Scientific Journal of Information Engineering
December 2015, Volume 5, Issue 6, PP.173-176

An Approach to Subject Database Planning
Based on K-means

Qinglan Fan ', Lin Wang , Yaging Liu %, Dun Bai *, Mingyu Lu ?

1. Research Institute of Highway Ministry of Transport, Beijing 100088, China

2. School of Information Science & Technology, Dalian Maritime University, Dalian 116026, China
"Email: titi1900@163.com

Abstract

Subject database planning is always the emphasis of information resource planning. Algorithm for entities aggregation has heavy
impact on the quality of subject database planning. However, the existing approaches to entities aggregation computation are
inclined to fall into cluster offset, which does great harm to the quality of subject database planning. Against the problem, we
firstly calculate the degree of aggregation between entities. Secondly, we view the relations of aggregation as the relations of links
between web pages. We apply PageRank algorithm to sort all entity pairs by importance. At last, we exploit K-means algorithm to
aggregate entities iteratively. The results of experiments show that our approach avoids cluster offset and improves the quality of
subject database planning.
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P, 2005 4F & 48 5 N\ A x B BB B R AR AEAE B “XURIE” UL, 45 T R TR A ERUR A
Fy B e AR R R B A 3R, s St VA B 2 18] AR AT T B s i), 2008 4RSI 4E A4y
T 7 3 R P (R A7 AE I SR ORI VRO O &, 1R TR FE I B A 0o SRJE R E R E 2
() B0 M50 PEE 5 MRS, B 7 3 R P O A e i S R ARV R S X A I R R R K
B, AHRIA TR ERE R G IR G AN R E S0 I — ) @, AL DUSEAARRT R S AT EEAE
FEAl, IR SR AR RN T B G R, @A K-means BVRIEAORIE G544k, 8 6 JR %
e, o 7 3B AR T .

1 EAXARBSEX

TE T R PE R AT, A DA AR IRTE . BRAEIR. Wi e . M5 imsh A sk, IR 848 (Function
Area) S HRBEVE ] NSO, 2fs— N ERH R i — 2 FZ G SE, FlanANFH . W5 Bt
R4S, BRAEIE AT B2 Mk 553 R (Business Process)ZH . 1 anxd F = SRR AE, & B kit Po i E
Wy 72 UL B P AL BR A R . LERRA Y SRR AR AL B — e B E 1255 Bl (Business Activity). 5111,
7 v B A B A U A N TE S S s B e — N T T EREH ZR D e A iR JE S R AR D R T . — AR
W kR T ERIEEN AL, A SR R . BORONE IS, R T4 TR ST
REVIR BRI — NS, FRIESHER (entity).

S 1 SR TS S i — A =04l AE=(A, E, R), HH A={ay, ay, as, ..., a2 iEsh 4, E={e,, e, €3,
ooy EPRESLAREE, R={rj|l<i<n, 1<j<m}, WIRSLAA o A EWKES) &, ry MEUESN 0, B ry MHUEN
1.

JE X 2 STAEEN ejeE, R t(e)={ailrj=1, 1<i<n} N e 7t AE IR, X TAEEN ey, epeE, X t(ep,
ep)={ailrji=1 H rip=1, 1<i<n} M ej1, ep £ AE LR

JE S 3 X TAER &j1, epck, ejlxq- €2 (PSR A OC R 50 e SUH p(ej, ep)=It(ej, ep)l/|t(e). ANHEHL A,
p(ej1, epp) BB VEHIZE 0-1 2 [A] o 4n SRS Sk ejy Al ejp MRIEAT 1 [F]— M55 3G s I, 84 plejy, €)Y
HUE 9 05 W ey A1 ey 2R R — /ML S5 TE B8, AB4 plej, ejp) FIEUE R 1.

Blan, SFF—Aseik-Ak %3G 30 AE=(A, E, R), id A={ai, a, as}, E={ei, e, es, e}, R={ruy=0, ri=1,
rs=0, ru=0, ru=1, rp=1, =0, rx=0, ry=0, rup=0, ru=0, ry=0}. t(e;)={a.} , t(ex)={as, a}. MW t(ey,
e)={az}- p(es, e2)=1, p(e2, e1)=0.5,

2 ET PageRank BYSLiASTEZE M HEFE
ARSI AR X B A B G b R s S RN R R, R RN T RE B A s A IR SR AR L i)

B, FATE S PageRankP ik (LAR(L)) iS4 1 B MEIEATHET, AR T 45 Rk v 3 AR
¥ P AR
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Fi={p(es eoi<kem}. HIEAR(L), Ie)BUAHN] o B, 2 o B HE,
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3 EHTF K-means FISE{A B FRE L

TR 2 Al A B 2 A 7 S ST R A 2, RIS Al AT B T A R AR R, dE
b Ry RO B G R 2 5 T BN BT, RN RO A A AR SR Z TR O R KRR
JEE SO SR AT BT, AT A5 31 3 R HCHR e 1 4020 IR 4 0,

AR A SRS IR RN SNE 1. B SeRiE AR AN EL B RSO R AN SRS SR 9%
AHEPLEFE N DT RERES L RRHER TRTR SRR LR ERE, ZREAXILAKEG) (x
RFFRBIIICR, ¢ ZETL) , BITRIAANSHERERANIBET, ZHIrA TR ARG TR ME T
P BHMEAR R Mg G, IR R AT R AR SEANR AE AR N ST SRR RE A SR, 75 U T 24 i AR SR AR 4
REPRE.

d(x.c)= (x——c)2 (3)
¥k 1: cluster(P, N)
I P, UM REES,
N, F 2RI
it Cs, k.
1.  CS;«extractBylmporatance(P, N) // )\ P H R4 S A B B (1 HE P HEUCET N AN e AE R O .

while(true)
for each pePT-CS; do

2
3
4 degreeOfDiversity(p, CS,) /ITE p EENERLNERE

5. minimumDegreeOfDiversity(p) /% p HEASEEBR/NEREN %,
6 end for

7 CS,=calcuateCenterOfCluster(CS,) //FE#it & .0

8.  if CSy==CS, then /NIRRT fEHELE CS A1k

9. return CS;

10. else
11 C51<—CSZ
12. endif

4 EEHEEMAX G EESRERE TN A

BATMEE A BRI TSR T 6 4> MIS R4, AWRIREHAL, BRAMREERL, o
MRS, EWRLREERL, BEREERAS, MEXEHAL. Wit LhRADY S ST,
WiTE T ATHL R R (e1) s ARG (e2). HE(eB). MM IA(e4). FMILA(eB). NI (e6). FrFAL
(7). FHikAWi(e8). T AG(e9). FHIH I (e10). 15 E M (e1]). MRS X Hid(el2). M XA E
(e13)%% 13 /MSEfhk. 13 ANSEARIAIAIHE RAL U 1 IR

1 LHEXRYEE

el e2 e3 e4 e5 €6 e’ e8 e9 el0 ell el2 el3
el 1 0.9 0 0 0.6 0.6 0.6 0.6 0 0 0 0 0
e2 0 1 0 0 0.6 0.6 0.6 0.6 0 0 0 0 0
e3 0.5 0.5 1 0.9 0.5 0.5 0.5 0.5 0.6 0.2 0 0 0.1
e4 0 0 0.5 1 0.6 0.6 0.6 0.6 0 0 0 0 0
e5 0 0 0 0 1 0.9 0.9 0.9 0 0 0 0 0
e6 0 0 0 0 0 1 0.9 0.9 0 0 0 0 0
e’ 0 0 0 0 0 0 1 0.9 0 0 0 0 0
e8 0 0 0 0 0 0 0.5 1 0 0 0 0 0
e9 0.6 0 0 0 0.9 0.9 0.9 0.9 1 0 0 0 0.9
el0 0 0 0 0 0 0 0 0 0.6 1 0.7 0 0
ell 0 0 0 0 0 0 0 0 0.6 0.9 1 0 0
el2 0 0 0 0 0.6 0.6 0.6 0.6 0 0.5 0.7 1 0
el3 0.5 0.5 0.5 0 0.6 0.6 0.6 0.6 0.6 0.1 0.5 0.9 1
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