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Parallel Range Access in Arrays on Chord Networks
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Addressable networks are created by structuring P2P networks and these net-
works enable address-based data management. In a similar way to distributed
hash tables managing hash tables on addressable networks, distributed arrays
manage arrays on Chord networks, which are a kind of addressable network.
However, unlike hash tables, arrays have inter-element operations such as se-
quential access. Thus, efficient algorithms for such inter-element operations are
desired in distributed arrays. In this paper, we propose a new range access
method to reduce communication costs and shorten the required time. Range
access is a basic operation for accessing all the elements whose indices are in
the given ranges. We parallelize the range access with the distributed arrays.
This new method archives ©(w + logn) in communication costs and ©(logn)

in required time, where n is the number of peers and w is the width of the
access ranges. A previous non-parallel method requires ©(w + logn) in com-
munication costs and time, and a naive parallel method requires Q(wlogn) in
communication costs and ©(logn) in time. This superiority of the new method
was verified by conducting approximation analyses and simulation experiments.
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Fig.1 Data management using addressable networks.
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Fig.2 Differences between memories and addressable networks.
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Table 1 Performance of range access methods.
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Fig.3 Address ring.
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Fig.4 Relays to access addresses y and z one by one from peer x.
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Fig.5 Peer mapping and connections from peer on Assumption 1 when n = 2%,
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Fig.6 Access procedure on Assumption 1 when n = 24,
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Fig.7 Mapping by Definition 2 when b = 5.
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Fig.8 Access for addresses  and y from peer z.
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Fig.9 Access for even interval address set {y,y’,y"’, v’} from peer z.
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Fig.12 Multicast for power of 2 interval address set {y,y’,y’’,y""’} from peer z.
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Fig.13 Relays including failures.
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Fig. 15 Ratio of average values for proposed method to that for non-parallel method when 8 = 0.
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