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Abgtract  Previous work on performance eval uation of networked storage systems has been mostly qualitar
tive, and the quantitative andytica method and modd are ill limited. A quantitative andytica model
based on CQN- FC (closed queueing networks with finite capacity) ispresented according to the dataflow of
distributed networked software RAID (dnsRAID). Inorder to cope with the state gpace exploson problem
of CQN-FC snlution, a novel goproximate performance bounds andyss (APBA) method isproposed , which
has lower computationa complexity than other approximate anaytica methods in the literature. Experi-
mentd testing results show that , the performance bounds of dnsRAID based on CQN-FC calculated by
APBA method can reflect the actud throughput and 1/O regponse time boundsin light load , heavy load and
over load repectively , and can offer the maxima system load as well.
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Research Background

Up to now mogt studieson the performance evd uation of networked storage systems are quditative , and the quantitative anayti-
ca method and modd are till limited , epecidly for distributed networked RAID (DN-RAID) sorage sysem. Inorder to anayze the
system performance , a CQN- FC (cdlosed queueing networks with finite cgpacity) quantitative andyticad modd of DN-RAID storage
system ispresented. Meanwhile, we put forward an APBA (gpproxi mate performance bounds analyss) method to work out the per-
formance bounds of CQN-FC modd , which has less time conplexity than other methods The performance bounds of DN-RAID
based on CQN-FC caculated by APBA are compared with the exact slutions and experimenta results, and found to be in agreement.
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