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Model-Based Systems Approach to Improve and Develop In-Service Information Systems

Abstract

After developing the information system, there is a task to keep improving and developing the In-
Service system. “Improvement and Development In-Service Information System™ means to add or
modify the new functions in response to the changes in business environment. As the size of an
information system gets bigger, so does the impact of a system failure on society. In recent years,
an information system frequently stops due to improvement and development of the system, and
user services will no longer be available during or after the maintenance. If it 1s clear which process
of improvement and development affects which components at its designing phase, it should
prevent the system failure from growing into serious problems because the developers can
precisely understand its target component. By the model-based development, it becomes possible
to clarify requirements traceability and to understand interactions between components. However,
it is reported that there are only a few cases that can actually carry out the system development in a
similar way. In order to accurately improve and develop the in-service information system, Systems
Modeling Language (SysML) based on the model notation enables to quickly determine the exact
components that needs to make adequate corrections much better than the artifacts that was created
during the system installation.

Model-based approach effectively supports systems development rather than traditional Document-
based approach. This research proposes to create Activity Diagram of SysML for improving and
developing the system so that it expects to avoid critical problems that might cause in-service
information system outage.

Activity Diagram of the in-service information systems was created in this research and verified
the usefulness of the model-based approach development. First, a system administrator, who is
familiar with both the system architecture and the business workflow created the activity diagram
of a certain system. In particular, this diagram shows the task breakdown in hierarchized model,
such tasks are defining materials and creating purchasing orders, of material management in a plant
engineering and construction company. Then, 3 system requirements of function’s modification
have been created for this experiment and were presented to five examinees. There are two
verification points; 1. Can examinees identify the correct component to make changes? 2. Can
examinees precisely isolate the component that affects the development? The results are; 1. Four
examinees out of five were able to identify correct components. 2. Five examinees were able to
identify the components affected by the modification. As a result, it is revealed that Activity
Diagram helps developers to find the correct components and estimate the impacts on the system
precisely.
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