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ABSTRACT 

 
SINGLE-BOARD-COMPUTERS AS A SUSTAINABLE ALTERNATIVE TO PCS 

FOR INVENTORY AND CATALOGUE SYSTEMS IN INDONESIAN SMES 
 
 

By 
 

Nabhan Yahya Anuz 
Dipl.-Inf. I Eng Kho 

Jacob Septianus Wijaya, M.Kom 
 

 
 

SWISS GERMAN UNIVERSITY 
 

This research evaluates the viability of an affordable retail automation system for local 
businesses by deploying an integrated Inventory Management and Point of Sale application 
on low-cost single-board computer hardware. Developed using an agile methodology, the 
system pairs a React frontend with a lightweight FastAPI backend. While benchmarking on 
an Orange Pi 5 and a standard laptop demonstrated that the microservice software 
architecture is highly computationally efficient for daily retail workloads, empirical findings 
revealed that operational performance is deeply constrained by environmental and hardware 
vulnerabilities. 
The physical evaluation highlights severe operational risks, specifically block-level storage 
corruption and high maintenance overhead (OpEx) caused by a lack of native power-loss 
protection and automated driver registries on unhardened SBC configurations. Furthermore, 
because the local servicing ecosystem across Indonesian districts is strictly limited to 
commodity x86/Windows platforms, hardware or kernel faults on alternative architectures 
lead to total system paralysis. Thus, despite the innovation of modern open-source stacks, 
sustainable adoption relies heavily on the technical resilience of the user environment, 
making standard or refurbished x86 laptops a more economically viable choice for long-term 
business continuity. 
Keywords: Orange Pi 5 Pro, Single Board Computers, Point of Sale, Operational Expense, 
ARM, x86  
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