user needs in accordance with service quality
standards, and can be used without disrupting company
operations. In this stage, the author designs the IT
Support workflow tailored to the applicable ICT Request
SOP (Standard Operating Procedure) and user needs.
5) Obtain/Build
The Obtain/Build activity ensures that all service
components are developed in accordance with the
specified requirements. Application development uses
the Extreme Programming methodology, with the
following phases:
1. Planning
This phase is conducted to identify user
requirements through observation and interviews,
resulting in a list of requirements for the mobile
based ICT Request application.
2. Design
In this phase, the application workflow is designed
based on user requirements through the creation of a
Usecase Diagram and a System Workflow to
illustrate the processes and functionality of the ICT
Request application.
3. Coding
The Coding phase is carried out using the
Flutter framework with the Dart programming
language to implement the application design.
4. Testing
Application testing is performed using
Blackbox Testing to test system functionality, as
well as User Acceptance Testing (UAT) with ICT
Division staff and users to ensure the application
meets requirements.
6) Delivery and Support
The Delivery and Support activities aim to ensure
that the ICT Request service can be used and managed
effectively in accordance with stakeholder expectations.
In this phase, mechanisms for service usage by users, as
well as support and management of the service by the
ICT Division, are designed from request receipt through
to resolution.

IV.RESULT AND DISCUSSION
A. ITIL SVC (Service Value Chain) Based IT Support
Model

OPPORTUNITIES & DEMANDS
«a - /
V= £1)= A l
U all
Demand for IT services Manual process Demand for integrated Opportunities to improve
(hardware, software, causing delays, recording services across mobile, efficiency, transparency,
network, documents, errors, and difficult real-time, and and user satisfaction
management, email, etc ) monitoring easy to access through ICT Request

application

6. IMPROVE

+ Service performance

evaluat

Data & report analysis

Continuous mprovement
ent

IT SUPPORT
:: ICT REQUEST
(Mobile Application)

5. DELIVERY

3. DESIGN &
S el TRANSITION

] ia;
dl
: a@mn
More effective & Data & process easily Higher service standards High user satisfaction
integrated monitored in and aligned with (UAT score 91.4% -
ICT request process real-time best practice (ITIL V4) Very Good)

Figure 1. IT Support Model Based on ITIL SVC

This study designed an ITIL V4 based IT Support model
based on the Service Value Chain (SVC). This model is
designed to integrate ICT Request service processes to make
them more structured, documented, and controlled.

The proposed IT Support model encompasses the six core
activities in ITIL V4: Plan, Engage, Design & Transition,
Obtain/Build, Deliver & Support, and Improve. Each of these
activities is mapped to business processes, user roles, and
features within the developed ICT Request system.

Thus, the application is built not only as an operational tool
but as an implementation of the ITIL V4 based IT Support
model.

a) Plan

The Plan activities in this IT Support model focus on
formulating service strategies, managing processes, and
determining an IT Support service structure that aligns with
the company’s operational needs.
1) Purpose And Types of Services

Based on observations and direct discussions with ICT
division staff, several issues were identified in the ICT
Request process, including:

1. The submission process is still done manually

2. Lack of a centralized tracking system

3. Difficulty in monitoring request status
Therefore, a mobile-based IT Support service is needed to
manage this process in a structured manner.
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Additionally, the developed IT Support service includes
several service categories to facilitate the grouping of service
requests, namely:

a. Procurement
Services related to requests for the
procurement of IT devices or other supporting
needs, such as computers, laptops, printers, and
other work equipment.
b. Helpdesk
A service covering the resolution of general
issues related to the use of IT devices both
hardware and software and network disruptions.
c. Email Setup
A service used to request the creation of new
email accounts for new employees.
d. Documents
A service related to document requests within the
DCRM (Document Control Record Management) division.

This categorization of service types is also used to
streamline monitoring and reporting processes within IT
Support.

2) SOP (Standard Operating Procedure) of ICT
Request

ICT Request SOP
ICT Division

Processes the Request
and Fills Out the ICT
Request Form

Figure 2. ICT Request SOP

The ICT Request SOP shown in Figure 2 illustrates the
workflow from submission to completion of requests, which
were previously handled manually using paper-based
systems. This process involves several parties, namely
Employees, the ICT Supervisor, Approvers (Area Manager,
Acting Area Manager, Superintendent), and the ICT
Technician. Subsequently, this ICT Request SOP was
implemented into a newly developed mobile-based IT
Support service, enabling the request management process to
be conducted in a more structured, documented, and easily
monitored manner.

3) SLA (Service Level Agreement)

A Service Level Agreement (SLA) is used as a guideline
for managing IT support services. SLA are generally used to
set response time and resolution time targets for each service
request.

However, based on observations and discussions with the
company’s ICT division staff, no SLA based on response time
or resolution time are currently in place. This is because the
process of handling requests is dynamic and adapts to
operational conditions as well as the level of complexity of
the issues faced. Additionally, the limited number of human
resources within the ICT division staff consisting of only
three people is one of the main factors making it difficult to
consistently apply standard response and resolution times.

Alternatively, the developed system implements a priority
grouping mechanism to determine the urgency level of each
service request. These priorities serve as the basis for
determining the order in which requests are handled by the
ICT division staff. The priority categories used in the system
are as follows:

1. Urgent

Requests with a high level of urgency that directly impact
the user’s or company’s core operations and must therefore
be addressed immediately.

2. Normal

Requests with a moderate level of urgency that do not
directly halt operations but still require resolution within a
reasonable timeframe.

3. Low

Requests with a low level of urgency that do not
significantly impact operations, so they can be addressed after
requests with higher priority have been resolved.

Additionally, the system provides graphical reporting
features that allow ICT division staff to monitor the number
of incoming and resolved requests over a specific period, such
as monthly.

4) Role

In the developed IT Support service, there are several
user roles tailored to the company’s organizational structure.
Each role has different access rights and responsibilities in the
ICT Request management process. The IT Support system
includes the following roles:

1. Employee

An Employee is a user role that submits IT Support
service requests through the system. Employees can create
requests, view request statuses, and receive notifications
regarding the progress of request handling.

2. Admin (ICT Supervisor)

The Administrator is responsible for managing all requests
submitted to the system. The Administrator performs an
initial verification of the request, determines whether the
request requires approval, and assigns the request to the
Technician responsible for handling it.

3. Technician (ICT Technician)

The Technician is part of the ICT team tasked with
handling requests assigned by the Administrator. Technicians
will resolve issues and update the request status until the
request is completed.

4. Approver (Area

Manager/Superintendent)

Manager/Acting Area
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This role serves as the party that provides approval for
specific requests requiring authorization. Users with this role
have the authority to approve or reject requests in accordance
with applicable policies.

5) Workflow Status

The workflow status in the IT Support system is used to
indicate the stages or status of each service request from
creation to completion. In the developed system, the
workflow is divided into two types of status: request status
and approval status. This distinction aims to differentiate
between the progress of the request’s processing and the
required approval process.

a. Request Status

The request status is used to indicate the progress of a
request being handled by the ICT division team. There are
several request statuses in the IT Support system:

1. On Progress

The status when a request is being handled by a Technician.
2. Done

The status when a request has been fully resolved.

b. Approval Status

The approval status is used to indicate the approval
process for requests requiring authorization. There are several
approval statuses in the IT Support system:

1. Approved

The status when a request has been approved.
2. Rejected

The status when a request has been rejected.

b) Engage

The Engage phase begins with users interacting with IT
Support by submitting a request through the mobile app.
Users can access the Request feature, fill out the form as
needed, and then submit the request through the system. With
this app, communication between employees and the ICT
division is no longer handled manually but is instead
centralized and properly documented. The system also
provides automatic notifications regarding changes in request
status, such as during the handling process until completion.
Additionally, users can monitor the progress of requests in
real time via the request details feature, while Admins can
verify requests, determine approval requirements, and assign
technicians through the same system.

¢) Design & Transition

The Design & Transition phase involves designing IT
support services based on previously identified needs. This
phase focuses on designing service workflows, service
mechanisms, and service structures to ensure they are well
organized, properly documented, and ready for operation.
Additionally, a transition of services from manual processes
to a digital-based system is carried out to improve the
effectiveness, efficiency, and transparency of ICT Request
management. Previously, the request process still relied on
paper-based systems, leading to challenges such as
decentralized data recording, difficulties in monitoring

request status, and the risk of data loss. Therefore, an
integrated IT Support service was designed to support more
optimal request management.
1) Service Workflow

The IT Support service workflow was designed to
provide a comprehensive overview of the service business
process, from the submission of a request to its resolution by
a technician. This workflow was developed by transforming
the previously manual Standard Operating Procedures (SOP)

into a more structured service process.
Employee Submits _\Admln Receives the -
a Request Request

the Request

No

:

Approve?

Technician Assign to a
Processes the Technician
Request

No

Figure 3. IT Support Workflow

As shown in Figure 3, the IT Support service workflow
begins with an employee submitting a request, which is then
verified by the Admin. Next, the Admin determines whether
the request requires approval. If so, the request is forwarded
to an approver, such as an Area Manager, Acting Area
Manager, or Superintendent for approval. Approved requests
are assigned to a technician, while rejected requests are
closed. For requests that do not require approval, the Admin
can directly assign a technician. Once the issue is resolved,
the request status is updated to “done” to indicate the
completion of the IT Support service process.

2) Service Mechanisms

The IT Support service mechanism is designed to
manage the request handling process in an effective and
controlled manner. The mechanisms implemented include
prioritizing requests based on urgency (urgent, normal, and
low), an approval process for specific requests, technician
assignment by the administrator, monitoring of request status,
and notifications of status changes to users. This mechanism
aims to ensure that the service operates in a structured,
transparent, and easily manageable manner.

3) Service Structures

The IT Support service structure at this stage outlines the
involvement of each role in the designed service workflow.
Each role has different responsibilities depending on the stage
of the service process, from the submission of a request
through to resolution.
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Table 3. IT Support Service Structure

No | Role Role In The Service

1 Employee Submits service
requests and
monitors request
status

2 Admin Verifies  requests,

determines approval
requirements, and
assigns  tasks to
technicians

3 Approver  (Area

Manager/Acting Decides whether to
Area approve or reject the
Manager/Superinte | request
ndent)
4 Technician Handles the service
request until
completion and

updates the status

d) Obtain/Build

The Obtain/Build phase involves the development of the IT

Support system based on the previous design. This phase

includes the development of a mobile app, feature

implementation, and system integration to support integrated

IT Support services. The mobile app is developed with a

backend server connection via API so that the process of

submitting, managing, and resolving requests can be carried
out effectively. The system development process uses the

Extreme Programming (XP) methodology, which consists of

the Plan, Design, Coding, and Testing phases.

1) Plan

The planning phase in the XP method is conducted to identify

system requirements based on the results of the IT Support

service analysis. System requirements are divided into core
features and supporting features as the basis for application
design and development.

a. Core Features

Core features are the core functions that support the IT

Support service process, including:

1. Login, to verify users accessing the system.

2. Submit Request, to submit a service request by filling in
the service type and problem description.

3. Set Approval, to determine whether the request requires
approval and to designate the person who will approve
the request.

4. Approval Process, to handle request approvals by
authorized parties.

5. Technician Assignment, to distribute handling tasks to
technicians.

6. Status History, to monitor the progress of requests and
approval status.

7. Notifications, to inform users of changes in
request status.

b. Supporting Features
Supporting features are used to enhance system
operations for greater effectiveness, including:
1. User data management by Admins and
Technicians.
2. Inventory data management, such as UTP
LAN cables, PC, and external hard drives.
3. Reports on the number of requests in chart
form to support service monitoring.
2) Design
The design phase involves designing an IT support system
based on the requirements identified during the planning
phase. During this phase, Unified Modeling Language
(UML) modeling, such as Usecase Diagram to describe
system functionality, and System Workflow to illustrate the
flow of IT support processes implemented within the system,
are utilized. Additionally, a system architecture is designed to
illustrate the relationships between mobile applications,
servers, and databases.
a. Usecase Diagram
A use case diagram is used to illustrate the interactions
between actors and the IT Support system, along with their
access rights.

As shown in Figure 4, the actors involved include
Employees, Admins, Approvers, and Technicians.
Employees can submit service requests, view their history,
and receive notifications. Admins are responsible for
managing requests, determining approval requirements, and
assigning technicians. Approvers have the authority to
approve specific requests, while Technicians are responsible
for handling and resolving assigned requests.

ICT Request App

Creating \
Requests

Approver (Area
Mafager/Act. Area
Mangger/Superintendent)

Request
Histol
Managing
Viewing
— Notifications,
\

Admin \ N / ‘echnicians
Managing
Users

Managing
Assets
lanaging IC
Information

filewing
Graphical
Report:

Figure 4. IT Support System Use Case Diagram
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b. System Workflow

The system workflow is used to illustrate the entire IT
Support service process, from the submission of a request by
a user to its resolution by a technician. This workflow shows
the interactions between Employees, Admins, Approvers, and
Technicians in supporting the management of IT Support
services.

ICT Request App

Employee Admin Approver

Select an

Login Approver

l

Making a
Request

Approve?

Request
Processed

Assignto a
Technician

Figure 5. IT Support System Workflow
Figure 5 shows the process, which begins with an employee
creating a request. The Admin then verifies the request and
determines whether approval is required. If necessary, the
Approver makes a decision to approve or reject the request.
Next, the Admin assigns the request to a Technician to handle
it until the status changes to “done”.
c. System Architecture
The IT Support System was developed using a client-server
architecture, in which the mobile application serves as the
client used by users, while the backend server manages data
and business processes.

a0 OO B =

Internet Server Database

ICT Request
App

Figure 6. IT Support System Architecture

Figure 6 shows that users, such as Employees, Admins,
Technicians, and Approvers (Area Managers or Acting Area
Managers, and Superintendents) access the mobile-based
application, which functions as the client used to submit and
manage service requests. The application connects to the
backend server via the internet.

The backend server processes all requests from the
application, including data management, approval processes,
technician assignments, and the sending of notifications.

All system data is stored in a database integrated with the
server, enabling centralized and structured data storage.

3) Coding

The coding phase is the stage where the design is brought to
life or implemented. To do this, several technologies are
required, namely:

a) Flutter as a framework for mobile app development

b) PHP with the Codelgniter 4 framework as the
backend server
¢) MySQL as the database for storing data
d) REST API as the interface or communication
channel between the mobile app and the
backend server
1. Feature Implementation
a) Submit request
The request submission feature has been implemented to
enable users to submit service requests. Users can fill in the
request details as needed before submitting them to the
system. The request submission feature is shown in Figure 7.

< ICT REQUEST FORM

Date
() 14 April 2026
e

© 132

[ Jenis Request
[ Kode Barang

Description Of Request

Figure 7. Request Submission Page

b) Set Approval

The Set Approval feature has been implemented to determine
whether a request requires approval and to designate the
person who will approve the request. This feature is shown
in Figure 8.

Figure 8. Set Approval Feature
c) Approval Process
The approval process feature has been implemented to
display request details and present the approval interface,
which includes two options: Approve and Reject. This feature
is shown in Figure 9.
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< Approval Page

Request Detail
Requester

Diviion Melntenance
Date Request 20760504
Time Request 113500
DomandType - penaadaan
Descripton - PC kartor

Priorlty Request - Normal

© Set Priority

Status Date Approve

APPROVED 20260504

Figure 9. Approval Feature

d) Technician Assignment

The Technician Assignment feature has been implemented to
assign tasks to technicians and manage assignments by
modifying assignment data. This feature is shown in Figure
10.

Assignment Page

Y Add Assignment

Technician Date Avsign Action

wards 20260515 g

Figure 10. Assignment Feature

e) Status History
The Status History feature has been implemented to display
data on requests previously submitted by users. In addition,
this feature includes a function to display request details,
providing comprehensive information, approval status, and
request status so that users can monitor them in real time. This
feature is shown in Figure 11.

« ICT REQUEST HISTORY

Detall ICT Request

A

20260504

Description : PC kantor

Solution

ICT Request 2026-02-02
Request Status
1CT Request 2026-02-02 Aot Sk

= —_— Appraval Date

B B @D

Figure 11. Status History Feature

f) Notifications
The Notification feature has been implemented to inform

users of relevant information. This feature is shown in Figure
12.

Notification Notification

Request Baru

g) fo

Request Baru
- buat ICT Request 11 hari I

Figure 12. Notification Feature

2. System Integration
The IT Support system was developed using a client-server
architecture, in which the mobile app communicates with the
backend server via an API through a request response
mechanism: the app sends a request to the API, the backend
processes the data, and returns a response in JSON format to
be displayed in the app.
Every request made by a user is sent to the server for
processing; the results are then stored in the database and sent
back to the app to be displayed to the user. Thus, all data is
stored centrally and can be accessed in real time by every user
according to their access rights.
4) Testing
Testing is a phase designed to verify that the developed
application functions in accordance with the requirements
and design established in the previous phase. Testing is
conducted using two methods, which are Blackbox Testing
and UAT (User Acceptance Testing).
1. Blackbox Testing
Blackbox testing is a testing method that focuses on testing
the functionality of a system or application. Testing is
performed on all system features, including both core and
supporting features.

Table 4. ICT Request Application Blackbox Testing

Expected
Test Input Result
es npu Result esu
Correct .
. Redirected to
Login username
the employee | Pass
Successful | and
dashboard
password
Incorrect | Login failed
Login username | and an error
. . | Pass
Failed and message 1S
password | displayed
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Fill in icon
Create a | complete | Request sent Pass button
request request and saved on the
data homepage
Incomplet | Displays an View user | Click the | User  data | Pass
Form .
oy e request | error Pass data User displayed
validation
data message Managem
Click the e-nt
. “Request button
View History” Request Add user New user | Data saved Pass
request history Pass
hist button on AbDeArs data
isto -
Yy the PP Edit user User data | Data updated | Pass
homepage changes
View Select ICT Request Delete user | Select User  data | Pass
Request data details Pass user deleted
Details displayed View Click the | Inventory Pass
vy | [T s | |
Assignment | Click the g g pay
. page for a e-nt
page for a | Assignme . Pass
: specific button
specific n-t button - -
request request Add item New item | Data saved Pass
1 appears data
Set Select Edit item Item data | Data updated | Pass
1 approval Approval changes
app r9va bp ) requirements | Pass . g
requirement | requireme saved Delete item | Select Item data | Pass
s n-ts item deleted
. Select . i
Assign to a © ec. . : Assignment Dlspla.y Data request | Pass
L technician Pass reporting - graph
technician successful )
and date chart displayed
Edit Edit Assignment Filter by | Select Data Pass
. assignmen | successfully | Pass year and | year and | matching the
Assignment
t data updated request type | request filter
View  the | Click the | The  Print type displayed
request data | Print Data  page | Pass View Data Pass
print page button appears Requests displayed
. th .. -
Print dCthl " PDFfile | ieq“‘““f
nloa
Request ) owno downloaded Pprova -
icon View  the | Click the | The request | Pass
Click the approval “Lihat approval
' Infg Information page. for a | Request page appears
View ICT | ICT specific button
. . data Pass
information | button on | . request
displayed -
the Click the | Approval Pass
Approve «
homepage Approve | status set to
- Request
Viewin Select Information ” button Approved
£ . informatio | details Pass . Click the | Approval Pass
Info Details . Reject .
n displayed R " “Reject” status set to
Create Informati- | Information Pass eques button “Rejected”
information | on data saved
Delete Click the 2. User Acceptance Testing (UAT)
information delete Data deleted | Pass User Acceptance Testing (UAT) is a testing method used to
icon measure the level of user acceptance of the developed system.
View Click the | Notification Pass The testing was conducted by users involved in IT Support
notification | the  bell | displayed services, namely Employees, Administrators, Technicians,
Area Managers, Acting Area Managers, and Superintendents.
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The evaluation is conducted using a Google Form
questionnaire consisting of 10 questions on a Likert scale,
including Strongly Disagree (SD), Disagree (D), Neutral (N),
Agree (A), and Strongly Agree (SA).

Table 5. Recapitulation of UAT (User Acceptance
Testing) Respondent Responses

Rating Scale

SD (D [N |A |SA

Code | Question

Is the
system easy
to
understand
when  you
first use it?

Is the app
interf:
Q E;:rr_ace 0 [0 o |15]25

friendly?

Can you use
the system
without any
difficulty?
Does  the
system

meet your
needs?

Are the
features in
Q5 the system | 0 0 |0 |19 |21
easy to
understand?
Q6 Does  the
system help
streamline
the IT| O 0 |0 |12 |28
support

process in

Q3

Q4

your work?
Q7 Does  the
system run
smoothly 0 0 |0 |24 |16
when in
use?

Q8 Does  the
app
interface 0 0 |1 16 | 23
look
appealing?
Q9 Do you feel
comfortable
using this
app?

Q10 | Are you
satisfied

with  this
system
overall?

After obtaining the respondents’ answers shown in Table

8, the total respondent value and the index for each question
were calculated. The calculations were performed using the
following formula:

Total Respondent Value = (TRgy4 X 5) + (TR, X

4) + (TRy X 3) + (TRp X 2) + (TRps X 1)

Notes: TR = Total Respondents

Total Respondent Value

Index(%) = N X 100%
Max

Notes: TNy gy Maximum total value of

respondents

Table 6. Results of User Acceptance Testing (UAT) Using
a Likert Scale

Total Min Max
Code Score Score | Score Index (%)
Ql 186 40 200 93.0%
Q2 185 40 200 92.5%
Q3 182 40 200 91.0%
Q4 181 40 200 90.5%
Q5 181 40 200 90.5%
Q6 188 40 200 94.0%
Q7 176 40 200 88.0%
Q8 182 40 200 91.0%
Q9 183 40 200 91.5%
Q10 183 40 200 91.5%
Average index 91.4%

Based on the results of the User Acceptance Testing (UAT)
conducted on 40 respondents, an average index score of
91.4% was obtained. According to the Likert scale, this score
falls into the “Strongly Agree” category, as it falls within the
80%—100% range. These results indicate that the developed
mobile based IT Support application is very well received by
users and is considered capable of assisting in the
management of ICT Request services.

e) Deliver & Support

In the Deliver & Support phase, the designed IT Support
services are implemented through a mobile-based ICT
Request application as the service platform. This phase
focuses on the execution and management of services to
ensure that the request handling process runs effectively, in a
structured manner, and sustainably.

The service involves Employees, Admins, Technicians, Area
Managers/Act. Area Managers, and Superintendents, who
interact with one another according to their respective roles.
Employees submit requests through the app, which are then
processed by Admins, forwarded for approval if necessary,
and subsequently handled by Technicians until completion.
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The service implementation supports several key
activities, including service request management, real-
time monitoring and tracking of status, automatic
notifications of status changes, management of
supporting data, and service reporting in graphical form
for performance evaluation. All service data is stored in
an integrated database, making it easier to search for
historical data and minimizing the risk of data loss.

The implementation of the mobile-based ICT Request
application has transformed the previously manual IT
support process into one that is more effective, efficient,
transparent, and easily monitored, thereby enhancing the
quality of ICT services within the company.

P Improve

During the Improve phase, an evaluation was conducted
of the IT Support services based on the ICT Request
application to identify shortcomings and opportunities
for service improvement. The evaluation results showed
that the system has helped address issues related to
manual submission processes, decentralized data
recording, and previously ineffective service status
monitoring.

Future developments may include the implementation of
time-based  Service Level Agreement (SLA),
enhancements to automatic notification features, and the
development of a more comprehensive service
monitoring dashboard. With the Improve phase in place,
the IT Support service is expected to continue evolving
so that it can consistently provide more effective,
efficient, and high quality service.

B. Discussion

This study successfully developed a mobile-based IT
support service by adopting the ITIL V4 Service Value Chain
(SVC) framework and the Extreme Programming (XP)
methodology. The developed system serves as a tool to
support the ICT request process, ensuring that services
operate in a more structured, documented, and easily
monitored manner.

The results of this study align with the research by [2] and
[3], which states that mobile applications can improve the
efficiency, flexibility, and transparency of services through
an integrated system. Additionally, the application of ITIL in
this study also supports the research by [7] and [8], which
demonstrates that the ITIL framework can enhance the
quality and effectiveness of information technology services.

The distinction of this study compared to previous research
lies in the implementation of mobile based IT Support
services within an oil and gas company environment,
featuring the integration of request submission, approval,
technician assignment, status monitoring, and service
notifications into a single centralized system.

From a system development perspective, the use of the XP
method in this study aligns with the research by [19] and [10],
which states that XP is effective for mobile application

development because it supports flexibility and iterative
adaptation to user needs.

The results of Blackbox Testing showed that all system
features functioned as intended, while the results of User
Acceptance Testing (UAT) obtained an average index score
of 91.4% in the “Strongly Agree” category. These results
indicate that the developed system is well accepted and
capable of helping to improve the effectiveness of ICT
Request services within the company.

V. CONCLUSIONS

Based on the results of the research conducted, this study
successfully designed an IT Support service model based on
the ITIL V4 Service Value Chain (SVC) and implemented it
into a mobile-based ICT Request application at PT. Energi
Mega Persada (EMP) Bentu Limited—Korinci Baru Limited.
The designed service model encompasses the activities of
Plan, Engage, Design & Transition, Obtain/Build, Deliver &
Support, and Improve, which are used to support the ICT
Request service process so that it is more structured,
documented, and easily monitored.

The application was developed using the Extreme
Programming (XP) methodology, which consists of planning,
design, coding, and testing phases. The application was built
using Flutter as the mobile framework, Codelgniter 4 as the
backend server, MySQL as the database, and REST API as
the communication medium between the application and the
server. The developed system supports the processes of
request submission, approval, technician assignment, status
monitoring, notifications, management of supporting data,
and service reporting in graphical form.

The results of Blackbox Testing indicate that all system

features, both primary and supporting features, function as
intended for each user role: Employee, Admin, Technician,
and Approver.
Additionally, based on the results of the User Acceptance
Testing (UAT) conducted on 40 respondents, an average
index score of 91.4% was obtained, which falls into the
“Strongly Agree” category. These results indicate that the
mobile-based ICT Request application was very well
received by users and is considered capable of helping the IT
Support service process become more effective, efficient,
integrated, and easier to monitor compared to the previous
manual process.
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