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Abstract Text mining is a technology that makes it possible to discover patterns and trends semi-automatically
from huge collections of unstructured text. We developed TAKMI and MedTAKMI to facilitate knowledge discovery
from the very large text databases characteristic of customer relationship management and life science/healthcare
applications. TAKMI can interactively mine a huge document collection and provide fast computations for each
function. However, since TAKMI uses a proprietary index as a modified DTM and an proprietary aggregate engine,
and is implemented in C++, it is not easy to expand it to develop other functions and to integrate it with other
systems. In this paper, we propose an SQL-based method for storing annotated words in a relational database and
computing each function of TAKMI by SQL. Although the original TAKMI was implemented in a few thousands of
lines of C++ code, the proposed method is implemented in a few lines of SQL and is comparable with the original

TAKMI.
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&L TW3., £77, ¥—U— N2 E5EETIZ, EXREEIT- T,

W, IN—T =708k, 1% —Xy NOERREIC
XV ERORE, EREBIEHICRY, THFAMTREBSNEX
ET A DOELBEBEIND Lo, KREICERHEINE
LET—INOHBEAETIOICHME LTT XX b~da
=SV IHRER SRTNS [6).

REOIGEN LR LWEFRBPEEICE 0D, ZIhbHA
ERDHZENTENZHFICHETH DM, BNOILEEZRL
HY 2 ENEBZ LR TRV, &%, XEF—FITT0H
WM HHEYENE LB LT, F—U—FREEMEL

HHOXEEZHERT DLV FELH LD, RiLOoENRH -
FHAI, BRTERVARCHELZ .
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MERHNDZET, KVHRMICTIA T —FE20HCT&
LEMPARESN TS [4]. =B ZATTFFR bvAg
=727 5 IBM TAKMI (Text Analysis and Knowledge
MIning) Ti&, BRSELEENEZHNT, XHEHNL TR
ES5LE] EWOIBEEFRYHTZ &C, a—erZiZBiT
HREDOIEEMNT L, BEDOMWEDOENE LT OHH
{LICEBR L7z,

—J, EMEZEOHETIE, MEDLINE & MEEN 54 9E 5
XRT — 4 _R—=ANJEL BN TV, MEDLINE &%, KE
NEEZFERERS [ (NLM ™) OKENAA AT 7 7 a o— Rt
& [2](NCBI%?) 12 L 0 BE STV 5 ERARAEWIE SR
T AT THY, 1960 F0 5D DAEPEZ RS BEHZ I N T
W5, ZA ML, TTRANT 7 N LOHEEENT —4 LEE
%, FHPE, AR, BiR & OBELEH PubMed [3]
XV ABENTEY, T4, PubMed OLET —# NHAIR
LD LT AMELREANATON TS, BETIE, EWIE
FICERIZHREE L 72 MedTAKMI (IBM TAKMI for Biomedical
Documents) ZBAF L, #&ftL T\ 25 [5].

KLU, ABRCLLOXEGNET XA A= TI2L5X
EANOER, EfiERL TS, AFICX 5T, Hx
DT F A OFHREEITE <, AR CIBRZR /AT ERIC IR
SHLTE HH, NFTOMBIIIRARSH Y, KREOXELES
MTEY, P77V T INTELEOLBHRL R DGENSE
W £, OFTRERIIONE O IR T A5 AN L4 b D,
—J, TXAIYA =V TIZE D0 TIE, BeroT7—20%
WTCHRIRL ) A REEFOLRREERH D OO, &7 —F X4
LT BHZET, KEOT—FPIELL T CE TWViLE, £8
IRARY BRBEEICDBMSE DI ENTED. T~ OB
MDBENZ E0 D, MBITEDSRITEERICONTT 5 2 E NFARET
bH5.

#£1 AF, THXFAIA =T CLLER, Hi

EF S
HR2OFEROSFMELSBL |- K BROF—ZEHRIHELL
AFIZEBHH |- SHTERAIHERICERIZ  -ERESBX
HIGHRD SHEOTRIRE
FERE |- 2TF—SEARICHRED
4=VY | > ARMLSHFLTE - EROF—SOSHTTEEL
-H# JAXERL RN
-
- fERBERAEL

- BITERBRSPYHL

RK2IIBARSEHINC L VB INT-H ORI GET—4
FIEAT o EM A2 B OB S OIEICERZHDTHDH. AFET
DI THBEAL VAL T2 D IIIRBE D EDNTH D0, B
FIRER TR LN CEES ORBOMBE M & RS 5 121X E~ o
XEICBEZBTHLENDD. RFHEROLELEAS O R %z
THEDIZ, F—TU— FEHEFH LT, fKRkx REFHEIZESWT
Tl 5 Z & CEEAOERBIBONS. Bk TEHTIY
Ea— bEFHESEED D TH B, —RICHEFLEIT R TR

(#1) : United States National Library of Medicine
(#2) : National Cancer for Biotechnology Information

XU BAMAEN. K2 DLUL 3 TIE, HERSTEOHAS
DEOUBEBLELRY, AWMORERUE LS. TFA b
v A =27V AT 5 TAKMI O TIE, *EECiITEERE 4
DEMEMER ER L CRY, F 2 CUMil4E 0P % s B
SEBDNEETHD. £7, BEE~ORBEOBENS, &
HEDBERICAET DL ICHAI A RATEDLIENEHET
HoLEXDL. Tihbbh, JHEECMY AT AL ORSENRE
BERD.

2 WRAeXET—F 2GR 280

MED | 0E HhE (AR) BT ESR MEHR BREE
RE 2 (T—5RE MERE
BWME REMHHK)

LAL | %R BEETHR TRERER XF5| HEEOHH
1 ERYRAL BiZES| (GEORE -
EAXEAD
B#fgL)
LA | K& | 2BNICEDESE fRat BEOKFY BESH
2 RENEEFLTND KR

hEF—TJT—FLAR

ILTHEE

LA | 55 | 2BHITEDESE 9SRE)YT Vector KRR
3 BE | AEABENTND | 950044 —a> | Space Model | BIED T

MNERFIAVED

BEFE,M SR

TAKMI O & BREILEEICEIET 228, MBOT — 2B,
MEDEHT LU ERANTVWAEDT, DT RT L EDOFHES
P R DR NES TIIRY. TS MEE RIS T
BIC, KT, 7/7—varanktd:—v— REEg%sT—
HN_R—RIZA T L, TAKMI O%i/~A = 7H#kE% SQL
TEIBICFESITT 5 FIERRET . AROMBRITLL FO@EY T
H5. 2HTT XA b~A =0T VAT 5 TAKMI OERK % 8
BUZHENT 5. 3HITIE, F¥= Ay M-HETHZHOWERER
DFREFEE T I Ea—MENnNS~A =2 THEEEHIZ
AT S, AFTIE, T/ T—varEnET— 4 2ERT—
HANR—RZARNT L, #T Y Ea—0iEs SQL TrRsic
FATT B FEERET S, 5 H T, MEDLINE 25 D) 50
BT TARNT I bERAWT, (ERFIEEREFIEOLIKRIERE
1795, 6 HiCTHERMEIZOWTEBLEL, 7THITAROE L DER
5.

2. TAKMI

TAKMI OHBUIHESCARAT, AL, BItRhiH oL 2
1T O B EREERE & MR, BREHRIEZAT S T4 4 MREND
2%, AETIE, ZnbOMREREMRICE~D. FEMITI
Bk [4]~[6] BRIz,

2.1 ® W& B

TAKMI ¥ 27 LA DORILE TIX, AHTF A Mg JSA
(Japanese Syntactic Analyzer) [7] R CCAT [8] IZ & > THESC
fRAT SIS, —IREYZRBEFHRORESURRATRR L, BB EREE
D= NANLREFFEEHNTHEE L TEY,
DT HR b u SREYELTN L EE SN TNWD DT TR
BRODT, FBEORRLTHFANT =I5 LCEWVRE 21
LHZENRERGERH L. K 1IZREND LD IZRTLERDE

a— )Ltz



1AT YT T, ANWELTEZLNET XA N —XI, 13
URICEARROHE, FBEFEORMIITRDND. EYEE
SCHRIZIE, #ilxiE, “1,2-dihydroxy-1,2-dihydroxynaphthalene
dehydrogenase” & W2 72 WEA R “repetitive sequence-based
polymerase chain reaction” &\ I BELANHITS. ZDk
IRFBEFLTIANPLIELVWEARBZHMHT 5 Z & I13K
HWThHhDH. 22T, FEEEFHOWCHBOREREMFAZINLLD
FECE 2 TRL. BV CTHBFOBRINCOWTHAT . £
EESCERICIE, Blx0E, “DNA” & “Deoxyribo Nucleic Acid”
DL, ALBEERTRIANRR LKL TRINDIGS
Bhb., TNHOENRELLIMEL LTHRbD L, KEITH
B9 2 iR TARFR — O BER 03B 2 I E S 5 RE D
H5bH. - 7T, “DNA” & “Deoxyribo Nucleic Acid” ®IE#
% (canonical form) & LT, Zi#ZHIZ “Deoxyribo Nucleic
Acid” EBEKLTELZ LT, ZTbERHHT5.

B2 AT v TR, EMABREICL S TT /T —va v
N7 H A N ERNTT 5. HBEIDAT v 7 TIE, F—U—
ROEEREIT IV Y —OFRORT DL RDHHATIY
HEZHEL, ¥—Y—FEZXH LTI 25T 5. flx
I, “brain”, “lung”’, “liver” 72&DF—TU— FIZXtL, [&aR
HTIVEMEGL, F—U—FEATIYRROXT T
L. FTHESURTORBR N B4, BER 2L, SBHiC
BEa- 4 a7 & o 2 HEMR, 44 5-BhE-44 5 e £ o 3 TSR A Hh
5., s —U— REMAOEHND F¥a A MEEGD
FHEFEOBERZHEET 52 B TEDLN, EBEOTF R M
EDXIRTENREINTVDIONELETDHZ ENTERN
1D ThHD. FZT, a—LeUBEMELTHIIRTHA
A=V T VAT ATIE, THRRAMNEL MARES L) &
WOREREIRD BT 72T, RELRBEEZEEST20ICHH
Lin. —F, EMEETMRERG LT D5, AT
WESER L] ZOVETZENLVEETHD. HilzIT,
“Smoking increases risk of lung cancer.” £\\95 7F R hv b
“smoking...increase...risk” &9 NVN @ 3 HEHBEFE HH X
na.

21X TAKMI ORAEOH|TH 5. “Repetitive sequence-
based polymerase chain reaction affects deoxyribonucleic
acids” A& LTHEZ BN L&, “deoxyribonucleic acids”
DIEEE E LT “Deoxyribo Nucleic Acid” 2%, &hide LT
“proper noun” NE5-x LN 5. WEIENTEE, ThEhox—
U— K, 2 HEMR, 3HEBMRICKL, AT REDVHETHN
5. ATTVIIAEETHY, Ny MoXoTHALBKE S

NTNLHDET 5.
Step 1 <
AR HERE |, Step2 Sl Step 3 Mining
XBEE CELE HHSCRRAT i 7

[S— [—
HrAENE

1 TAKMI OijALER

2.2 BRER YA

TAKMI iX K& = 2 v MEARIEK, HDVIEF—U— FRE
REXRBIZL > TRYVIAENTZ FX 2 A MERIZH LT,
Bex g~ =V THRERER L, FXa 2y MEAGORHMES
=0, TEORXa AL NERRBTHEODDVRATLATHS.
F—U— FRETIE, 2—PNREXF—TU— K, ZORBE
EELORIF 2 AV MEADBESND. <A = JHEREICIT,
HF LY Ea—, 2RI Map Ea—, FEv 7t a—, #
WM E 2 —, BERIIE 2 —, RE—VRFE 2— LTINS
e E52 BT 5. A7) Ea— 3 EESINEITIVICRE
THF—U— RIZXT D RFa A2 ML, HHESNTE
BT FYOYT AT IVED FE oAy Mok i HHRET
HY, BOIAALTE FXa A MERICHEHT 2 —VU—F &
RREEE B E SO ENTE S, B, HHHRATKYIA
AT RF a2 A MERIZKILTC, BBETOHTIY #HETD
ZET, TORKREFECHKET E2X— T — FOBRALBAD
BB O—EE FXa2 AV MREFRICHBHLZENTED. 2K
JtMap E=2—l3 22007 Y OET H%—U— FOIHEE /B
HOMSETRDL-OOBETHSH. HlxiE, BiEFMHORH
X, BET-HRAMOBEREEZRARDZENTE S, ZOM,
HERHTE = —1%, HEORHNELND, HHHEENAICH
RN Wo T2 ) T DT ERFT H72008EE, vy 7 il
Ea—id, HEORMMNENICER L, RN E > THN
TFHEHOEER KR D720 OMRE, RERSIE = —XRERSI
RFEEOEERRT H-ODOHETH 5.

I LI —FIIRBEAESC~Y A = THE TR DN TR %
AWTELIZ RF 2 AV OV IABEITI Z N TES. %t
FERNCHERME T X DRI TAKMI O EE R CcH Y, =—V
WRBE~A =V TRFRICO OB RR D, FRa A ME
BORHe, IO X2 AV MBI ENTES.

F A HOHEEICET S 3 S04 (B (lupus) 2,
Wi fi (psoriasis) ®?, M#Y ¥~ FF (rheumatoid arthritis))

Input: \ petiti based chain reaction effects deoxyribonucleic acids. \
Step 1: petiti based chain reaction effects deoxyribonucleic acids
v
repetitive sequence-based polymerase chain reaction = Proper Noun
Deoxyribo Nucleic Acid = Proper Noun
Step 3: T~
N \2 N
petiti based chain reaction effects deoxyribonucleic acids
.verb
repetitive sequence-based polymerase chain reaction
EEIOBEIIOC Deoxyribo Nucleic Acid — .A.1.2.23.4
-propernoun
Output: repetitive chain reaction
A1.2234 Deoxyribo Nucleic Acid
.propernoun Deoxyribo Nucleic Acid
.verb effect
rel_nv repetitive sequence-based polymerase chain reaction ... effect
rel_nvn repetitive sequence-based polymerase chain reaction ... effect ... Deoxyribo
Nucleic Acid

2 TAKMI D #iALERD ]

(FE3) : #i7e EORRIC & 0 BU§ ORES R S A,
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K& R D ABMER G2
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HFIY-X : Keywor
(Ex. 18—Y4) am - %
; K
e (TR ‘ x .
[ 1 = SR DR IZALIAFAL,
,J :‘I -y D -,
—oosramoREmoENs L Auah ] B> THNAE
BRI-LY i E Ry AR BRORAERUIER) 7
[ wmew | BRI
P -
ord A =
CIL A SABER
B [
CICIC

HEOBEWZLDS. 5ERE 2 HFEXBEATDERAE "M
BRIIGA LY BT Y T SHF DHBEBVFHEHSEIE BRI CHEDEIEET
et 1R T

3 TAKMI O~ A =2 7 ke

LUNX12EE
EEP 7S 3

'y
LUNX1T#—*U*F§?©

A1223 brain noun1 lupus

A1.2.23.1 lung noun2| psoriasis———

A1.2.232 liver noun3| arthritis ————1

A223150 ] cancer
L

Fo 2 AR () Fa AR H) Fea A M) Fa A2 M)

LUNX1&974 L TDlupus
EECFFAUES

X 4 fEHrF A

BENEARRIBETFICEHAEL TV EAMBATND
N, WEINLORFELN RUNXL & LTHALNDT-AELSE
PREATHEIETORMBICL TR EEENDZEDNHLD
(2772 [9]~[11]. RUNX1 RZRLNOR4 & BN H 5 =
L ERFEFNCH S TONIE, ZNICET AR EE ORBE
VUTRETHZERRS THS. L, RUNXI B ED X
5 729idh L BEDN B B D EFSTEWVIGEICHE, M4 I1ZRTED
IZ RUNX1 CHVIAATR Ko A v MERICH LT, RADT
FYVEEEL AT Ea—%FETT5HZ LT, RUNXL &
ﬁ% e, M82) U~ OB EICR S b L
. M A RSO SOOI E 7o TV BN, TAKMI TIE3C
BR[5) IR END & ) e FHAIFREIC A S R b KRR &
%. TAKMI iZATLEEC lupus, psoriasis, theumatoid arthritis
WA EWI BT Y ZEYYBTTNDEDT, F—TU— KLk
TR, WROF—T — FOAHIRE L CHEHEEFHRS Z &5
Tx%. &5lZ, TAKMI ® GUI ETHl2IE, “lupus” 258K
452 & T, RUNXL &4 & LTOD lupus 25T RF o AV
MV IAAT, SFERICIRIT 2D KT Z &3 TE 5.

3. WXk Fi&

AR CHEHFEAOHBLDT=®, BT ITY Ea—DRIZDONT
P 505, MOBERE b AR TR 2 FIEIC L VA5 ITHRRY
BTHDH. ERFIET, TAKMI IIF5#EE ESEICETT S
BIZ F¥ 2 A v M-HFE(T% (Document-Term Matrix : DTM)
EHVCNS., KEaAy hOEAE D = {di,ds, ... dn},
FFEOHEEE T = {t1,t2,...,tn} &T5. TDM T m xn ®

1751 M = (m;;) THY, ZDOEHFE my; 13 ¢; 25 d; TEIHB
LEPERLTWS. ZOFT5EZ0E BT 2ICEEL D

Keyword whose categories are c3. Narrowing down to a set of

— — .
documents containing (c0,kO0).
€0, |p1,|c2,|c3,|c4,|c5,|cb, |c7,|c8, c9, {d1,d5,d9}
KO ||k1 | k2 | k3 | k4 k5 | K6 | k7 | k8 | k9 @
1

| do | 1 Aggregation of the distribution of
| d1 1 1 1 documents for keywords in
d2 1 selected documents.
[ d3 | 1 2 (c3,k3): 2
d4 1 (c7.k7): 1
e 17
dé 1
d7 1 N
—— Keyword whose categories are c3.
| d8 | = 1 {K3, k4, K5, kB,k7}
do J|[ 1 1 1

* We assume that c3=c4=c5=c6=c7.

5 A7 Y Ea—DFEITH

AEYEEZET LS, DTM XHFEFICHRITITHLDOT, FE
PooBEREA VT I A% ETHLT, EAEY RICX
N7 FTAHZEINTES.
21HICRARTZL 9L, F£F—U— NI AT T RNEY 4T
LA TWVAEODOT, TAKMIIZLLFO X 57 DTM & T 5.
DTM OBATIIRER & RBRICHE R 2 A 2 MY T 5. &5
BT Y X —U—FOxt P = {(c1,k1), (c2,k2), ..., (Cn, kn)}
D1DIHET 5. K2 0BT, (¢, k )(A12%4DNM
BRETHDH. RCATITYTHLERLF—U—F, HHWIR
LTIV TCHRLF—TU—FOHFEHEHDIDOT, i F51Z
*L, ci=cj, HBDWVIEk =k; OHEHHY HDH. IbIC
p; = (¢j, NULL) ®E&bHH Y, p; T2 m; 17T
CEBERT X —T—F, H5W\Ec; OFMIT IVICE
#5&%@%~U RS d; WA L7245, 2
it %k 507 TV EHEEHICETT L0060 THD
K50k, 2—YRITTY Py THEF—U—Fk &
ERRX2 A MIKRVIAALTE®R, B7 3V 3 ZHEL
72, TAKMI R ED X ST T Ba—%3FITT 5
DERLTVD. IZUDIC (co ko) ZEHEL FFa Ay MES
{di,ds,do} \TE VAT (UBE 1). ZR LR, BT Y cs
BT D% —T — F {ks, ka, ks, ke, k7 } 2755 (LB 2). Z oD
%, {d1,ds,do} IZBINEF—TU — NICKHT 5 R¥xa X hosy
i {(cs, ks) : 2, (cr kr) 1 1} PNES NG (WP 3). “hiF—
U— FEFH LMW, M4 DOTROE3DIHYT D, £, H
TAY Ea—ZiIh 7T TYEHBEENH Y, K4 DO TROEIZ
YT 5. ZE2—FRRELLENT Y 3 LFNTHY
cs.l, 0 ,c3.5 KT D R¥a Ay hOSFfEZET. ZOHES,
WU 2 T (c3.%, NULL) DHEAIES NS, ALEE 3 130 1 0
2 ICHAFHEATNENDO T, FEEROEITRICITAE 3 OER]
12 1000 AFEEEICY > 7Y v/ LT, B 3 IXET SN D B,
TAKMI O BRI EEICBET 25, B OT —F B,
WMEOHEHZ DU EHNTNDDT, DY RT LEDOKEE
BT RHERE DR NAES TIIRV. TS MEE RIS
Iz, WX, 75— varianktd—U— FE2ERT—
HR—RIZA KT L, SQL CrsIcEiHT 5 FIEERET 5.

(7E5) : o7 TR ER



4. REF &

HTIANVYY =T ) T—varInEF—U—FE2R LT
FTBDICLLTF D X 512, CATEGORY 7 —7/ /L & KEYWORD 7 —
TNVEEHRTS.

CATEGORY (PATH CHARACTER,

DESCRIPTION CHARACTER,

PARENT CHARACTER),

KEYWORD (DOCID INT,

KEYWORD CHARACTER,

PATH CHARACTER)
CATEGORY 7— 7 NVD%& L a— KL, 72V Y —EOKHIN
TdH Y, PATH iZ/— b2 L E TR, DESCRIPTION /¥
i /544, PARENT [ZEEiSD/ 82 CThH%. —F, KEYWORD T —
7w®%v:~hm7/7~yayéﬂtﬁ#~7~Ff%m
DOCID {X ¥ = A > k ID, KEYWORD |Z¥%—U— K, PATH|IH
TAYNRRTHD. HDATIY path IZBTEHEXF—TU—F
Cxtd D REa Xy boSsmEEHT 57200 SQL IX

SELECT KEYWORD, COUNT(DISTINCT DOCID)

FROM KEYWORD WHERE PATH=’path’

GROUP BY KEYWORD, (¢D)
THY, path kT 50T I VEHOZDDO SQL 1X
SELECT DESCRIPTION, COUNT(DISTINCT ID)

FROM CATEGORY AS A, KEYWORD AS B
WHERE A.PATH=’path’ AND
(B.PATH="path’ OR B.PATH LIKE ’path.%’)
GROUP BY DESCRIPTION
UNION ALL
SELECT DESCRIPTION, COUNT(DISTINCT ID)
FROM CATEGORY AS A, KEYWORD AS B
WHERE PARENT=’path’ AND B.PATH LIKE
’path.%’ AND (A.PATH=B.PATH
OR RIGHT(B.PATH,LENGTH(B.PATH)
-LENGTH(A.PATH)) like ’.%’
AND LOCATE(A.PATH,B.PATH)=1 )
GROUP BY DESCRIPTION, (2)
TREND. ZIZT, pathIX 5 D c3 ICHYT D

SQL(2) X375 % Gt DT, < OFHEEHZET 5.
3MITHRAIL D% (¢, NULL) I2fi4 5L a—FE R b7
FT50H 1 O2OFETHDLN, 7T/ 7—arIndx—U—
R H 7 2 Y OFRBIIFEFICREZVOT, REFIETIE
AHEE DT HREIE Z 1T 9 1= DIZHINE-BIEEE VW2 uﬂ
ZOFEIRZK 6 IR T LD, AOKHAICHIE BIEZEY
BUCTC, 2 {MiRORIE, #IEEZ LTS5 L CAEHEEITD
FIETHD. BLADNBOHETHSZ2BIE, A ORIIEIEZB
ORMEL D K& L, 2o A O%IEILZ B ORBIERED & X IZ[R
%. SQL(2) o35 BEIIRIIE, ZIEDOR/NBEIRICE X Hx
LNDLDT, WEFHRITEHICEFNHEEITH Z ENTED

ULib,umwm?~7W&KHWM7~7»%uT®

HMEET D

6 AKROHiE,

®IE, RS

CATEGORY (PATH CHARACTER,
DESCRIPTION CHARACTER,
PREORDER INT,
POSTORDER  INT,

DEPTH INT,
PARENT INT),

KEYWORD (DOCID INT,
KEYWORD  CHARACTER,

PREORDER INT,
POSTORDER INT)
CATEGORY 7 — 7' /L 0> PREORDER, POSTORDER, DEPTH %, #i/&
DOHNE, #%IE, S THY, PARENT B EAORIETH B
KEYWORD 77— /L0 PREORDER, POSTORDER {17 /7 —3i 3
ST 3 OFEOHIE BIETHD
i path OHINE, %BIEZ pre, post L3 D&, BiizlaTr—7
IVDEFIZHEST, SQL(1), (2) 1k
SELECT KEYWORD, COUNT(DISTINCT DOCID)
FROM KEYWORD WHERE PREORDER=pre
GROUP BY KEYWORD 3)
KU,
SELECT DESCRIPTION, COUNT(DISTINCT DOCID)
FROM CATEGORY AS A, KEYWORD AS B
WHERE A.PREORDER>=pre AND A.POSTORDER<=post
AND B.PREORDER>=pre AND B.POSTORDER<=post
AND B.PREORDER>=A.PREORDER
AND B.POSTORDER<=A.POSTORDER
GROUPY BY DESCRIPTION (4)
L72%. SQLIZ&ET — 4k L CHEFLEE 24T 5 554 @ SQL
THDHN, FNEEOF T —FTCRXF2 AV FBKYIAE
NTWBHAE, SQL(3) IX
SELECT KEYWORD, COUNT(DISTINCT DOCID)
FROM KEYWORD
WHERE PREORDER=pre AND DOCID IN (sql)
GROUP BY KEYWORD,
LB, T Tl IKVAENZ FFa AL MERD ID %
WY SQL Th Y, K5 0FITIE, {di,ds,do} S &I
YT 5. REORECE, RIlE2LVRITEHAT DI
POSTORDER<=post D {X#> V) {Z PREORDER<post+dep % FH 7= V)
BIffVWAbEZAVTNS



5. % ER

PEFEE Java THREL, CH+THREIN TV BHREKFE
L HIREREITo72. TAKMI O 25 LAEKIIK 7 IREN
5157 Web ¥ —ERELTEEINTEY, RE=VDVUE
BET 2 L0 ICT7 T U ECRGICEMETE 5. FEBUCIE client
BTHTTY Ea—DfnEbEEHITL, TAKMI $—/~—
THEFBMEERITV, BRE2ET. #ERTEIMBOA VT v I R
T ANEHRNT, EEHBEEITY. BEFIET Javan 72 7
Z A58 SQL #45% LC, JDBC (Java Database Connectivity)
REAT, BT —FR—RZA N7 ENET—ZIZT 7 AL,
SQL THFH#EEEITH. TAKMI ¥—,3—0 CPU % Opteron
248 2.2GHz T, AE VU 2 3GB T& 5% IntelliStation 6224 %
AWz, £7- 2 OFF#ICIE Windows XP & DB2 Universal
Database Enterprise Server Edition v8.2 234 > X h—/L &},
TW5. EBRICHWET— 1% 503,989 {4:> Medline 77 X k
7 MTHY, THXAMFEEE) FT—F Lblc, ERIEE (B
#R° Mesh Term 72 &) 672 5. miE%, 7/ 7 —vav
EN=F—U— NI 193,185,919 3, I 7 =V #i% 340,154 i
1, (¢, k) OFESEIT 14,331,595 Tho 77,

EBRFEE, KAITRT I FFa 2y MESGERICH L
T, 12087V EHRELTEF—U—RFEa—%2FTT5.
TAKMI $— =R WG bR 2% ThH oD DIRERE %
BT D, ZO#EEE 4 340,154 BT T VK LT, F—U—
NEEF &7 TV EHBEER Y RT. HVT, “cancer” THK
DIALTE R o A2 MESIZR LT, RERICIT D . FHERRRIE
“cancer” |2 K 5 F — U — FREROFEH & B, WA HE
1%, BEMICAR SIS DT, 2—FOERMECHRITE £/ .

K 8 iz &7 —#Ixtd 2t HEEHTH L. K8 D DTM &
DB IR FIELRETFETHY, KW & SUBIIHELE

Search/Mining Server

Client || CQ T TAKMI Conventional Index
(browser) Server APls Method (C++) file
Proposed JDBC [——
user Method (Java)

X7 EBRRE

[ phe=

Coverage Rate
o
@

“e-DTM SUBTk
0a T u @// -m-DTM KWk
I l]' ) / —&DTM SUB10k
03 ¢ DTM KW10k
I // J< / —%-DTM SUBS0k
02 —8-DTM KW50k
o1 g ! éi —+DB SUB
—— DB KW
om—m - —_g ‘

0.001 0.01 0.1 1 10 100 1000
Response Time[sec]

8 &7 —HIIxtd % FHHERH

1

0.99995 -

0.9999
e DTMSUBTk  |—
-m-DTM KWik
—&-DTM SUB10k
—-DTM KW10k

0.99985 l//
09998 ’
~%-DTM SUB12k
-&-DTM KW12k
099975 b

——DB SUB
——DB KW

Coverage Rate

0.9997

5 55 6 6.5 7 715 8 85 9 9.5 10
Response Time [sec]

9  “cancer” TRV IAATLT —H Tk % ERAER

HTAVICET XU — FEH LTI EFFITHYE T 5.
“DTM KW 1k” 1337 > 7 iz 1000 s+ o5k F
HEOFHEMMCHY, BEFHEEII 7Y v 72T 2T —
B EANE. RPO&E (v,y) 1%, BITFIVDIH y%DH
FAYN e WUNTHETERLZZEERLTWVS. BEFEID
F—U— FEFHZBWT, 0.1 B TR 8I%D AT Y OfER%
WY ZENTEREN, ERFPEX T Y 7SNz 1000 4
IR L TR 60%, 10,000 {125 LTH 0.01%TH -7,
T, “cancer” THKVIAATZ 11,914 D ¥ = A > MEAITH
LCHEREZIToEN, K8 LRETH-. KSITREND
£, 0TV oAT IV ICH LT, BEFIEIERFIEL
D ERICHE TE .

LOLARNS, [f ¥ —Fy b ED Web R—T T2 —H 0
Z® URL 23 Th b 8 PLINICR R SR IT TR B2
LV REBRAIOB RN L ERFERE - & &, 10 BfHETo
HAR—RPNENEINEYVBVFETHLEEZD. MIIT,
“cancer” TR VIAATET —HIZxT 55RTHY, Hahs 5 B
N 10 B, #ElhE 99.97% 5 5 100% DA IEK L= b DT
»b. SHNL—LOBRNDRD LK I IIERTIEO T BRE
FHEIVEWEEZRD. #3, 413487 —4# & “cancer” Z&Te
F¥a A2 MIRVIAALET — 2 It T 2 EREREE LD
bOTHD. FEFEFMITRETFEOFBENVD, 10 LW
IAERZRE RV DT Y BUIRBRFIEDO T NEL R DHBEN
H5.

K3 BTk HERFER

Fik FERERE (] | 108+ | 1008 §
DTM KW 1k 0.143 1 0
DTM KW 5k 0.284 26 0
DTM KW 10k 0.526 16 0
DTM KW 50k 4.293 75 0
DB KW 0.185 10 0
DTM SUB 1k 0.138 1
DTM SUB 5k 0.176 0
DTM SUB 10k 0.405 5 1
DTM SUB 50k 2.091 33 0
DB SUB 0.137 20 2

T, 110, 100 B CRERZRERVWAT )



F£ 4 “cancer” TRVIAATLT —H#ITxtd % EERER

FiE EHFERER (#1108 § | 100 £ £
DTM KW 1k 0.177 24 5
DTM KW 5k 0.355 116 5
DTM KW 10k 0.511 28 7
DTM KW 12k 0.594 27 7
DB KW 0.267 23 0
DTM SUB 1k 0.195 13 1
DTM SUB 5k 0.352 65 0
DTM SUB 10k 0.484 18 1
DTM SUB 12k 0.534 24 2
DB SUB 0.413 706 5

F# 4, ROK 9 DERT, “cancer” IZVIAATET — & ITxt
L, HilED pre THBZHT I VICKT H¥—U— FOEFHIC
*45 SQL X

SELECT A.KEYWORD, COUNT(DISTINCT A.DOCID)

FROM KEYWORD AS A, KEYWORD AS B

WHERE A.PREORDER=pre AND A.DOCID=B.DOCID

AND B.KEYWORD=’cancer’ (5)
TREND. BEFHEIZBWVT, 51573V LTE
K QEFEMMEZET 2ERO 1 1% 193,185,919 L =1— R
5725 KEYWORD F— 7T VDL T7VaAf v ThbH. BEF
BERETDIEDIC, UTOFEEHVE. 57— T O
RF¥a x> bID 2RTBEEE d(T) ¢35, 7—TLVT %
id(T) = U;id(T;) 232 4d(T;) Nad(T;) = (i & ) 2=+ L >
2, o7 —T VT > 2) 12083 5. SQL(5) X WHERE
#ilZ A.DOCID=B.DOCID % $ DD T, NEINEKTF—T L&
12 SQL(5) # FEITHhITKFnE & 52 & T, LLFIZRY SQL T
HLHOFX2 A MDD ZEFERVT—TNAOT a A xltlT
LHTENTEAS.
SELECT KEYWORD, SUM(COUNT)
FROM (
SELECT A.KEYWORD, COUNT(DISTINCT A.DOCID)
FROM KEYWORD1 AS A, KEYWORD1 AS B
WHERE A.PREORDER=pre AND A.DOCID=B.DOCID
AND B.KEYWORD=’cancer’
UNION ALL

UNION ALL
SELECT A.KEYWORD, COUNT(DISTINCT A.DOCID)
FROM KEYWORDi AS A, KEYWORDi AS B
WHERE A.PREORDER=pre AND A.DOCID=B.DOCID
AND B.KEYWORD=’cancer’
) A
GROUP BY KEYWORD (6)
X 10 1% “cancer” TV IAENI=T —H x5, TEKFIE, 1
20 KEYWORD 7 — 7 /VIZxd 22 FE, KEYWORD % 10 43|
L7 DREFIEL IR L= ERER CH 5. KEYWORD 7 —
TNEDETHZET, 10 DICBITHAN—REFIF—U—F
31 99.993% 05 99.999%12, H T =Y HEEFT 99.79% 0 5

#5 BRVFEEEEFLHT I VICHT DR

category B0 38 DTM KW | DTM KW | DB

5k 12k | KW
.commonnoun 340,154 231.2 238.7 | 53.0
.propernoun 7,903 11.8 10.8 | 2.8
.verb 32,826 73.9 74.4 | 9.7
.adj 23,629 61.6 62.4| 7.2
rel_vn 1,337,891 171.3 1777 7.6
.rel_nv 601,256 85.7 85.3 | 3.6
.rel_vnn 5,439,810 145.6 162.9 | 9.8
.rel_nvn 2,294,012 99.3 101.2 | 4.4
.rel_.nnv 1,812,501 90.7 89.5| 3.8
.affiliation 282,729 53.7 55.3 | 3.2
.pnsubstance 48,512 66.2 68.0 | 4.3
.majormesh 89,275 83.6 85.1| 3.1
.minormesh 111,761 126.2 1285 | 7.8
.chemical 10,146 17.9 18.2| 3.1
.genesymbol 15,310 48.1 48.8 | 7.3
.protein 15,562 57.1 58.2 | 6.7
.biomedicalterm 91,670 133.7 137.8 | 21.1

99.93%IZ EH- LTV 5.

#F 51X, “cancer” TERVIAATET—HIZH LT, < DR
DENBTHHTIVICKHT HHERMTH L. K5 LVRE
FER, BRVERSZNAITIVICH LTS, EEICEET 5
T EBFND.

6. & =

BETFHEIT, EEHHEEL SQL TIT 5 7= OICBEFEOBERE, &
TR A BB CEBR T H LR WRETH D, AHITIE, 2%
Jt Map B = —0OFEBFE, WHk, Hri- 2B o et
22N TR 5.

2 Rt Map Ea—
ARG CIBHAOHBEDZDICHT TY Ea—IZ 20 THF L
7228, 2RIt Map Ea—%, LLFDL 57 SQL TEITTE 2.
SELECT A.KEYWORD, B.KEYWORD, COUNT(DISTINCT DOCID)
FROM
(SELECT DOCID, KEYWORD
FROM KEYWORD WHERE PREURDER=p'f‘61) A,

%

0.9995

)W’

0.999 -

——DTM SUB10k
—-DTM KW10k
—4—DB SUB
0.9985 —m-DB KW —
—%-DB SUB 10_divide
—@-DB KW 10_divide

Coverage Rate

0.998 -

//k"“
0.9975 4 L L L L L L L L L

5 5.5 6 6.5 7 75 8 85 9 9.5 10
Response Time [sec]

10 KEYWORD 7—7 /L% 10 5% L7234 0t FZEfE 5




(SELECT DOCID, KEYWORD
FROM KEYWORD WHERE PREORDER=pre2) B
WHERE A.DOCID=B.DOCID
GROUP BY A.KEYWORD, B.KEYWORD
ZZTC, prel k& pre2 2 —HFIHEINE 2 20H T I D
AETH Y, KliE blcF—U— FMEHOBEATHS.
iz 7Ikl4
5 ffiC KEYWORD 7 — 7 /LD ENEIZ W Tk <7-. SQL(6) A
LMD LI RBEEINTKT — T N EOEFIIMIICEHE
ENG. HBERIIE— CPU O—HOHEME CITbn s
PADOBRT — 4 =R FWSNHEE YR — L TWVWBHDT,
V—Ra— REEET LI ERSAESICHIEFERTE, &5
B OMBENLED D, 7, C++TRESNEMERT K
MPI (Message Passing Interface) 72 &% FVW 7= BRSNS B &
RO, BRT— 4 _R—2 &[N Z & CEBIETORRENE
&)6(?'1»‘.6)_
LR
RTALERCHRE, HDVIIAFAEBERT AAFICK L, HiF/
RO HTITYNREHYBTHNATWDEETH.TAENB] &
WIORBLE TBEN Al EVWHIRBII=2T7 Y ANRRDLNR,
ZOEI RRBBOENEFRL-0IC, RIAEI =T —
Zizxt U [F—XNT, HFOBEH, W0k, RFEo
ERFDIEIZER LN TWS ¥ a2y Mg EBRFADORT
BIZHERE L] EVWIOIERBHSTETH. TNETHRRTE
7L 912, TAKMIJE R a4 FEMOFHEZBEL TS
DT, XHMOFELHBNEOHT Z T 5 IITRIBRILE
BRFEERD. —F, BEFEL, 0L RBEOHFL S
Z D PRRIC RIS KIS CT& 5. #ix1E, KEYWORD 7— 7 /L%
KEYWORD (DOCID INT,
SENTENCEID INT,
POSITION INT,
KEYWORD  CHARACTER,
PREORDER INT,
POSTORDER INT)
L4%. 2z, SENTENCEID /33 ID, POSITION i%%—
U— ROHBNETHD. ZOLIRT—TNVIH LT
SELECT A.KEYWORD, C.KEYWORD, COUNT(DISTINCT DOCID)
FROM
(SELECT DOCID, KEYWORD
FROM KEYWORD WHERE PREORDER=prel) A,
(SELECT DOCID, KEYWORD
FROM KEYWORD WHERE PREORDER=pre2) B,
(SELECT DOCID, KEYWORD
FROM KEYWORD WHERE PREORDER=pre3) C
WHERE A.DOCID=B.DOCID AND A.DOCID=C.DOCID
AND A.SENTENCEID=B.SENTENCEID
AND A.SENTENCEID=C.SENTENCEID
AND A.POSITION<B.POSITION

(7E6) : ERFIED TAKMI OWFIIIEBECHEE A TH S.

AND B.POSITION<C.POSITION
GROUP BY A.KEYWORD, C.KEYWORD
EWV I EEERET, ITEOEHBRIELND. 2T, pred,
pre2, pred IXENENHFEOTEG, WO, REOK
RElCHYTHH 7T OHIETHSH. ZHE TOFELX DR
N, WERBESIEERTHZ LT, bIREDRNNT +—
YURERLND.

7. BbH Y IC

AWTIE, 7/ T7—varMtEsnizd—U— K& %
FeF =AM 7L, TAKMI 45 2 Y € 2 —DfE%
SQL CHEHT IHELZRRE L. ATl omElkor-
DIEHT Y Ea—IZ oW CHB LR, hoigd SQL ¢
FITARTHD. CH+TRESN TV DIERFEIETITO
V—Ra—RThHiH, REFEIEITEED SQL THEHD
T, F-e e REICHRBTHENTE D, £ 5 HITR
L=k 9, BEFRL, MEEFEERSL icEEdsZ L
BHERB S nTz.
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