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Abstract: It is hard to optimize query latency, query hit, and query cost at the same time for the resource location
of unstructured peer-to-peer network. For this problem, this paper presents a probabilistic routing algorithm called
DCBF (data copying and Bloom Filter), which is based on data copying and a Bloom Filter technique. DCBF makes
a few copies of each shared resource and places each copy on a random selected node, based on a directed random
network. Each node forwards membership information to neighboring nodes with distributed declining Bloom
Filters. Analysis and experimental results show that DCBF can make the most of the nodes, use the membership
information of resource objects by making only a few copies, and forward membership information with distributed
declining Bloom Filter to achieve high query hits with low cost and low latency.
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&% 1. rev_snd(Node src,BloomFilter bloomfilter).

1. Get src node Bloom Filter srcBloomFilter from UP neighbors list;

2. srcBloomFilter<—srcBloomFilter|bloomfilter; /55 src ¥ f5 % J5 4% 1 4% H JFi8 &

3. put(src,srcBloomFilter); ITEE 3 sre 745 s v % e 4% H

4. bloomfilter<—bloomfilter/d; 115 bloomfilter

5. for all neighbor i from DOWN neighbors list /5 51 BT A R 474855 S % h 4 H

6.  rcv_snd(i,bloomfilter);
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&% 2. resRevSnd(Node node,Message message).
1. if (message is alive||node is covered by Bloom Filter of the copy
2. corresponding to the copy meta-information taken by the message)
decrease message time to live;
select random neighbor v from DOWN neighbor list;
resRcvSnd(v,message);
. else
keep the copy corresponding to the copy meta-information taken by the message;
for each neighbor v from DOWN neighbor list

© ® N oo s W

. issueResBF(v,itemBloomFilter); /lissue the Bloom Filter of the copy
B % 3. issueResBF(Node node,BloomFilter bf).

1. if (node covered by this bf)

2. for (each node v not covered by this bf from DOWN neighbor list)

3. issueResBF(v,bf);

4. else

5. update incoming node’s Bloom Filter with bf;
6. decrease the life time of bf;

7. bf«bf/d;

8. for (each node v from DOWN neighbor list)
9. issueResBF(v,bf);
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Fig.1 Covered rate, noise-free rate and shortest routing rate are functions of forwarded distance
under different network size and out-degree
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Fig.3 Covered rate is a function of number of copies under different network size,

out-degree and forwarded distance
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