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1. Introduction for each query. In SIPPER, the number of selected peers is
an automatically tunable parameter, which is determined by
In this demonstration, we present a prototype systemthe query and the network. SIP preprocesses the local doc-
called SIPPER, which is the abbreviation foBelecting ~ Uments, and publishes local statistic information to other
Informative Peers in StructuredP2P Environment for ~ Peers according to the proposed method. DBE is not dif-
Content-base®etrieval. SIPPER distinguishes itself from ferent from its counterpart in other database applications.
the existing P2P-IR systems by the following two features: LD manages the local documents, and SI keeps the statistic
First, to improve retrieval efficiency, SIPPER employs a Information published by other peers.
novel peer selection method to direct the query to a small
fraction of relevant peers in the network for searching glob- 2.1  Statistic Information Publisher
ally relevant documents. Second, to reduce the bandwidth
cost of meta data publishing, SIPPER uses a new publishing We use VSM to represent document and the TF*IDF
mechanism, théerm-nodepublishing mechanism, whichis  method to calculate document vector. The weight of t&rm
different from the traditionalerm-documentnodel [2]. in documentdy, is w;, = tfi, x idf;, andt f;;, = 77159:67;72%
idf; = log%. Here, freq; is the occurrence count of
2 System Overview in dg, max,j”reqk is the maximum occurrence count of all
terms indy, Ny is the total number of documents in the

Figure 1 illustrates the architecture of SIPPER, in which cOlléction andn; is the number of documents including
Figure 1(a) and Figure 1(b) show SIPPER network structuretf‘ _We emP'oy aterm-nodemgchanlsm 0 pUb.“Sh statis-
and the internals of a SIPPER node respectively. In SIPPERtIC mform'atl.on of eaph peer, 1.e., ferach term In a peer
system, a large number of computers are organized by DHT'tS_St""t'stIC mfprmauo_n IS pL.Jb“Shed. one t'me.' For term
into a Chord [1] network. Each joining computer is a peer t; in peer P;, its published information constitutes a tu-
containing its own documents collection. For each SIPPERP!€ Lij = (15, ti, sum-tfij, maz_tfij,ni;). Here, I; is
node, it contains eight major components: User Interfacethfa D of P, ny; is the number of documents if; con-
(UI), Peer Communication Manager (PCM), Query Proces- 1&iNiNg ti, sum-tfi; = deer tfir, andmaztfi; =
sor (QP), Peer Selector (PS), Statistic Information Publisher™ax{tfi|dr € P;}. T;; is mapped to the peer with the
(SIP), Local Documents Base (LD), Statistic Information largest ID that is not greater than the hashing value; of
Base (Sl), and Database Engine (DBE). Among them, QP,; also publishes the number of total documents it has. A
PS and SIP are the three core components. Ul is the interfixed stop-word (e.g. “the”) is selected to map the numbers
action interface between the users and the peer. PCM is re©f documents all peers have to a corresponding peer.
sponsible for data and messages exchange with other peers,
it embodies the Chord protocol. QP is responsible for query 2.2 Peer Selector
processing: receiving queries from users, retrieving relevant
documents from the selected peers, merging the partial re- A method to estimate thgoodnes®f peers for a given
sults from different peers, and returning the final results to query is developed. Lef(q, P;) be the estimated good-
the users. PS selects a small number of informative peersess of pee; for queryg = {qi,...,q}, its value con-

sists of two parts: P;) and P;). P;) =
*This work was partially supported National Natural Science Founda- P 91(a, 1) 92(¢: ). (g, )

tion of China (NSFC) under grant no. 60373019 and no. 60496325, and 2-dxep, ST dk) = Doy 1 ¢ X sum-tfij x idf;.
the Shuguang Progam of Shanghai Municipal Education Committee. g2(q, P;) is different fromg, (¢, P;) by replacingsum._t f;;




are ranked by the values, and the selected peers are those
with the highest goodness values.

2.3 Query Processor
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(a) SIPPER network structure (b) SIPPER node architecture

Figure 1. SIPPER architecture

with maz tfi;, i.e.,92(q, Pj) = >, @i X maztfi; x values, and the peers corresponding to the ktop-
idf;. G(q, P;) is a linear combination of; (¢, P;) and local_max_Sim values are selected for further search-
g2(q, P;), that s, ing. That is, the final tog: documents should locate in
the k peers with highesocal_max_Sim values. This
G(q, Pj) = ax gi(q, Pj) + B x g2(q, Pj). (1) argument can be proved, but due to space limit, we

omit the proof.
We takea = 0.5 x max{g1(¢,P)} and3 = 0.5 x P

max{g2(q, P)} such that the value af/(q, P) is between 5. the topk peers with highestocal_maz_Sim values
0 and 1. After the goodness values are calculated, the peers  returning their local toge documents to the query peer.

6. the query peer collects the local téggocuments from
the k selected peers in step 4, and merges these local
top-k documents to obtain the final tdpdocuments.

When peerP; receives a query, it will process the 3 Demonstration Outline

query as follows:

. o o An environment with no fewer than four nodes (laptops)

1. foreach termy,(1 </ < m)in g, retrieving its statistic || pe established to illustrate SIPPER’s features in the
information by conductingpokuf(¢:). lookupisanop-  foliowing ways: 1) We will first show how to do content-
erator provided by Chord to locate an object specified pased retrieval on SIPPER, this includes setting directories
by the input parameter. And getting the total number of ang documents for sharing, issuing queries and browsing
documents in the system by conductiogkup(*the”). returned documents. 2) We will then illustrate the retrieval
with the collected statistic information of the query process of SIPP!ER, including statisticjnformation publish-

ing, peers selection and query processing, feel how fast SIP-
PER responds to user queries, and check the quality of the
returned results. 3) We will show how SIPPER responds to
a dynamic environment: peers joining and leaving, adding
or reducing documents on peers.

terms{q, ..., qm}, @ rank list of peers relevant to the
query is calculated by the peers selection method pro-
posed in last subsection. Suppdséusually L > k)
peers are selected, and denoted 88, ..., SP.}.

3. forwarding the query; to each of the selected peers
{SPy,...,SPL}. At each selected peer, similarity- References
based searching is carried out over the local text collec-
tion, thelocal top-k documents can be obtained. And [1] I. Stoica, R. Morris, D. Karger, F. Kaashoek, and H. Balakr-

the similarity between the local top-1 document and ishnan. Chord: A scalabel peer-to-peer lookup service for
the queryg, denoted agocal_max_Sim is returned to internet applicaitons. IRroceedings of SIGCOMM'Q2001.
the query peep;. [2] C. Tang and S. Dwarkadas. Hybrid global-local indexing for
effcient peer-to-peer information retrieval. Boceedings of
4. After collecting the local_-maxz_Sim values from NSDI'04, 2004.

the L selected peers, ranking thecal_max_Sim



