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Similar Top-k Documents Retrieval in Highly Distributed

Environments

Abstract

On query processing in a large database, similar top-k documents query is an
important mechanism to retrieve the highly correlated document collection with
query for users. It ranks documents with a similarity ranking function and
reports the k documents with highest similarity. However, the former approach
in web searching, i.e., centralized search engines, rises some issues such as lack
of coverage and scalability, impact provides rank-based query become a costly
operation. Recently, using Peer-to-peer (P2P) architectures to tackle above
issues has emerged as a trend of solution, but due to the shortage of global
knowledge and some appropriate central coordinators, support rank-based query
in highly distributed environment has been difficulty.

In this paper, we proposed a framework to solve these problems. First, we
performed the local cluster pre-processing on each peer, followed by the zone
creation process, forming sub-zones over P2P network, and then constructing
the feature index table to improve the performance of selecting similar top-k
cluster results. The experiments show that our approach performs similar top-k
documents query outperforms than SON-based approach in highly distributed

environment.
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Algorithm 1 Cluster merging.

I: Imput: Clusters C={cy...cx}. Limit L. < N, k
2: Output: Clusters C'={c]...c.}

3:

4: while sizeO f(C') < L do

5: getMostSimilarClusters(C', ¢;, ¢;)

6:  Cluster cpew «— €;j

7. for (t; € ¢;)do

8: if (t; € c;) then
10: cnew.update(fi‘ Whews ffi + f.fj, dfi + (ffj, Di + DJJ
11 else " DD,
12: Wnew — 3 7 X Joq(ﬁ)
13: Crew-add(t;, u,neu tfi, dfi, D;)
14: end if
15: end for

16:  Cnew.keepTopFeatures(k)
17: C.delete(c;)

18: C'.delete(c;)

19: Cladd(cpew)

20: end while

21: ¢ —C

22: return '’
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Agglomerative Clustering, HAC) (% 3.3) » - FHRET 2 2 & & s ¥ o 3%
B EAL D FALAPBAT T o E - Y B B £ T A AR
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ERME - FTHRET Ay 2 o 228 kR4 (Hierarchical Clustering
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N¢ : BB Res HEE C: Pw srep o #icd
a~ B : PE RN AEOIEE y o EHEEALRTHE

33 RN RELFFTEE
ALGORITHM : Hierarchical Agglomerative Clustering(Nc, C)

Let each document d be in a singleton cluster {d}
Let C be the set of clusters
while |C| > Nc do
choose a, B from C, according to cosine similarity cos(a, )
remove o and B from C
Lety=a U B
insert y into C
end while
end ALGORITHM Hierarchical Agglomerative Clustering
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e £ 0 TR EHEORGET AR E 0 dod 34 P e h AJEAH B I L b
EBTAE? RELHGT ) S A IO AIL BB TR Ay Rt
TR Ak A IR

% 3.4 FBFTREY L ¥ E Top-k 3 ## ez <Rl

Peeri Clusterca Clustercz Clustercs
Top-1 feature | features 0.87| featuresm 0.74 | featurerr 0.92
Top-2 feature | featurerz 0.75 featurers 0.7]| featurerss 0.85
Top-3 feature | featurers 0.72 featurers 0.64 | featurers 0.76

3.2 Ficril g

kB FORE R R (T o A F I BB Ecd &8 (Initiator Peer)
B % 37 3] (Zone Creation) [1]° 5 P & A% b 3] 1 1 & §_
# YT MR L PP R wBE A S B+ A (Sub-Group) > @ #1E hF F A
wEHE (Zone) o * BRI H- frh & B F LWEY » ZREFFBP T &
Bhped cE R e £18 0 2 2 B A RPN ok 31 & (Feature Index Table) °

FARG RAAA R APV EEHME L KR e Aap M P Top-hk#FH BT

Beng BEI E o TP iR I HOF o T ’;ﬁd TR AR LE N A
Fenh FRSLENR? VIR P EERER Py 3RSl A EFf FAlal o

(Load-Balancing) » # 7 %2\ i/ § 45 uf 4ofe Prif fade & B & F 32827 B eh 2 0 B P

B ez 5l > HREAR o
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3.2.2 H 7R B 2

FATREBEE GG EF RABGEEENBIFRORE ST T TR
#icw 52 (Flooding-based Algorithm) » #-E %8848 R ELTh 5 B4R F 27 2 & dc
BoE & Bieh &3¢ L @ E R0 Bt A & Bl i - R L (Probe

Message) » e & 22 2 L R lF PN ok | &8 > 40T B 3.2 H7oT -

= :
'\_) Inactive Peer

Q

. Initiator Peer:

. Initiator Peerz

. C‘ Active Peer

—>  Successful probe

Bl 3.3« fad & BER (7% B LG AT &R
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Bl 3.4 P2PHRBE > 5 BF FE DT L F

BARACTEARY 0 E S R S E BT T B ol & B DRI L PR 0 6 K
HEapiE s L PURALRHE > L DU oA FE IR S AR T o § R
HAER R AT 0 PP IRB Y hE BEES LERNB LRSI T F BB SR
FHEH P PSR R AL AR g h BT e @ & B PGE O ks §gk o

¥
LA BRGNP AR AR SR FREREN DL TR
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MR ENPREE Y o AR DR RGP {oiR B AR
N S eRBE e Rk

Iy @ i3 & Roayed &8

Te @ X TNLHPER

230 E A RE

ALGORITHM : Building Feature Index Table(N, In,Tc)

1: for each peer

2: for each document

3: Generate its feature vector fdi by VSM

4: for each document vector fdi vector

5: Compute cosine similarity cluster between document vectors
6: Merge two similar cluster which threshold exceed T by HAC
7 Generate peer’s weighted cluster summaries fCj

8: Pass fc;j to its Initiator

9: Select Initiator to do Zone Creation

10.  for each Initiator

11. Collect each peer’s weighted cluster summaries within the zone
12. for each peer’s weighted cluster summaries fCj

13. Reducing amount of feature vector to Top-m

14. Generate represented weighted cluster summaries fRCk

15. Eliminate redundant feature vector

16. Generate zone 5 group weighted cluster summaries fGCm

17. Pass fGCm to other Initiators

18. end ALGORITHM Building Feature Index Table

drd 23D AEE AT 0 B N - BEEY Bty e 20 W FABE
w & % B H4 (Vector Space Model, VSM) » #-# % 7 #ce £ f;, (% 37) - &%
FHE - B irday e £ 2 PR B R Bk AMAEE (5 57)

TP BB REAFEREE M- BB DS BAARER L ARG @I L
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feature vectors) » M A K& F fads S b = Fick 51 £ o EFAR PR K TN

m¥EE < 232k (m<k)eo

MO BN s 08k R B im'“r); PR e 0 - 3 fﬁ‘%ﬁ
t# (Eliminate redundant) &#: i¥» #-Aple 03 PHHACERI > FFEZREBPN 977 0

F el £ (Feature Sets) o 15 » & Bfad S L F 3Rl & > 2= D
RPN F @ EMR 31 & (Feature Index Table) ' f % ¢ 2 %P 975 S BFHEY »

LEBHNFIREME LR 0 A BFPRACTREE L > 40T 4 3.6 9T o
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Zone; Feature: Featurez Feature:
Clusteris 0. 87 0.95| --- 0.41
Cluster:z 0.67 0.56 | - 0.33
Cluster:s 0.54 0.66 | -- 0.7
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