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Abstract

The previous management of parking privileges within the university primarily relied on paper stickers attached
to vehicle windshields. This created limitations in terms of data accuracy, up-to-dateness, and did not facilitate data
linkage with subsystems such as the barrier gate control system, the traffic discipline monitoring system, and the parking
space system. As a result, privilege verification and data sharing could not be carried out with full efficiency. This research
aimed to: 1) study the development and data linkage of the online parking permit system from the main system to
related subsystems; 2) compare the efficiency of data management and linkage between the former system and the new
system; 3) analyze the data linkage structure of the online parking permit system by applying the Octopus Model; and
4) study guidelines for developing the data linkage of the online parking permit system to ensure efficiency, security, and
continuous improvement. This study used data obtained from actual work operations, including university documents
and announcements, the former and new systems, the vehicle registration database, parking privilege data, data linkage
with subsystems, and system operation logs. The data were analyzed through a qualitative comparison of system
characteristics and work processes before and after development, considering operational procedures, data updating
methods, data up-to-dateness, and system linkage capability. The findings revealed that the new system transformed
fragmented management into a centralized database system by developing Application Programming Interfaces (APIs) and
database connections as central mechanisms that allow subsystems to refer to the same dataset. At present, the system
supports more than 1,700 eligible users and more than 3,000 vehicle registrations. When users update their information,
the main system records and immediately transmits the data through APIs. The application of the Octopus Model helps
explain the main system as the head of the octopus, the subsystems as its arms, and the APIs and databases as the
nervous system linking the components. This enables both internally developed systems and outsourced systems to
work together without requiring modifications to the internal programs of the main system or subsystems. As a result, the
data are accurate and up to date, the system can be flexibly expanded, and parking management is supported

effectively.

Keywords: Data Linkage, API Integration, Parking Permission System, Octopus Model, Vehicle Registration Data

Management
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