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A Model-based Performance Study of the EPCglobal Network

Yongshin Kang - Kyungwon Son + Yong-Han Lee + Jongtae Rhee
Department of Industrial and Systems Engineering, Dongguk Univerity-Seoul, Seoul 100-715, Korea

The EPCglobal Network is a computer network used to share product data among trading partners. It
provides the supply chain with improved visibility and traceability by using Electronic Product Code
(EPC), which is stored on an RFID tag. Although this network model is widely accepted as a global
standard and the growth of EPCglobal-subscriber base is considerable, the EPC technology adoption
process is still in its infancy. This is because some of the critical issues on this model still remain to be
verified such as scalability, data management, security, privacy and the economic value of data sharing. In
this paper, we focus on scalability issue among the challenges to overcome and we regard performance of
the EPCglobal Network only as a track and trace query-processing cost in the network. We developed
performance models consisting of three elements of the EPCglobal Network : Discovery Services (DS),
EPC Information Services (EPCIS), Object Naming Services (ONS). Then we abstracted out the track and
trace query execution model to evaluate performance of the overall EPCglobal Network. Finally using the
proposed models, we carried out simulation analysis based on an RFID-based inbound logistics process of
automobile parts. This work is an important step towards the EPC technology diffusion and provides
guidelines for businesses looking to buy or build the EPCglobal Network-based systems.
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7-rack shipping time N(20, 2) (unit:sec)

full truck load 16 racks/truck

transportation time exp(6) (unit:hour)

receiving time N(30, 3) (unit:sec)
stocking time N(10, 1) (unit:sec)
= | sequencing time N(60, 3) (unit:sec)
A3} | shipping time N(10, 1) (unit:sec)
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%9 receiving time N(10, 5)
xS feeding time N(60, 10)
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