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Abstract: In this paper, a result presentation method of keyword scarch over databases named S-CBR
(schema-based classification, browsing and retrieving) which includes three phases of result classification, user
browsing, and retrieving is proposed. Firstly, $-CBR uses database schema and query keywords to produce the
first-level classes automatically and classify results inte them. For large classes, it further partitions them based on
the content of keyword nodes. Furthermore, S-CBR gives each class a readable description, and presents the
description and each result graphically to help users understand the resulls easily. Users also can retrieve the class
which they are interested in based on the information of the first-level classes to find, the results they need or
acquire more relevant results. Experimental results verify the method’s effectiveness and efficiency.
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Fig.1 DBLP database schema graph
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Fig.2  Aresult tree of DBLP database (data subgraph)
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Fig.5 A resulttree in the same pattern with the tree in Fig.2
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Fig.6 The result-tree-schemas expanded from the schema graph
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Fig.7 The result tree in GUI and the heuristic search interface

A7 GUIFRIZRME R RAERED

15 BERARE

ARGIR PR Top-k 85 5,810, — MEER R R A B W SRR kMR & KN, R TR
AHFRENE R, MR b AR MEHEERHRE T W R, DR

§-CBR 77 f)— ML AUR AR B E TS Fe AR 25 A S0 AR & 4 R 128 A 20 B R W Sk 40 F P 3
®T2RHMERE M P R% TRITRAFIEERMNEHGE ). ZEEHEA(WE 3 Fm R 2RI
RER AP RBELAEM EER RN BRI TFEE B AT UG ZER, REN X —RFRE
BTN Top-k FHREFR TR—EM TEERER EWTHEFMFRBREE RBZENEL LR
XFE R PP RN AT UL BN kA ERERRWBEFEEFAER BARIMEENG R IXFHE
BRI T H RS W R E0E T H E Top-k I k (EXF G AR A5

RERABENZEOWE 7 FradFEEXRROLIRORAE T W RR S REEAITE WE 4 Bs, i
HA 516 0 28 51 8 U AL 6 &5 A A idr iR (01 45 H P i SR B0 v AR s 2 #F KSORD Ry 2 5| B I S T SR B4
FRULH, A FFEE 3 KSORD A%, 5% EH T4 # KSORD R4,

3 WA

BAVER Java s T 5 R R R4, RG4S KSORD R4 H T KSORD & F A48 R, H F
W LA WAL BB, R List 1 S-CBR.List REKNEEBITE RER P E RS R EF
HeF o AT R AMDS44%4 CPU H 4G HIFERIEL A4 28 BIE A4 R Windows 2000 Advanced
Server, (4% B € H] Oracle91,KSORD RZEEH BAVE T UM [3]F M BANKS R 4,i#it JDBC HEH# Oracledi.
BAREXAH DBLP HEMBH— N F & ™ ENREE SR 497 000 4~ 48 567 000 4. R A7 Author
f} Name J& {,Paper i Title 1 Type B LB T 2L &5
3.1 ¥ MaxSize 9

MaxSize £ S-CBR FiH— B ESH &8 MaxSize NHESELESEHEINRE EATHNE SRS,
BATECRBENL £ 100 AW, EEMY, WA R RS iT M S5 X TERABELRE X
fid].

3.1.1 MaxSize fME—Z2F B X HR
—ROR L MaxSize A, 4 M9 25 RAEAME SRR MAE BR, FH HA 5 LR IR SRR

© HEFRES AT http:/ www. jos. org. cn



332 Journal of Software #.#F4& Vol.19, No.2, February 2008

WA BEAE 0 2 — 0T, BT LA T 45 RE (M) MaxSize, 38— G289 M HEZF EHXEANER.E 8 KT
2 MaxSize M 5 KB 10, REIFANED TR 2~5 XA T R ENE KL B EHEL.TUEHN,
B MaxSize HI8 % 5 — R B R MUY KB IR M X F — - MaxSize, ) X8R MMM E 55— KR4
B E ZRFEA A MBS NEXET R ENE RMERNH F AN XERBTHRGS
KBE(BREE 4,376 RHEX BTN E —HK 7. 5 57 DBLP 038 & (9 = ] =, A — A AT BE
A5 B (35 R (Author Y, Paper) R EEH B 8l — M AR &R Mk B (Write B Cites, K AR A BILEXE
g0, A ERBIAR KR AT T RS RTINS0 AL E 8 ik hIrfER TR,
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Fig.8 The number of produced first-level classes
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3.1.2 REMESH

fE PR S BRI T R4 BB AT R RS BB MIE4T 203 List A7 A OB 6 B R 4ER & =4k Top-k
SR es(E),S-CBR WM M HEH MR — %22 List B\, R ¥ RE RN E Classification.
Classification 2 i PF &1 4 4 B —FE 4 2 7= 4 45 RAR LI I [H] Result-Tree-Schema; 5 — 4+ B4 &5 RAEEE 14
S0 PO AT 28 (A e ) E T T £ S A A AT R, 4 B LR List,5-CBR, Classification #1 Result-Tree-Schema iX 4
AE.

BAVE I E R EAHE e N 3. BEEREEEN 100, W BHEE MaxSize ML, REERSHIHEN
AT i) A ] 9 TT BLE ), List B i) 8 481N 3 MaxSize 79 Result-Tree-Schema I [H B3 MaxSize 738 /m 2 15
¥ K Classification H B34 - 5 Result-Tree-Schema #H R (4 B4 # Classification 1 Result-Tree-Schema )
PASK i R B A ) U A 4 8 (0 A TR P R AR S R R A P A TR 4 R4 R REBERMER. A
BRFFHNHFRMNEN. B F LF A MaxSize AT 7 B ,Classification W RANNEX KX R F LM, 3|
MaxSize 41 9 #f Classification Xf R4 MR E =4 T LB B M.
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Fig.9 Efficiency (KeywordNum=3,ResultNum=100)
B9 3#E(KeywordNum=3,ResultNum=100)
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1 %€ MaxSize 5 9 Top-k 1 k {64 100, RN ERFEEXBIANTHRER BTG NE 10 TLLE
B, B AR P4 2 VR DS ) W e R B T G 1B R SC4R ) 0 Result-Tree-Schema Al Classification i /8] 3£
F B R A SR BN 2 List R IR) M9 AR B, 24 G 4R M MO 3 I, Lise I (A#83d T Classification
T [6). B sk, 5S4 A A U £, Classification % 2 4830 R BT AR RHE /.

[ %E MaxSize 25 9. K8 H MO 3, RITUBRED RE RE L HELRLEN R\ THFRAE 11 FE),
BB & (R4 1M, List i (8] 248 8 M), Classification Bf /i) AR 52, SRR 45 R REOM B A A R4 B R,
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Fig.10 Efficiency (MaxSize=9,k=100) Fig.11 Efficiency (MaxSize=9,KeywordNum=3)
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3.1.3 MaxSize B

MaxSize HAFBABLF, — TS F M RN EONE,FEENAE, WF R4 BWE KX 4 2R g
BT A 3R S AR B E 4 (2 DISCOVER,SEEKER. 25)77 4 B 45 BB 15 s — S R it 6 a6 7.
Bk, FeA1/Y S-CBR 7 iRl % v 8 B MaxSize 4 7. B3 9 ATH1, 24 MaxSize X7 7 #,S-CBR Fl List %% 4% /L#
.,

MaxSize FIEHETEZXCBIAMNOEH XBALEXERASGHAS N SERERE XN, EEEY
IR MaxSize EA3R{H &S P4 2S5 .6 T, S48 1A 40 AB3T 3 I, T 4% MaxSize M 7 950 9.1 8 10 7T 47,
KR A $U1T 3 B, Classification % 340 15 B i) 8 9940 % 1L /> MaxSize 5 9 i, S-CBR WAL R LT 12 52.

3.2 S-CBREEHSFiEME

321 HEREGAE

% KSORD £ 8 I, 2 4 W A O s VP 0 brvt, AT P SCBR[11 )55 5 BT A B9 20 MAU T R IR
S-CBR [¥) 23 5. JCER[ 1114 20 )R F ki 3A SEEKER RN A& 22N, 4571 HRIIM S-CBR
THEMIRE, e R S-CBR B R A T 2 REHL BT i L 3, RAT Yl A7 % 13X 20 M1, SCRR[11145
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Fig.12 Class description: task 1 (left), task 2 (right)
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¥ MaxSize b 7,5 R T ML B Hh 100, W List 7 S-CBR HAF R FEMIEHRRELER.AE L
St List, 22t T ER MBI MERIRE A& RESRFARP LN TEURFEEFHNERER.
40, B 1 P I I3ORFHLEES | B 1S REES 10 LBE— M SREES B A FEEMFNE
B3tE 4 R S-CBRENE B B RN B ERBE(E KRB ML KN — SRR FTHE K A B %R
FREEROMESN T2 PR 1) THRERN,E 1AM EREHNHLES LERTE S IER

Table 1 Search effectiveness evaluation of List and S-CBR

#1 List 1 S-CBR BB EM RiF

Task 1 Task 2
S-CBR $-CBR
No. Keyword query List The first The second List The first The second
time search | time search time search | time search
1 Knuth algorithm 10/13(4) 7(4) 15/15(1) 3(1)
2 Turing article 3 resdedy | gy 15y | Nepesded | g 1(0)
results results
3 Codd relational 3/66{24) 2(24) £7/81(10) 4(10)
. . No needed No needed
4 Fagin proceeding . 5(0) 3(0) results 9(0) 6(0)
3 No needed
5 Hartmanis NP 3/15¢13) 2(13) results 8(0) 6(0)
6 Dijkstra programming 4/11(8) 2(8) 28/29(2) 3(2)
7 “Jim Gray” article 1/23(23% 1{23) 24/100(59) 2(59)
8 Salton “Information retrieval” 127127 1(27) 28/87(8) 2(8)
9 “C.J. Date” database 3/18(16) 2(16) 19/96(31) 331
10 “Marvin Minsky” article 7115(9) 2(9) N‘;e';i‘;f:d 5(0) 6(0)
11 Dewitt database 1/40(40) {40} 41/100(29) 2(29)
12 Molina peer-to-peer No results
« : . " No needed
13 Jennifer Widom” database 1/6(5) 1(5) results 11(0) 1(7)
14 “Jiawei Han” “data mining” No results
15 Bernstein concurrency 1/19(18) 1(18) 18/99(55) 2(55)
16 Ullman database 1/27(19) 1{19) 14/99(60) 2{60)
17 | “Rakesh Agrawal” “data mining” No results
18 “Juris Hartmanis” complexity 1729029y T 129 | [@3030." [ #2(1) |
19 Foster grid No results
20 Stonebraker obiect 1/3(3) | 1(3) [ [ a920a6) 1  2(46) |

# 1 PF 4 PEFE R EASTE B (no needed results), F 7= % R [FEAT 45 R .IX 2 F A LRI K
R4 DBLP £42, A4 A KA DBLP M TR EXN FEPRANEESNEREEFN HEENA
FRE T (o resulis), F 5 List FEIEHERAIMER ARHABEERMES EERTREBLAESHER
H{E Top-100 LAAR, ) B K2 A S04 A2 v AR A e 3 20 55 M 45 3O 6 A S-CBR B4 A R UK 3R R RE WS ) i
AR — i L
322 —HRGRBRDNT

g 1 AT 41, KSORD %M B S HEF A NRE R 2 BUF AR —EF & H P AEan FE I £5W0 3
RIS | B 24 M ERGHAER 3T~ 66 M E RP XM B RELES 2 TRIGEAAE Fl EER7
RS 2 B 59 MERS AL 24 N5 100 MR POXFAEN P A/ EEA List 7B AR, 0 E
£4EHAK.T S-CBR F A T, 4 B EWGE OHASURARRE K2, R R AR B Ao, AR & 1R F3
BRMEHNEERIPERERRBETS LEEAEZR 79,58 2 BEROMBEES 2, RASHREL

LS BB RN NEEA AN RSAESRNEP XNFEIEHA XL NN R R)5
FABETHAMA TR R XM AE M RENRL List FNEER BN HE 8 vl 4, @& — SR
BOERA £ /0 (H P IEA 235 51), o7 LUBRIE 31 3,38 7 LUF B = 40 4y JE R 32 i — 0 2850 i 45 R 0 E e .

EIRB R | MM TP AT AR U,S-CBR ) —£7 26 30 5 3% 40 W) L 5 L 0, 560 ) 2 i 2 3 A /S B K 31,
FEAMIMEEIRAESRIEOHHE.
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123 ZHE/AEJRIN

S-CBR HIZ£5FH00 A BT E, ERB AN —HARAE T3 B RS 3 — S ME TH B BT
AR R T 0T 015 B R k. 81 & &5 0 7(“Nim Gray” Article), W B AL % 2 K — B KB IE 59 ML &,
5 Jim Gray Mig3CHE 59 ML XA ERARLEZ TR, 59 Bt XHE5H Jim Gray X £ DK,
BAIT AR 75 5 1 & 3. 5 01 Z ) 15(Bernstein,Concurrency), % 2% 1 M—H AR AR 18 M E 2 HERKY
J5 AT AR BE# % 4~ Bernstein, £t 9, Philip A. Bernstein 5 T 16 5163, Bemnstein BT 2 B30,
324 BERIAMEURSH

ES-CBR A FEHREMBHRFHEASHERTLOSE FRIEREARE AE 1 h BEH2
FMES 1 RIEW 13 IS 2 8l TR R RN A L6 75 X B MES B, E IRk & FTE R A4 MR
WA E MR A SR EHRREN TR AENER IR MRS LU R R T BB
REF R R H LR AL Top-100 1, MAEW 2. B4, BH 5. 548 10 HEE 2 D EXHERSH
BEERERAEEWEF W I ALEHBLESNE R

F P vl LS R R R 2R R SRR T 26 3 2 AR 10 (1 485 B, 7 S 46 5 Top-4 I & {8, 98 J5 0o % 2 11 288 W 25 vk
RRMTHRE £ MBF AL R FREIP S RE AT &GRSR R L R H 22 E LR
REFh 0 - P A R AR, B I AR I AR T A & (AR LB T

4 MEXTIE

£ KSORD M 5T A7V & F7 i M T R L& 5B BANKSU M B 6 F5 Fe s B o 4 4 SURR[ 150 45 A% 01
T O R T & BT DbSurfert Ol B 266 T Windows ST ¢ 31 W 1 28 7 1R B B0 30 U B 12 (trail).
DBXplorer™ B 7 & 3 (R £ B AR, I LI R T R B R R T A R T, XS TSR MR AR S LR
5] 2

TreeCluster 77041 KSORD &R B L HTWHIE —4 T TLE - HEFEER T LB ELFEM Top-k
B R ST TR RIS S 0 A I A R ) A R 2k gk R R T 4R 28 ), e TR R M 4 R B iR
FHRINHNAS-CBR E—foRMBLME SN L EHNAMEEERNERET S E— 5L SR,
RIERAS TreeCluster 71201 P9 A B AE LR K ARt — 5 21435 TreeCluster 48, S-CBR £ 52 F
BREE A B P R A T RE A S R R, S RS 4RIE S-CBR R ALY RS BOUREER AR, T R K R4
H— R R MR B S-CBR BEF A =45 — 42K 1,7 MaxSize B AR BENHE LT ILKRHEM
B, TreeCluster ({3 P4 45 RAE S )5 B3R M RN FE R B .

Hunter" 2 —Fip A M H A B R EHA RS E R REERFRNBRETHESERRER 758
BT R ERER MR RGRA LR E S —EAMILA S R Elr RE T —Fx &R
TR SCHR(15 R A2 3 T 2 LLAY B AR, 52 e AT N4 30 19 B 5 B, IR 0 A R B SEER L 4. Hunter RI3C
MRILSTRI i H BE7E KSORD RAMR R EANLN, SEAE EE RS E AT EHNETERERN
PAT O R 45 R R IR LR B, BT SR A I R T B IR AR W, B B A I L R SR R i —
K&, S-CBR i MMWE ST T4 RN BRGS0 R BMT RS2, LB KSORD R M EM,
EH TR 4 G T AUE R M KSORD A%t Hunter W 5% A S BRI S-CBR M4 B
AIEFHLLEM,S-CBR FAEG R ERA N T ES Hunter PRIBLLBRAMNERET BRI BABNE
WEERE.

S-CBR Al e ELMR L5 0 5 72 AE (M B 4E Web I Google!'s . S0 S W s A4 (E T W BT B 5, X5 H 3 %
EEREIENARRKENMANE LM AET 2 FEF LM KSORD it BELERET 4%
WEEE ERBRAFSREFBREE KNS R.HE KSORD R IKE RDBMS MRS R, IXE Web
BB B %M. R KSORD 45 R & M IE R T 45 54 5 4978 3 ATLLS-CBR FI B S B AL R,
BB RERNEWRPASHE R FIRES XTSRS A P R e — B 8.
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RN FRTLAREAZMAAD I, WM. 5 R85 28 %543 KSORD 4 R4¥4E,S-CBR
BT IR LR T 0, T A 40 8 SR AR S 9 18] R A 0 85 5 480 (4 R B 2) (65 I M U BT 0 JL X 55 TreeCluster!! 1)
HRFE T R AL A5 TR R 27 ) 7 AR B, T ) 2 44 T, TreeCluster 9265 s iR A& 6 @A 8.

FERRERER MRESANEE REMZREREN P ORBEREFSH P BERERE R,
KSORD RZEMFEHBLMRA LML R, UMERMB A HRMS-CBR XA T FOIME T/ ELH A
AT PTRER & RE B 1R A 8 RAF B REA A R EE KRR AR P REFTFE NG R,

5 #FRiE

FIX T KSORD RN — MG RBIAE S-CBR AT 2 T

(1) &t — PR3 25 My 4 I N A SR O 45 & 19 KSORD %5 S48 27y v it e 45 R 4 00 Rl 7 4B 2 5 B )
FIRE R b B A FTE KSORD R4 32 & P 3l i & B

() HRPRGE RSB E /BB W BT T2 RATK RS B (R RR), A A O
RRIE#E— B R, UMW AP R B R R IX T8 B A2 X F B/ 3838 75 WO AR 03 Q0 e 80 52 Top-k
i e EIX A 3k A

(3) &1 T 2 R BB IHE RN F T4 A 2K

FE4 G TAE D, BRATH AR I F 7 6 H S-CBR I M BN SR ER SR A BE R NS ERE rY
WP TR H 7 LU P ] B S B i =t
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