Vol. 6, No. 1, 2025, pp. 1-8
DOLI: https://doi.org/10.29210/8815201

N
’. ® .\ Contents lists available at Journal IICET
®_o
\6’ International Journal of Technology, Innovation and
Humanities
iiCET ISSN: 2746-6434 (Electronic)
RazIgania, Journal homepage: http://journal.iicet.org/index.php/ijtih

Facility booking system: a key to unlocking organizational
efficiency and effectiveness

Afsal Abdullah”, Sharifah Nurulhuda Tuan Mohd Yasin, Rozita Md. Ali
Politeknik Kuala Terengganu, Terengganu, Malaysia

Article Info ABSTRACT

Article history: Effective management of facilities plays a critical role in organizations'
operational efficiency and effectiveness. Using manual systems for facility
booking may result in inefficiencies, inaccuracies, and resource wastage. This
article introduces a Facility Booking System (FBS) developed to improve the
optimal usage of facilities, decrease expenditures, and enhance the overall
performance of organizations. The FBS, which operates through a web-based
platform using visual studio, PHP and Laragon Services, allows users to reserve
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in unlocking organizations' operational efficiency and effectiveness, concluding
with recommendations for entities contemplating the adoption of similar
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Introduction

In today's dynamic business environment, organizations strive for maximum efficiency and effectiveness to
remain competitive. A crucial aspect of this pursuit is optimizing the use of physical resources, including meeting
rooms, conference halls, training spaces, and other facilities. This is where a Facility Booking System (FBS)
emerges as a powerful tool, facilitating the smooth and efficient management of these resources. Therefore,
knowledge related to database management systems is necessary; it offers a variety of techniques to store and
retrieve data to enable the functions developed to meet the study's objective, which is to efficiently manage the
application of UIDM services and facilities (Nordeen, 2022).

A Facility Booking System (FBS) is a software solution designed to automate and simplify the process of
booking, scheduling, and managing organizational facilities. This is because database is a set of linked data that
is carefully stored redundantly to best serve one or more applications to avoid duplication of orders (Dirgantara
et al.). It provides a centralized platform for users to browse available spaces, reserve them for specific events or
activities, and access real-time information about facility availability and usage. Through the internet, end users
can access the database and perform specific processes according to their permission (Chassiakos &
Sakellaropoulos, 2008).
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Method

This article introduces a Facility Booking System (FBS) developed to improve the optimal usage of facilities,
decrease expenditures, and enhance the overall performance of organizations. The FBS, which operates through
a web-based platform using visual studio, PHP and Laragon Services, allows users to reserve facilities, oversee
bookings, and monitor the utilization of facilities. The development of a Facility Booking System (FBS) referring
to Agile Modeling method as a guideline to identify the problem statement, objective and solution to overcome
the problem arise with manual facility booking process. Agile will enhance the whole system development
process by following all the step-in agile modeling (Erickson et al., 2007). Therefore, this modelling will help to
emerged the research for next process.

The system provides an interactive interface developed using Visual Code, ensuring a user-friendly
experience for service applicants and UIDM administration. This program will help create and modify web
projects for the supported programming languages (Johnson, 2019). The primary aim of this innovative system
is to revolutionize the application and confirmation processes, offering a more efficient and systematic approach.
The development of this system uses PHP and Laragon services to ensure that all system specifications are met
and costly. Therefore, the Laragon program is the best choice for establishing a scientific study database; it is
free and convenient (0'g'li & Rajabovich, 2023). PHP proposes a simple way to create dynamic web pages and
enables complete control of the developed web, such as the storage process and access from the database (Nixon,
2021). PHP's economy, scalability, simplicity, and compatibility account for its popularity. An analysis of
popular PHP programming topics is conducted (Mphanza & Mupala, 2019).

0 AGILE

Figure 1 <Agile Model>
(Resource: https:/ /images.app.goo.gl/ RGAPQMeN5xmxsp2V6)

This Data Flow Diagram (DFD) illustrates the architectural design and information flow patterns of a service
booking and management system, demonstrating the systematic movement of data between various user roles,
processes, and data repositories within the organizational framework. The diagram employs standard DFD
notation conventions, utilizing numbered processes, external entities, data flows, and data stores to represent
the complete system architecture (Yourdon & Constantine, 1979). The system architecture is structured around
a centralized login homepage (Process 1.0) that serves as the primary authentication gateway, facilitating role-
based access control for three distinct user categories: Administrator, Head of Department, and Staff members.
This hierarchical access model reflects contemporary principles of information systems security, where
differential access privileges are assigned based on organizational roles and responsibilities (Whitman &
Mattord, 2018).

The data flow architecture demonstrates a comprehensive user lifecycle management system, beginning with
user registration (Process 3.0) and profile management (Process 2.0) functionalities. The bidirectional data flows
between these processes and the User Information data store indicate the system's capability to maintain
persistent user data while enabling dynamic profile updates. This design pattern is consistent with modern
database-driven applications that require real-time data synchronization and integrity maintenance (Elmasri &
Navathe, 2016). The core business logic is implemented through the service booking workflow (Process 4.0),
which interfaces with a support application module (Process 5.0) to provide comprehensive service management
capabilities. The data flow from the booking process to the Booking Information data store demonstrates the
system's transaction processing capabilities, while the subsequent flows to the application checking process
(Process 6.0) indicate an approval workflow mechanism typical of enterprise resource planning systems (Monk
& Wagner, 2013).

The reporting subsystem (Process 7.0) represents a critical component for organizational decision-making,
generating comprehensive reports from booking data and status information. The data flows indicate that this
module can access information from multiple sources, including booking records and application status data,
enabling multi-dimensional analysis and reporting capabilities. This design reflects best practices in management
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information systems, where data aggregation and analysis tools provide strategic insights for organizational
leadership (Laudon & Laudon, 2020).

The diagram reveals a sophisticated approval workflow where the Head of Department maintains oversight
authority over support applications, while administrative personnel can verify application statuses
independently. This multi-level approval process ensures appropriate governance and control mechanisms are
embedded within the system architecture, aligning with organizational compliance requirements and audit trail
maintenance (Romney & Steinbart, 2018).

The external entity relationships demonstrate clear separation of concerns between different organizational
roles, with each user type having specific interaction patterns with the system. The Staff entity primarily engages
with booking and support functions, while the Head of Department focuses on approval and oversight activities,
and the Administrator maintains system-wide management capabilities. This role-based interaction model
supports the principle of least privilege access control, minimizing potential security vulnerabilities while
maintaining operational efficiency.
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Figure 2 < Data Flow Diagram of the system >

This Entity Relationship Diagram (ERD) (Figure 3) represents the conceptual data model for a comprehensive
application management system, illustrating the structural relationships and dependencies between core business
entities within the organizational database architecture. The diagram employs standard ERD notation conventions,
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utilizing entity boxes with attribute listings and relationship connectors to define the logical data structure (Chen,
1976). The central entity in this relational model is the "application" table, which serves as the primary business object
containing critical application processing information including unique identifiers, user associations, temporal data,
purpose specifications, digital signatures, and multi-level status tracking mechanisms. This entity demonstrates
characteristics of a transactional system designed to manage complex approval workflows with comprehensive audit
trail capabilities (Date, 2012). The inclusion of attributes such as app_support_status, app_admin_status, and
app_support_note indicates a sophisticated multi-tier approval process that accommodates different organizational
authorization levels.

The "user" entity represents the system's authentication and authorization foundation, containing comprehensive
user profile information including identification credentials, contact details, departmental affiliations, and security
credentials. The relationship between the user and application entities establishes a one-to-many cardinality,
indicating that individual users can submit multiple applications while each application is associated with a single user
account. This design pattern is consistent with standard user management practices in enterprise information systems
(Silberschatz et al., 2019). The "department" entity provides organizational context and hierarchical structure to the
system, containing departmental identification codes and descriptive information. The relationship between the user
and department entities suggests a mandatory departmental affiliation for all system users, reflecting typical
organizational structures where user permissions and workflow routing may be determined by departmental
membership (Rob & Coronel, 2017).

The system incorporates two specialized sub-entities: "application_service™ and ™application_facility,” both
maintaining foreign key relationships to the primary application entity. The application_service entity manages
service-related requests with temporal scheduling capabilities, including location specifications and time-bounded
service delivery parameters. This entity structure suggests the system accommodates location-dependent services with
specific scheduling requirements, typical of facility management or resource booking systems. The
application_facility entity handles facility-related applications with detailed temporal scheduling attributes, including
start and end time specifications, facility identification, and associated notes. The temporal granularity of this entity
indicates sophisticated scheduling capabilities that can manage time-sensitive facility reservations or equipment
bookings with conflict resolution mechanisms.

The relational architecture demonstrates third normal form compliance, with appropriate primary key definitions
and foreign key constraints that ensure referential integrity across the database structure. The attribute naming
conventions follow standard database design practices, utilizing descriptive prefixes that clearly identify entity
ownership and facilitate query optimization (Ramakrishnan & Gehrke, 2016). The overall schema design reflects
a comprehensive business application management system capable of handling multiple application types, complex
approval workflows, and detailed scheduling requirements while maintaining data integrity and supporting
sophisticated reporting capabilities. The inclusion of timestamp attributes (app_created_at, app_facility_date) enables
temporal analysis and audit trail maintenance, essential components of enterprise-grade application management
systems.
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Figure 3< Entity Relationship Diagram of the system >
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Results and Discussions

User Interface

Three main modules have been developed: Staff Module, Head of Department, and UIDM Admin. Functions
for each module have been identified to ensure that the work procedures implemented are under the work
process manual that has been set but improved in terms of access and efficient access to overcome the issue of
duplicate bookings, loss of facility application forms and access to usage records during audits. Four functions
are developed in this module, including the function of user registration, review and approval of applications
and the display of booking reports referring to Figure 4.
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Figure 4 <Module: UIDM Admin>

Head of Department (HED) have a responsibility to approve or deny applications made by subordinates; this
function allows a head of department to review the application. HED can monitor the activity of subordinates
and their progress.
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Figure 5 <Module: Head of Department>

Authorized users are allowed to apply for a facility provided by the UIDM department. The user needs to
identify the required facility and choose the appropriate date. The user cannot complete the booking process if
the date and service are already booked by other staff. Moreover, applicants can check the approval status of
facility bookings.
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Figure 6 <Module: Staff>
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User Acceptance Test
The UIDM admin has implemented the testing system to confirm that each process and procedure is accurate
and appropriate to apply.

Figure 7 <Unit Testing Plan >

Test Case Pre- . Result
Name Test Procedure condition Expected Result (UIDM Admin) (Pass/Fail)
Login User is required to click none g:}fbvgﬁiobt;)szg\]g;atlhe Wan Hasbullah Bin Pass
Login button user’s role Wan Abdul Halim
Register ~ Admin is required to none Prompt notification Wan Hasbullah Bin Pass
new user click ‘Daftar’ button successful register Wan Abdul Halim
Update User is required to click none Prompt notification Wan Hasbullah Bin Pass
profile ‘Kemaskini’ button successful update Wan Abdul Halim
Book User is required to click none [Liic:ﬁgf;nEP anscflsltzrtess ‘Wan Hasbullah Bin Pass
service ‘Mohon’ button Permonc . Wan Abdul Halim
application pending
Support HED‘ is requlrgq ,to HED will go ’t’o Semakan Wan Hasbullah Bin
.. click ‘Kemaskini none Permohonan” and support : Pass
application b . Wan Abdul Halim
utton status is approved
Checking A.dml‘n 1§ requl re.z,d to ‘l‘kdmm will go to ,» Wan Hasbullah Bin
apolication click ‘Kemaskini none Kelulusan Permohonan Wan Abdul Halim Pass
PP button and check status approved
Admin required to . . .
Generate choose yearly and none gggﬁzciyggﬁalm;i?r ‘Wan Hasbullah Bin Pass
report monthly in dropdown y Wan Abdul Halim
list yearly
Email Admin is required to none Prompt notification Wan Hasbullah Bin Pass
click ‘Send’ button successful email Wan Abdul Halim
Conclusions

The findings of the analysis support the FBS provided, exhibiting both advantages and obstacles related to the
system. The findings indicate notable enhancements in facility usage, a decrease in booking mistakes, and an
increased level of satisfaction among users. The article argues that implementing the FBS is pivotal in unlocking
organizations' operational efficiency and effectiveness, concluding with recommendations for entities
contemplating the adoption of similar systems. The empirical findings presented in this analysis constitute a
significant contribution to the body of knowledge regarding Facility Booking Systems (FBS) implementation
and their impact on organizational operational performance. The documented improvements in facility
utilization rates, reduction in booking errors, and enhanced user satisfaction metrics demonstrate the tangible
benefits that technology-mediated resource management systems can deliver within organizational contexts
(Brynjolfsson & Hitt, 2000). These results align with broader theoretical frameworks in information systems
research that emphasize the transformative potential of digital technologies in optimizing resource allocation
and improving operational efficiency (Melville et al., 2004).

Comparative studies examining FBS implementation across diverse organizational types, sizes, and cultural
contexts would significantly enhance the generalizability of current findings. The heterogeneity of
organizational environments suggests that implementation outcomes may vary substantially based on
contextual factors such as organizational culture, technological infrastructure, and management support systems
(Hofstede, 2001). Cross-organizational comparative research could identify critical success factors and
implementation best practices that transcend organizational boundaries. Future investigations should
incorporate more sophisticated methodological approaches, including mixed-methods designs that combine
quantitative performance metrics with qualitative assessments of user experience and organizational change
processes. Such approaches would provide deeper insights into the mechanisms through which FBS
implementation generates operational improvements and user satisfaction enhancements (Creswell & Plano
Clark, 2017). Additionally, the application of advanced analytical techniques, such as structural equation
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modeling or machine learning algorithms, could reveal complex relationships between implementation factors
and performance outcomes that are not apparent through traditional analytical approaches.
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