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ABSTRACT

REFERENCE ARCHITECTURE ANALYSIS & DESIGN FOR INVENTORY
PROCESSES DIGITALIZATION & AI OPTIMIZATION IN SMART
ELECTRIFICATION FACTORIES

By

Veronica Kusuma
Dr. Ir. Heru Purnomo Ipung M.Eng, Advisor
Dr. Ir. Eka Budiarto ST M.Sc, Co-Advisor

SWISS GERMAN UNIVERSITY

Effective inventory control is essential for ensuring operational efficiency, cost
management, and financial accuracy in manufacturing organizations. Stock taking, as
a core process of inventory verification, plays a critical role in maintaining data
integrity and supporting production continuity; however, traditional manual methods
remain labor-intensive, time-consuming, and prone to error, thereby limiting real-time
visibility and decision-making effectiveness. This study examines the stock-taking
process in a Smart Infrastructure Electrification Automation Factory and proposes the
design of a reference architecture to digitalize & optimize processes inventory
management. [t emphasizes the integration of digital technologies such as automation
and artificial intelligence for process optimization. Using a qualitative case study
approach, this research aims to develop a reference architecture that supports the
modernization and digitalization of traditional inventory and warehouse management
processes by integrating digital technologies and evaluating potential Artificial
Intelligence (Al) applications to improve inventory accuracy, operational efficiency,
and overall organizational performance.

Keywords: Artificial Intelligence (Al), Stock Taking, Inventory Management, Digital

Transformation, Process Automation.
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