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Advances in information technology are driving companies to
implement digital systems to improve operational efficiency,
particularly in stock and inventory management. PT Interior
Indonesia still uses manual stock recording methods,
involving manual ledger entries and data input into Excel,
which results in data inaccuracies, delays in information, and
difficulties in monitoring stock availability. This research aims
to design and develop an Android-based mobile application
capable of supporting structured, accurate, and efficient stock
and inventory management. By developing a mobile
application that is directly integrated with on-site warehouse
operations, it enables real-time stock updates by multiple
stakeholders (Sales, Admin, Data Entry) simultaneously. The
research method employed was a qualitative approach
involving observation, interviews, and literature review,
utilising the Rapid Application Development (RAD) software
development model. The application was developed using the
Flutter framework with Firebase Cloud Firestore as the
backend database. The research results indicate that the
developed application is capable of improving the accuracy of
stock recording, accelerating the stock management process,
and facilitating real-time monitoring of product availability.
Consequently, this application is expected to support the
smooth running of operations and decision-making at PT
Interior Indonesia.

*Corresponding Author:

1. Introduction
The rapid advancement of information technology has had a significant impact on various business sectors,
including companies operating in the interior design services sector. The use of technology in operational
activities has become essential as it enhances the accuracy and efficiency of work. One crucial aspect
requiring technological support is stock and inventory management [1] , as it is directly linked to the
availability of materials needed to support project implementation[2] . Inventory management is the process
of planning, controlling, and monitoring all aspects related to a company’s inventory, ranging from the
procurement of raw materials, through storage, to the distribution of finished products [3] . In this regard,
inventory management aims to organise raw material stocks systematically and accurately so that they can be
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utilised effectively and efficiently [4] . PT Interior Indonesia, as a company specialising in interior design
services, handles a wide range of materials, equipment, and project-related items in significant quantities.
However, inventory recording—which is still carried out manually using ledgers or simple applications—
often leads to data inaccuracies, duplicate entries, and the loss of information regarding specific items. When
multiple projects are running simultaneously, the need for fast and accurate stock data becomes increasingly
crucial. Manual recording processes result in time-consuming stock checks and hinder decision-making,
particularly when materials must be prepared immediately for on-site requirements.

Similar issues are also frequently encountered in warehouse and inventory management across various
organisations. Previously, Warehouse Management Systems (WMS) were developed to manage warehouse
operations using network and database technology [5],[6]. However, the implementation of WMS in previous
studies has largely centred on stationary desktop or web-based platforms. This limitation creates a gap
whereby warehouse and project staff with high mobility in the field struggle to update stock data in real time,
leading to delays in information sharing between departments. To address this gap, this research makes a
significant contribution by proposing to transform the WMS into an Android-based application platform
integrated with a cloud database [7] . This approach not only overcomes the limitations of stationary access
but also ensures real-time inventory data synchronisation for users with various roles (Sales, Admin, Data
Entry) within the interior design project environment.

Furthermore, warehousing issues often arise because warehouse management is still manual or semi-manual
and lacks integration, which ultimately results in sub-optimal warehouse performance and can disrupt
production and distribution processes [8] . These conditions highlight the need for a system capable of
unifying all stock management processes in a structured and integrated manner. Research [9]shows that the
implementation of a web-based inventory system using the Rapid Application Development (RAD) method
can improve the efficiency and accuracy of stock management. Another study by [10] developed an Android-
based inventory application that has been shown to improve the efficiency and accuracy of stock recording.
Furthermore, research [11] confirms that an integrated inventory system can improve recording accuracy
and operational efficiency. Nevertheless, most of these studies still focus on web-based systems that restrict
user mobility within warehouse areas, or have not yet fully utilised cloud synchronisation for real-time multi-
stakeholder collaboration. To address this gap, this research offers a dual contribution [12]. In practical terms,
the integration of mobile applications and cloud databases eliminates information delays between physical
activities on-site and digital recording, enabling project and warehouse staff to update data instantly from
any location, which is not possible with stationary web-based systems. Academically, this research
contributes by providing empirical evidence and a framework for the implementation of mobile-cloud
architecture within the context of multi-role inventory management (Role-Based Access Control), confirming
that real-time data updates significantly reduce cross-departmental data discrepancies compared to the
periodic synchronisation methods used in previous studies.

Based on the aforementioned issues and previous research, this study proposes the development of an
Android-based mobile application to support stock and inventory management at PT Interior Indonesia.
Although mobile inventory applications and cloud databases have been widely implemented in general, the
novelty of this research lies not merely in the use of the technology, but in the formulation of a collaborative
system architecture specifically designed to address information fragmentation in interior project operations.
Unlike conventional inventory systems that operate in a stationary manner, the novelty of this system lies in
the implementation of a Role-Based Access Control (RBAC) mechanism integrated with real-time cloud
synchronisation, which enables asynchronous collaboration between field staff (Sales), administration (Data
Entry), and warehouse (Admin) personnel without the risk of data conflicts. This approach specifically
bridges the gap between dynamic material requirements at interior project sites and static record-keeping at
the central warehouse—an issue that has not been optimally addressed by previous research [13] .
Consequently, the proposed solution does not merely digitise record-keeping, but eliminates cross-
departmental information latency to support far more accurate and responsive inventory decision-making.

2. Research Method
This study employs a qualitative method with an information systems development approach. The qualitative
method was chosen as it provides an in-depth understanding of the actual conditions, workflows, and issues
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arising in the management of stock and inventory at PT Interior Indonesia. Data collection was carried out
through direct observation of warehouse activities, interviews with those involved in inventory management,
and a literature review on inventory management systems[14] . Interviews were conducted with warehouse
administrators, data entry staff, and the sales department to identify system requirements, operational
constraints, and features required by users. Data from observations and interviews were analysed using data
reduction techniques, system requirement categorisation, and user requirement validation to produce system
specifications aligned with the company’s operational conditions. Application development was carried out
using the Rapid Application Development (RAD) method, which emphasises an iterative process and active
user involvement throughout system development [15] . At each prototype iteration, users were allowed to
evaluate the application’s interface, workflow, and functions. User feedback was then used as the basis for
improvements in subsequent development stages, ensuring the resulting application better meets
operational needs in the field.

2.1 Data Collection Methods

Data collection in this study was carried out through observation, interviews, and a literature review.
Observation involved directly observing the operational processes of stock and inventory management at PT
Interior Indonesia, including the flow of materials in and out and the stock recording methods used.
Interviews were conducted with parties involved in stock management, such as warehouse staff, project
managers, and the administration department, to obtain more in-depth information on the constraints of the
current system and the requirements for the desired application. In addition, a literature review was
conducted by examining various relevant references, including books, scientific journals, and previous
research, to strengthen the theoretical foundation and support the design of a system that meets user
requirements.

2.2 Application Development Model

The application development in this study utilised the Rapid Application Development (RAD) model. The
Rapid Application Development (RAD) model is an approach to application development that emphasises
short, iterative development cycles [16] . In practice, users are actively involved at every stage of system
development, from requirements identification and prototype evaluation to application feature testing. In the
initial stage, prototypes of the interface and system workflow were developed based on the results of
observations and interviews with warehouse administrators, data entry staff, and sales staff. These
prototypes were then evaluated by users to obtain feedback regarding ease of use, feature requirements, and
the suitability of the operational workflow. The feedback received was used as the basis for improvements in
subsequent iterations, such as simplifying menu navigation, adding a stock search feature, and optimising the
inventory report display. Through this iterative process, system development could be carried out in a
manner that was more responsive to user needs, ensuring the resulting application was better suited to the
operational conditions at PT Interior Indonesia. This model was chosen because it enables the development
process to be carried out rapidly whilst actively involving users through repeated feedback.

Generally, the stages of application research and development follow the sequence below:

a. planning system requirements based on the results of observations and interviews,
b. designing and creating an application prototype,
c. building the application in stages, and
d. testing and implementing the system.

These stages are carried out iteratively so that any changes in requirements can be immediately
accommodated in the next prototype version.

2.3 System Design and Mechanisms

The system design utilises the Unified Modelling Language (UML) to describe the functional requirements,
system structure, and application workflow. The application was developed using the Flutter framework [17]
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for the user interface and Firebase Cloud Firestore as the backend database, which supports real-time data
synchronisation. The system mechanism is designed to support the secure and efficient management of stock
and inventory. Technically, the authentication process is designed in several stages: when a user enters a
password, the system does not store or transmit the original password but instead transforms it using the
BCrypt hashing algorithm. The generated hash is then matched against the hash stored in the Firebase
database. If there is a match, the system generates a session token to grant access. Following successful
authentication, the system applies Role-Based Access Control (RBAC) to restrict navigation and data
operations in accordance with the user’s role (Sales, Data Entry Staff, Warehouse Admin). To validate the
rigour of these access controls, specific Access Control Testing was carried out. These tests were carried out
by simulating access rights violation scenarios (for example, a Sales account attempting to access an endpoint
or stock-in management feature that is the sole right of a Warehouse Admin) [18] . The test results showed
that the system successfully denied such unauthorised access, both through the hiding of UI elements on the
frontend (Flutter) and the rejection of requests via backend security rules (Firebase Security Rules).
Furthermore, the system also implements filtering and sorting algorithms to facilitate data retrieval. The
implementation of this multi-layered mechanism aims to enhance data security, ease of use, and the efficiency
of inventory information management.

2.4 System Testing

System testing was carried out using two complementary approaches. Firstly, functional testing utilised the
Black Box Testing method to ensure that all application functions (such as authentication, stock management,
and reporting) operated in accordance with the requirements specification, without regard to the
programme’s internal structure. Secondly, User Acceptance Testing (UAT) was conducted to evaluate
usability and user acceptance [19] . To assess user acceptance of the developed application, User Acceptance
Testing (UAT) was conducted with 10 respondents, comprising 2 warehouse administrators, 4 sales staff, and
4 data entry staff. The evaluation was carried out using a 1–5 Likert scale questionnaire covering the aspects
of ease of use, ease of navigation, speed of information access, data accuracy, work efficiency, and user
satisfaction.

3. Result and Discussions
The Unified Modelling Language (UML) is a language visualised in the form of diagrams, used to provide an
overview and specifications for the construction and documentation of object-oriented system development
[20]. In this study, UML is used to model the system through several key diagrams, including:

Figure 1. Sales Use Case
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In Figure 1, the sales staff must first log in to the Marketing system. Once logged in, they can choose to
manage order information or view financial reports for goods. From each of these menus, they can print
documents (order details/reports) and end their session by logging out.

Figure 2. Staff Data Entry Use Case

Figure 2 shows Data Entry staff in the Logistics module logging in to manage four types of data: Products,
Hardware Items, Buyers, and Suppliers. Specifically, in the product management menu, staff can print product
details. Once they have completed all these management tasks, staff can log out of each menu.

The use of class diagrams in information system design is expected to produce a clear, structured, and easily
understandable system model [21].The following class diagram illustrates the inventory system that has been
developed:

Figure 3. Class Diagram
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Figure 3. A system architecture based on CRUD (Create, Read, Update, Delete) and data reporting. The
system is capable of handling user management, sales cycle management (Buyers and Orders), supply
management (Vendors and Stock Receipts), dispatch management (Stock Dispatches), stocktaking (Products
and Tools), and the compilation of data into documents (Reports).

An activity diagram presents system activities as a series of actions, showing the start of each action, the
possible decision flows, and the end of the action [22] . The following is an activity diagram illustrating the
operational processes of the inventory system:

Figure 4. Dashboard and Stock Diagram

Figure 4 above illustrates the user flow from opening the app and logging in to viewing various information
on the dashboard—such as total inventory, orders, customers, vendors, recent orders, and stock levels. The
process begins with the user opening the stock page, viewing the stock list, and then searching or filtering
stock data by keyword, after which the system displays the search results.

3.2 Application Implementation Results

The application interface is designed on a role-based basis to enhance the system’s effectiveness and ease of
use. The application is divided into three main roles: sales, data entry staff, and warehouse admin. This
division of roles ensures that each user has access tailored to their operational needs, enabling inventory
management processes to be carried out in a more structured and efficient manner. The application is divided
into three main roles, namely:

Figure 5. Sales Application Interface
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Under the previous manual system, sales staff had to contact the warehouse administrator by telephone or
text message and wait for confirmation of stock availability, which often took up to several tens of minutes.
Through the implementation of the interface shown in Figure 5, the efficiency of inventory management has
been improved by providing direct access to real-time stock availability information (for tools and products).
With integrated search and filtering features, sales staff can now independently verify the availability of
materials for project requirements in a matter of seconds, thereby significantly speeding up responses to
clients and reducing communication bottlenecks between departments.

Figure 6. Staff Data Entry Application Interface

The previous manual process of updating master data was prone to data duplication and human error
resulting from re-recording in ledger books. The implementation of the interface shown in Figure 6 improves
efficiency and accuracy through the digitisation of master data management (products, vendors, buyers). The
centralised Create, Read, Update, Delete (CRUD) features enable data entry staff to make data changes with a
single input. The presence of a system validation mechanism also eliminates the risk of duplicate entries,
thereby maintaining the integrity of inventory data without the need for time-consuming double-checking
processes.

Figure 7. Staff Data Entry Application Interface

The main challenges previously faced by warehouse administrators were delays in information between the
physical conditions in the warehouse and the data on the administrator’s desk, as well as the process of
generating end-of-month stock reports, which took hours. The implementation shown in Figure 7 has
fundamentally transformed operational efficiency through stock-in/stock-out management features and
auto-generated reports. Every time an incoming or outgoing goods transaction is recorded, the remaining
stock calculation is automatically updated by the system (cloud). This not only enables real-time monitoring
of stock levels without delay, but also transforms the process of generating summary reports—which
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previously took hours—into an instant and accurate process, thereby supporting faster decision-making
regarding goods procurement.

Table 1. Number of Respondents
Respondent Categories Number
Warehouse Administrator 2
Sales Staff 4
Data Entry Staff 4

Total 10
User Acceptance Testing (UAT) involved 10 users, comprising 2 warehouse administrators, 4 sales staff, and
4 data entry staff who use the application directly in their day-to-day operational activities.

Table 2. Questionnaire Indicators
Code Indicators
P1 Ease of use of the application
P2 Ease of understanding the menu
P3 Speed of accessing information
P4 Accuracy of inventory data
P5 Efficiency of work processes
P6 Overall user satisfaction

The UAT evaluation was conducted using six indicators measuring usability, operational efficiency,
information accuracy, and user satisfaction with the system.

Table 3. Results User Acceptance Testing (UAT)

Indicators Average
Score Percentage

Ease of use 4.5 90%
Ease of navigation 4.4 88%
Data access speed 4.3 86%
Accuracy of stock information 4.6 92%
Work efficiency 4.5 90%
User satisfaction 4.4 88%
Overall average 4.45 89%

Based on the UAT results, the application received an average score of 4.45 out of 5, representing an
acceptance rate of 89%. These results show that users gave the application a positive rating, particularly in
terms of the accuracy of stock information (92%) and ease of use (90%). These findings suggest that the
application is capable of supporting the inventory management process more effectively than the manual
recording methods previously used. In addition to enhancing user satisfaction, the implementation of the
system also delivers significant operational benefits. Users stated that the process of recording incoming and
outgoing goods has become faster compared to the manual methods previously used. Real-time access to
stock information enables more effective coordination between the Warehouse Administrator, Data Entry
Staff, and Sales in meeting project material requirements.The findings of this study align with those of [5] and
[6], which demonstrate that the digitalisation of inventory management can improve stock management
efficiency and reduce recording errors. However, this study makes an additional contribution through the
application of real-time cloud-based data synchronisation and Role-Based Access Control (RBAC)
mechanisms, which enable inventory management to be carried out in a more integrated and secure manner
within the operational environment of interior design projects. Based on user feedback, the application
developed not only meets the system’s functional requirements but also delivers practical benefits in terms of
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improving operational efficiency, speeding up access to stock information, and supporting more accurate
data-driven decision-making.

Based on the results of the User Acceptance Testing (UAT), users gave a positive assessment of the
implementation of the Android-based application for inventory management. The majority of respondents
stated that the digitisation of recording processes, real-time data synchronisation, and role-based access
control helped to speed up workflows and simplify inventory management compared to the manual methods
previously used. Consequently, the application is considered to have the potential to improve operational
efficiency based on users’ perceptions and experiences during the system evaluation process.

Table 4. comparison
Activities Before the system After the System

Stock checks 12 minutes 2 minutes
Transaction entry 8 minutes 3 minutes
Report generation 30 minutes 5 minutes
Stock data updates Not real-time Not real-time

4. Conclusions and FutureWorks
Based on the results of the system’s design, implementation, and testing, it can be concluded that the
Android-based inventory application developed has successfully addressed the issue of manual record-
keeping at PT Interior Indonesia. Specifically, the implementation of a mobile-cloud architecture with an
RBAC mechanism has proven to eliminate information delays between field staff and the warehouse, with test
results showing that all system functions operate correctly and have achieved a high level of user acceptance
(UAT). The use of the RAD model has also proven effective in accommodating dynamic user needs through
prototype validation at each iteration. Nevertheless, this study has several limitations. Firstly, real-time data
synchronisation in this system is highly dependent on the availability and stability of the internet connection
in the warehouse area; thus, if the connection is lost, the recording process cannot be carried out. Secondly,
the security testing carried out is still limited to the validation of access control logic (RBAC) and does not yet
include in-depth penetration testing at an enterprise scale. Thirdly, the scope of the research is still limited to
a single company case study, so adaptation for other types of industries may require adjustments to the
business workflow.

Based on these limitations, the recommended directions for further development are: (1) Implementation of
a local database (e.g. SQLite) on mobile devices, integrated with a background synchronisation mechanism to
support offline mode in warehouse areas with no signal coverage; (2) Addition of a module for forecasting
project material requirements using predictive algorithms (such as Simple Moving Average or Machine
Learning) to replace manual estimates; (3) Development of push notifications based on Firebase Cloud
Messaging (FCM) directly integrated with critical stock thresholds to provide automatic alerts to the
Warehouse Administrator; These features can be used to simplify the process of tracking goods in the
warehouse, speed up the recording of stock in and out transactions, and help monitor order status more
accurately and efficiently, as well as (4) More comprehensive stress testing and network security testing prior
to integration with the company’s wider ERP/financial systems.
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