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Abstract: Many P2P applications need the size values of node subsets in the system to enhance per-

formance. The existing subset size estimation approaches are based on applying the size estimation ap-
proach directly. This paper proposes SubCounter, a node subset size estimation approach based on se-
mantic clustering. SubCounter maintains a semantic clustering neighbor list for each node by view ex-
change, so each node can keep contacts with others in the same subset. Based on the semantic cluste-
ring, SubCounter realizes the estimation of subset sizes, through anti-entropy aggregation. The experi-
mental results show that compared with the existing approaches, SubCounter converges more quickly
when each node belongs to many subsets simultaneously, and ensures the same precision and similar ro-
bustness with less communication and storage cost.
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&% 1 procedure maintainNeighbors

/ % active thread * /

1 while (1)

2 wait(T,)
3 q < getOldestEntry(view)
4 sortViewForSemanticClustering(view, ¢—1)
5 sendBuf fer < getHeadEntry(view, [—1)
6 selfEntry < < selfAddress. selfTopics, 0=
7 sendBuf fer < sendBuf fer \J {selfEntry}
8 sendTo(q. address, sendBuf fer)
9 recvFrom(q. address. recoBuf fer)
10 view < view - {q)
11 replaceEntry(view, sendBuf fer. recoBuf fer)

12 increaseAge(view)

/ % passive thread % /

1 recvFrom( pAddress, recoBuf fer)

2 sortViewForSemanticClustering (view, ¢— 1)

3 sendBuf fer  getHeadEntry(view., 1)

4 sendTo( pAddress. sendBuf fer)

5 replaceEntry(view, sendBuf fers recoBuf fer)
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Bix 2
Clustering (view, m)

1 while (|view| > 0 & |reserved| << m)

procedure sortViewForSemantic-

2 topic < argmin,c wiyropics { | {1 € reserved : t € r.

topics & J v (v € view & t € w. topics) }|}

3 selected Entry <— argmin,e (vc vew opic € v wpics) -
age}

4 view < view— {selectedEntry}

5 reserved <— reserved \J { selectedEntry}

6 exchanged < view

7 view <@

8 ¥ exchanged H 5 HIK K B A view FiHB, R G

H reserved 2% HARIKE A view
Ho, view & i = JCH entry = < address,
topics, age > AR K . m AR B EZKH
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&% 3 procedure antiEntropyAggregation

/ * active thread * /

1 while (1)

2 wait(T,)

3 targets <— getRandomSubset (view, k)

4

for each q € targets do

5 sendBuf fer < {a € agglnfo : a.topic € q.
topicsy

6 sendTo(q. address, sendBuf fer)

7 recvFrom(q. address, recoBuf fer)

8 for each r € recvBuf fer do

9 a < getAgglnfoEntryByTopic(agglInfo, r.
topic)

10 if (a == nulD) then continue

11 if Ca.identifier > r.identifier) then

12 r. value < 0

13 if Ca.identifier < r.identifier) then

14 a. value <— 0; a. identi fier <— r. identi -
fier

15 a. value < (a. value + r.value) / 2

/ * passive thread * /

1 recvFrom(pAddress, recuBuf fer)

2 sendBuf fer < {a € agglnfo :
cvBuf fer & a.topic == r.topic)}

3 for each s € sendBuf fer do

4 r(r € re

4 a < getAgglnfoEntryByTopicCaggInfo, s. top-
ic)

5  r < getAgglnfoEntryByTopic (recoBuffer, s.
topic)

6 if (s identifier > r.identifier) then

7 r. value < 0

8 if (s.identifier << r.identifier) then

9 a. value < O3 a. identi fier — r. identi fier

10 sendTo(pAddress, sendBuf fer)

11 for each s € sendBuf fer do

12 a < getAgglnfoEntryByTopic (agglnfo. s.
topic)

13 r < getAgglnfoEntryByTopic(recoBuf fers s.
topic)

14 a. value < (a. value + r.value) / 2
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