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Introduction

e Design an efficient query routing mechanism
for unstructured peer-to-peer networks.

e To build routing tables at nodes.
Use a novel data structure EDBF

e Scalable Query Routing (SQR) mechanism
Maximum probability



EDBF

e Exponential Decay Bloom Filter

e EDBF Is an extension of the traditional Bloom
filter to encode the probabillistic forwarding
table.

Bloom filter

e Given a query, EDBF simply return indicator
0 (x), the number of 1's in the filter.

6 (X) / k -> probability

EDBF




Bloom filter

e A data structure for approximately answering
set membership questions.

e An array of bits A initialized to all O.
e Fixed number (k) of hash functions
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EDBF

e Exponential Decay Bloom Filter

e EDBF Is an extension of the traditional Bloom
filter to encode the probabillistic forwarding
table.

Bloom filter

e Given a query, EDBF simply return indicator
0 (x), the number of 1's in the filter.

6 (X) / k -> probability

EDBF
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EDBF

e Exponential Decay Bloom Filter

e EDBF Is an extension of the traditional Bloom
filter to encode the probabillistic forwarding
table.

Bloom filter

e Given a query, EDBF simply return indicator
6 (x), the number of 1's in the filter.

0 (X) / k -> probability

EDBF




e The number of bits decays exponentially with
Its distance form the node where the object x
IS stored.2> EDBF



Maintenance of routing tables

e A node’s (with degree |) routing table consists
of | EDBF arrays.

e Maintain consistency by periodic update

e Information regarding content x will decay
with distance
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Algorithms for creating updates

Create Local EDBF (given local content X)) :
// Populate local EDBF A.

. ¥ € X

2. Set bits Alhi{zx}]. ..., AlAp(x)] 1o 1;

] ) .
/f Copy all the bits from the local EDBF 4 into
// the update U;.

U5 — A
/1 Decay the information received from all neighbors
/f other than 7 by a factor of d. and add the
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2. Vi € neighbor_list, i £ §
3. Vr e {1,--- .}
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3. ith probability 1/d, Uj[r} — 1;
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Query Forwarding

-Scalable Query Routing (SQR) mechanism

he guery Is forwarded to the neighbor wit
the highest indicator value 6 (x).

Forward Quexry (given quexry Y ) :
/f Forward previously seen gueries to neighbor €, .
/f chosen randomly from neighbor>_list.
1. 2f( Seen Queryv (Y ))
> Deliver Quexry (Y ,43};
2. else
ffForward previously unseen gueries to the neighbor
ff with the maXimom information about thias guers.

4. up (1 )3
- Pick =z SIJ.Ch that 81: —— m_m{e);
Deliver Query (Y ,z);

Lookupr {(given cuery Y ) :

1. ¥i € mreighbor_l1ist

2. Vg e {1, -, k}

3. 0:t = Ailhg()]:

4. Return ©; O = {@;3*/
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Impact of Replication

Hop limit for 90% query success
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Conclusions

e In this paper, we have explored the approach
of spreading probabilistic information about
the location of hosted content In Its
neighborhood.

e Simulation based comparison with various
guery routing mechanisms establish the
performance advantages of SOR
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