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A Platform for Supporting Knowledge Mining and
Reuse Based on Context Information of a Project
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Abstract

Organizations implement Knowledge Management Systems (KMS) to maximize the effectiveness
and reuse of knowledge assets in order to increase productivity and profitability. Thus, effective project
management can place great demands on knowledge management solutions designed to support and
streamline the execution of project-related tasks. Accordingly, in this work we extract knowledge
from historical projects, design a project-in-context (PIC) meta-model, and deploy a platform that
facilitates the capture and reuse of project-specific information based on the context. The research
areas addressed in the work are as follows. (1) Knowledge acquisition: analyzing the type of project
and its associated attributes and defining general, but essential, project context information based on
the PIC model. (2) Knowledge discovery: the use of text mining and data mining techniques to extract
knowledge items needed by workers, and discover the relationships between various knowledge
items. (3) Knowledge utilization based on the context: with the proposed model and methods, several
applications related to the reuse of project knowledge by pull- and push-based knowledge management
strategies are developed to achieve effective project management. From the perspective of project
management, the proposed model and system can help knowledge workers understand information
about a current research project and resolve problems effectively.

Keywords: Data Mining; Knowledge Discovery; Knowledge Reuse; Project Context Information; Text Mining

*ORERMRELTNEL R LR (AARMEH)
Assistant Professor, Department of Information Management, Fu-Jen Catholic University. (To whom
all correspondence should be addressed.)
E-mail: icwu.fju@gmail.com
o RERMI-RBAAFT AL
Graduate Student, Department of Information Management, Fu-Jen Catholic University

97



B &% A E T £8% F1H  (99.06)

< g

RIBKPMGHIWTZEHRE - HATHS80%
B A1 SERE Ry RELABAZ Lo IR Ry 38 L BER
M T A N0 ISF R R B s £ A 1 SR v
JIREEKZR (Davenport & Prusak, 1998;
KPMG Consulting, 2003; Nonaka & Takeuchi,
1995) = BLZAYEIT Rt AR B 2RO KRS
BRE e —  MEREE T ZHEAEEENE
YT - 0 s EE TR EAIRE ~ R
(R Ef R S5k - 55 - SR E R ERIARE -
Ik > AT IR B U B TR DL A 5y
RESETERBIT R E R - 50
S SRR DL 25 ZURH R B AT B
BERUAENL ~ PORTERES ~ Hi R A
DIREERA - W AR H IR ETR AR &R
TEEENRHBRFEE JTiH - A B
DARE ARG e S R B AR A AR S HY - T
HEBHBEN - AT IR RS A S B S
FHEIREL 2 TORRRE - AR
B FAEMSEm TOE 5 Bhoh » BESERiRs
BAE B TR RS EE
BRI RCRIRR 4« HERETEE - HE
firrk ~ iSBRER- - HE - R IREARS A

FHAESEE 1L - EEGHRE RS
B HEEREIREZ B - SMERERA T
i PR B A 7 R [ RTREL RS RT IR B A B 22 T
o ARBIDCHYERE - MAEHHTE5/22005
FUEB14E3ETT W I THRES A £ TR
RRIgRyZCHIAESE - Hrh » U EBELR
WA ST R AR MREAS T BRI - B Ry

98

BEABSEHE L - FRHEEE
T.H > 201 : Documentum 4i » OpenText Live
Link * Autonomy KnowledgeServer * S {fEl
WAE B By Ll a8 THAYELLIIRE < 3¢
B H A Ky SRR AE AR L AE R AR B B
A SEEA RS ~ MR T =
oo SRR AR E AR EIE - HRiESER
A B G R B2 H SR R e A =i AR 5
HUERE ST - A - BDOMERSRE ~ AR E #%
SrHERGERE - BASEE EE ~ BB (Q&A)
St SR - AHBREC T R e 5 e RE A
Ay & AR = P Bh st (H A Bh AR A
B VAT IIRAS 1k SRS JE H BB sR A A LRI
M S5 + S R FEHE H I
HORE & DL BAH AR AR 2 B - (H2
ik Z E 57 8 B sl TR B R &R -
AR E PRET AT R A LA OR B B R E
EC ARG -G
HEREHZER T - AR R
B AR - KIS RES = B o AR s
B DB TSR B B AR A
SREAFIF CHEMGE - 1998 3 Ahn et al., 2004;
Brezillion & Pomerol, 1999; Wu & Wang,
2007) ° Ahn -~ Lee » ChoHiPark (2004)
TR EH IR P - 1R A RIS R
G S E R B ST 32 - SR R AH AR G
(organizational perspective ) FIEEIEHES
(activity perspective ) DIREHBHELE5EHA
A R o Fodr - THEDEES (activity
perspective) FREENEM R IEEE AIFRIIER
PP o WEE B ESOTREERGR - a0 1



BB B RATR © —AIECE W AN 205
By — {3 Bt T DU ET 2 A B 2[R 58
B BRI BB E A R A -
ARG LATE Bl s BB T R 7 B A I AR =
AR B AR v AR R TR T DUNEF 22
TRE - WEBEAEREE (navigation) HYJ5={
NEFIER AT 3% 7 BB S 8
FE ARSI RIS & DR %0
IE TR - AR TCER H E VR B R
BB B ZCA0GS, » (AR B A H A HZM
A B ECAHIERAHEEN ~ B A AR e 2 BRET
BEAMIRERZ A S B R E AR E B R ST
NIRRT o AR HER LT H
(—) ZEHURE s AN P2 8 B A A
HIE : WRoC E B R A B T
PEEFHAG ¢ REE B B A - DURE
TAEEERITEL TR E 2R E
o BT S H R B A AT AR B B
2 HikRE TAAEHE (SPMP, IEEE Std.
1058-1998) » ST B ST AR R &%
W& B P AR AU AERA G M1 » A« BEEK
B~ HEMRETLE 158 - 255
B E A5 o R B
TARRIPRAR - BRI SE TSRS AR »
SytrE 2B TARRRE S HRAVE -
(Z) RIS i E T HZGERHE ©
TRBLZE SRR S A HE R
S BRI - T B R DI T
A BRI -
(=) BRI i 2 B S A g it
Sy HT I B ¢ R OB Bl

99

ERBEEREE AL B R E BEF T 6% E

FH R S 2 A B R B S B S
Al 40 HEBENE - HEMRET
Ho 58 2560 5 IR
PR BERIRE R R © DTSCTEIIRErE (it
TAFB SSRGS - BB AR
A AR P A I T A DR TR

A~ SRkl

— HATERNTEERE
HIEETE A (Knowledge Management

System, KMS ) /i Bl i B fiamid o 5 008
TERE AR A NPT T 2 T+ 0 < (BT
&) - DavenportEPrusak (1998) fH! T #H#%
I SR B LA A R B AR R B A
HIFSE I AR RS ZAE UL T - 18
AE B 5 B ROR - 5 JREVERHR B R
BRI E PR BN TR E B -
Z%ife (Expert System) ~ ERIERE (Data
Warehousing ) ~ BEFHER) (Data Mining) -

IR EZH (Decision Support System )

B E A (Document Management
System) Fy H A1 3E R Ry % < EER B
(Nemati et al., 2002) - fHFREREEH » HE
AT Ry B B RIS B Bl — - (AT

ANHA] 325 S R T e R B R DU S S 4%
HIZGETENBMIT N R EENWICEE - I
Hh - HEGTENE T ZHEARE SRR T
TE » HBIT@E TR R 2 RURBHYRIER T
& M LEEERI T LR AZ B K &
BISCIE DABR A T ARRAIRA - GRS
HIFIERELECHE



B &% T F8% F1H  (99.06)

HREENPITR AR ~ itk TH
R FHIMH G 0 R - A0 R 555 SEAE
I T U DL A S B 5 R A A B P
AR EEMIYEEE  (Rubenstein-Montano,
2000; Tah & Carr, 2001) - ERHHRHAYELSE
EHRM S R B E RN RS - &
s Eh PR s B S R TR PR M R A AR B 2

(Rubenstein-Montano, 2000) ° [tk » AHEH
HEE SRR - AR A A B A3
FHFENEEBHERYERE (Kim et al., 2003;
Park & Hunting, 2003) ° [Klh » AWFFEEAE
FEH e B B R B AR DU SR R i
i ) A L B SRR LRI R+ BIIAS
Wt7e B — e B TR E @ EHE AL
BZCIIRE - RE TR SR A T S P
HBHYFERE -

- BEIEEEENNMAEE
A REARA G BN EZ DL TAE (task) Ky

HIEERG - Al - HREH B AR MR B AR T
B &K - BAREFE A B JIR%
=HARF (Abecker et al., 2000; Fenstermacher,
2005; Staab & Schnurr, 2000) -~ HEIERIE
TAITAIERE DL AE Ry BERERY RGBT » 43
AR HIERIZLEE (knowledge-intensive )
HIRAE IR HEE (process complexity)

(Eppleretal., 1999) ; [Ah - ReiEpk SR A
A SR e LA A R = AR - AERARE
FEHEE IR LAFIEEERYAIERE (context-
based knowledge delivery) (Abecker et al.,
2000; Ahn et al., 2005; Liu et al., 2005 ) °

100

BB 18 TR BRI 2 TE B 3%
(context) BHELHIZE - SHATAHAR CORRA I -
AR T H i LOE G a8 LA
5 | Haf7 B ( Abecker et al., 2000; Ahn et al.,
2005; Celentano et al., 1995; Staab & Schnurr,
2000) ° Abecker * Bernardi ~ Maus * Sintek
ElWenzel (2000) #£HKnowMore Project °
I A R B R HIKIT (knowledge-
intensive tasks) Z#E& » KITR—M# TIE
ARG (workflow activity ) T2 HTE%
TN TAE - RHMULTESRKE (task
specification) #fi#a% TIF .2 BHE &G -
[RIE » SR AT 328 5 B A% 5 BB 25 =CABE A
(agent) ##= TIFHBARIES B - H
TR 5% TRt R 15 8 B R AR A el 2 I AR
LZH Kt EFEER B ERHE
RS (context-aware) ZF8as » BRENE(E
VAR A A & AR B HE T AEAHRE (task-
specific) &G A - ILAl » Kabirias®
#t (Celentano et al., 1995) 5&Ef T{EEREH
HI A S R TR ES BN = R FER
5 MR RS HERNRES (context) H
A SR o R HE T AEE T
VEFRRBASCORIRE » 6 [RIIRE =5 8 SO/ g RE 3%
(A s SR ~ BURE-- 5258 ) ~ #EMEAD
s (A0 TAFAEBRVE®E) ~ AT AE - FF)
BRQEIAIES (40« SO AIRRAN ~ R F
%E) o MBI EE R RS S AR R
EEFIIRES (task context) - GEXENEER
FEAEBAEER + EEFe AR RS o
H o IR FIRBEE T G TR A



W TAE - HARZERRERTIEZ
B RIRAS DA AR B TIFERF R (profile or
» fEft TAERHEAAER - 3%t
T HERRE R B B AT K E AL
AR TAERr R T - RIS IR (AR
RS 5 BAh - AR MR TAEHEIRE
FYEENTR K - 8 TR R DR i e T
PRI AR R, -

specification )

» B RHRED B ST ERENAB R e i
) BEREREN TR

%% (Knowledge Discovery )
Ry K EERHETTIR A EL AT - DIEBIME
HIER AR ?%T):l”ﬁfﬁ?ﬂiﬁﬁ):@%ﬁiﬁﬁ
FIFE AR ~ F0E%ECE A — 3 H
PG — S B MR (Fayyad et
al.,1996; Han & Kamber, 2006) - HIEx%%
PEAR SR Fr ZEAZ IR BB R RN A - A0
ERHRE) (data mining) BEASCRERRED (text
o BRHER) (data mining) FEE
EREE R PRI E A & - DUtk
RABEZ%E | MHEAWRESEEE R E
HESRE - NLEE - HERM - FEEk
Bl > AR R E RS L -5 (Chen et al.,
1996; Han & Kamber, 2006) ° ZEHEEIT
P R EREE (data cleaning) BH#EE
» BRERL (transformation )
HLERE (selection) -5 5 MERHREINY
i & R E] (association rules) -
FeoURA (sequential patterns) ~ EHR}IHH
(classification ) ;&R (clustering ) -5

(—

mining )

(integration )

101

ERBEEREE AL B R BEF T 6 R E

BRER R ERHR R T 2l — -
I Wt B B 43 A AT ATE K BB R R H = & R
HE (40 - EEYS) ZFEAHB M - i
R REFIAN - T EAT R A5 - B
e e IR HE S FF B (RORIE H B 45
) REHEE GOREEHBIEEE) - D&
R RIYERE (Agrawal et al., 1993;
Chen et al., 1996; Han & Kamber, 2006) -
Agrawal ~ ImielifiskiBiSwami (1993) Fiife

HBBRERIESRAT » 21={il, i2,....im}
B—HIEHNES (Ttems) D B2—HR

% (Transaction) FTfHEAYERS @ HERS)
TRH—HEHEITEEHEEN FES - &
—EEEAEE L HEE - 2 Fk-JHE
#H (k-itemsets) - Llitemsetk TR » k=

* R EMAX BY M —FBFR R
TREX—=>Y XYl HXNY=@g » H
XELY 53 BIFTRAEE B AR R ERHEE
M- BIEBEEEHESX B AJEaElE
HIEHERY @ F—REABETE &SR

=R

(support) KIE#EEE (confidence) LIHIER

Frc B BRE A2 S A EE - LA
T
Support (X—Y)=P(X UY) (1)
Confidence (X—Y)=P(Y | X) )

B lE R R BARMERY JT 52 Apriori
(Agrawal et al., 1993; Agrawal & Srikant,
1994) - FEHITHE © () WiiEE
Fr e sk IH H %Eﬂ?ﬁﬁﬂiﬁﬁﬁﬁA%%%
EN R/ NCREIEE RS » Q& @siTE
ﬁfﬂEE%éULﬁELB’JEﬁ%ﬁEU o it



B &% T £8% F1H  (99.06)

B E IR E BRI AT REFR S 2% - (E2T
FEFTHE BB AR IRA EER - BEE AT
RE B H R —/NER o> T H SR R 5 KRy
TiRE BRI R R B A - ATLARA
DARBR i =0k SRR BRI A o BRI R
RIIRES BT A58 I P e 7 K TR ) -
B s e R YR E BUR AR - THIISE]
A EEkEAE FIRYER]l (Han and Kamber,
2006; Srikant et al., 1997) ;  RAYFRHIALN
T (DAIERARERIFRS] - BlHassociationfR
HITEEIEERY ~ (2)HEEE (dimension) Hifg
# (level) HIPBRT ~ Q)YERHBIERIFRS] ~ (4)
FREITEE (predicate) HYRRGE---S55E o AT
FEAEAR IR & BB AN AR B aE R UK R
1T AT BERE

(Z) X EREhFL i

SCHFEERD (text mining) BAZPEHERIAR
[F] o Jo AE IS PR B 2 i PR A AL Y &
K SHATRORHE R A IR R = S0 - o
HR R SE SIS B R EHEA R
RAVERE E - PR ETR K E -
FRALEORL AT BTG T DIRE ~ BAWRAT ~ THI
S o SRR B RS R B R
B RHEIT T » AT LA BB DA
IR R - BT &R
FRHEYHIEE © Sullivan (2001) 5EFSAFEER)
FRy—REARIE ~ AHAR B o T R ESUA YRR -
Bk TR E B R EREAR (A
WL BSET ) » DUR BB R R R LR
HIRAEE o TR D E TR R By SRR B
SERGRE - SHAC A S - FHER

102

v RIERAEEN ~ FNRRE B R R 3 2

s IKIBE > SCPR PR I 2 RE A A AR
R BARERE B TR - EEfERE
B ST T B e HHE T I 55 PO RT3 R
i o

8
H

EERAT (clustering) JEMRIEA AT
B H B PIE TR BERESRERN
HASEREME - ARG &
FEME o o EEEOITE A S I E SR
DUETT 53 48 - B RS AR 8 1 M rg AH L1
e —8E « S RRERE o Rl g o B
% (hierarchical clustering) ~ Y& #%
(partitioning methods) ~ ZEEEL A /3L
(density-based methods) ~ F&HREL A 4HE
% (grid-based methods) ~ FEHRDBEESFEEE
(model-based methods) (Han & Kamber,
2006) ° k-Meansfi?19674FEFHIMacQueentE
HH o ERDRy L BE 5 R R R A A P AR 1 2 A
MR o k-meansiE DAREE(E Ry HH
RIS » HRESE 2 AEAR T A R B
0 - A PR SRR - BRE SR
B RESR R —REER - Ty TR ELRTE - 2k
RIOBFEEEIEG IR - B E
PHEEE S UCR A PR RSN - i
— {8 Z< k& R R B Fr A R BEER - R
W R AT S RN RER S EImE - &
MR R RAR R R R R - AR
E-M (Expectation-Maximization) JEE%
E-MEFZEZNEEHERNEEDE - &—
fEREA (iterative) R » HXOERITE E

(expectation step ) B M 2B (maximization



step) © E DERHEEHG E B SN T iE
IR SRR R B R bR B - ILLGHEAEE
A2 AL EHE T S AP A B I E - M
HERARIE E P ERSER KB RK
BEAMEEHEL - AHE RS B R AU
it o E-MEEEHLk-meansVE T EIRAREEL -
ME—REIHY 2 E-ME Bl i - ana=0
(HFEIFZZEBIRB I TR EE R - DIBERK
BORHU QBRI -

ﬂm=J;Ge3£? @
2~ [ A RN

. B EEREISEMAT S 2B

7 B T AR 0 5 L
P R 7 AR
SR A SO A SR8 A
T3 S 7 O AR S P BB AR S
ZE - Heh R S R R

%E ’

SRR AHRASCHE - A0 Rl S
¥ 0 TAFHEESE - IOh - HATRESEE R

SR B T SE R A CIRE0G - MR HERE AR
B S AR AR A T AR T A - (H 25 [
=iy [% (search engine) £iffy » LIAH
Bt (query-based) FRHLEIMRIRES -
IR ik e = S k= R i 2P T
R S Er P S R R ECRS R RE A TR - ARIBDL I
AR TRBRSR - IR R SR A SRR
FAIEE B LSRR R R bERE (B L/EE
I3 T R TS T S0 AELR RN B S A A S 40 O R
&) B imRER LIEE R

103

ERREXREERZ A B8 B 6 3R

SR B A A 1T B T Bl i A e T
It B TR TR AR IR - 8RR
Ry =EcH §% - ATREE SRR B R
WA - THELEERRLTFE LIEENTFE
Ko FrLVEREB E LG A S - BE
EHETE - AMFTEE IR AT
HERE » KL - AR LR A B R &
BT ) DA b B 8 AR 3 TR B S U TRk
& o TR TAER i arI R - LAt -
WFFE R R B B SRR - B : GHEE o B
FESUER ~ know-how ~ BEEE ~ BA] ~ BlEEgEC
Bk HE  EEHR TR G 2 R AEE
REHE R EAS LA & A R DURS R 6 T
INCALRAE » LAbsh B 158 P P B 43
= SRR E EE S AT
(1) 155 & AR E 78 B« 2 BBl AR
HE - BRET B AR A AR A R YA R
EEA-GIE LRSS
17 Bl 2 Wikcps TR AR HE (2
SPMP, IEEE Std. 1058-1998) - 4347
BT L R B A B AR 14
A E FRHEIERE AL (project-
in-context, PIC) o ZZ#%Y 2 &5
e T - AP FUEIES (project
resource domain) B ZAE SIS E]
2L (information domain) - FiFEF
FIEE Y 2 B > kS E
BAFHEEEM S TR HER
WO FHBR NG - AU i B S B8
VB E R - LGB R T
SEFRBLRL - ANF R — PR o R



B &% T F8% F1H  (99.06)

& RS B AR B M —fEL A

i TR EE R HERZ

MR~ E BB AT - TR AR AR Y

AHREL 3 o

() HEBHEENHA « &G =R
ety - AV EE B M G o A S
BB - WEFCER e TIRE R E B
ZilFEK (contextually project-specific
information) HYBEZ: - B AA L BR
B E AT IR B R E B R AR R
18 B B RS T s B T A Pl sc
IRBIR MR AR R TR R A FIRY L
VERE B SC AN RIRY B SR &G - DU
B H S8R TARRIFE B VAT - AKBSE
Fir b H o 2 # H 2 Bl 48 =5 B gl i e ik
By R s A T B R A B S IR AR
L BRESGEEREC o KL - R
TARES A FEAF R (granulites)
FirHEEA B BE & 3R - 375 568 el W B R
# (association rule mining) EE[RH
AR HIERE) (constraint-based
association rule mining) J5i% » 4347
BLZY R B DAHE 0 3 8 HE o R
Fri & - BRI & et e -
s TAEEBE ST " RE TR
Ag ) BT A RRER TAEE 5 BB
B~ TR TEERE ) B TS
MRS R FRABE - ILAh - R
IR AT AR B8 (5 ] & A R B LR S 5
Hal o Al PrRRY B EERE B~ ER
A2 R BRI E AT K

N
I

£

104

B S AR 2 MR L AR
BRI -

— - RERE

AW i o Ty — (8PS + AR
PRSP SIE ST R it v
HIEEAIF - A0fE —FR - 2 RIEATE

(—) FIFE R SR B REEY

B9 2 BARA R S 2 B SR R B
At > A {18 A By KT R s B e 7 5
76 ZEEE A A RN ~ AR T H B
A AN RIRVEIE > HREAH R B A E
AR E R TR LM R T2k - A5 ] EF
AR AEAMAE ZE B TA T T -

(Z) M ZIRR 2 IR

BF 5 2 BEE SRR ~ 0 HE B PR
BB AN B B - BhR R EH T
AT S IR SRR R © A ¢ pRAE
HEPINENFE AT - AEE A OAmEEr
FIREA—F - B EB AN AT DU IR 1% -
FHIEH H 215 55 2 BEL R R E S i SR A
e

(Z) BEXBRZMHAFA

e T DLV S RS B (R S Ty el AR
HMARPE - ERFTER D H 2 FZE AL
A ARG AFIL © — 5 H R AT ARSE L
M TAE S LB (L S AL B T A
W& B RHBR AR 5 S9—J71Hl - E B LB
=5 SRR - SRR G S S &
BRCGRIEE - HNEENER AL &S



ERBEEREE AL B R BEF T 6 R E

HELNHFIHYE (Push, Pull technologies)

S EREE

FESE AT

BRI
e I B
PR =Rl L R

—
E¥ $7gi0:

MR
Zmeta data

—————

XA

2 =
J 2 e

itk E it

BE— ZEXZEABFARGEREER

MBI M P L R A5 LR
FITRAZEER » R » TLUE LR R
TARMEEIERTR - AR R A
-

= . fEmEn

WA R R RIIRL TR + T T A
st R G + BT B MG TR -
PR —HHNS - AR

BHEIHRE T SRR - K - AR
1 P F B S AN i R R RS R B B

SR o B YA LB (Object
Modeling Technique, OMT) (Rumbaugh

105

et al., 1991) fiREREHERA (PIC
model) -+ XA LB EFIE G ¢ B
EIREIREIEL (project resource domain ) Hi
BEZ R EIEIEL (information domain) ¢
ke "B = FrR o ARFSUARIB AT IR B
HIIE AR (PIC model ) » AREE 2GR
VR EEERIIURE (meta-data type) -

(—) BXEEFH
= B s S M T ER BB
B pl— M H R s n it - fian - Ex

RS~ SRR - R B T
B WA % - DR SN



EZERETR £8% #1181 (99.06)
%
[ i [ |
i LA it TH firte

Fes Rt s s HEEHA 3

|
| | | | | |

FEATA Fries ST FETST il B2 BT FR
= EEpEEEER (PIC model) 2EXEEERE,

== BH#E T QU BEA BH T QU

WFeds
TS
. l
aEs EHE e

B= EXAIIFREENER (PIC model) ZiEENEEL

106




BEAAER (PIC Model) 2 HEEHEHE,
FAREAE IR ME SR A B A - R
AT H BIFTIL - PR SO R R S
Wi B L RE R B BT - ST - BFSERR
RIS 5 RIR SRS & S JA R B
ZHREM - R TR E E Y A
REEE AR - A0 EEEEFE AR ET
HSE R E A TARRIBA RS - KR 55
BRI BRI

(Z) A B S

10 I B R T g
KIS ATTE TR T 2 B
305 RS 1595 — P o T I3 LR 5

(field) » H_EhHBEHERGZE
CHEX
I 4
X F T Wi S
1 [ = |
i ¥ — -

v PR 1) 386 1 ‘ ===
i HHEEmE __ﬁ.ﬁlﬁ _

ERREREE R A B8 B/ 6 3R

SRR (topic) -+ Mfx NE Ko Bl
T 7S B 5 S fAF e B 5 91 e ) S A B S
(documents) BAZH] (cases) o FRHIFEH
IR i F e R R AR SR T
BRATESR » R HE FEAWFICEER E
b BT R R B T 2 R
A AR B 25 A S S 40 A TT 152 B
FRE -

Bl ~ SRS Bk B i B

— BEMBERERY
RIS S S

HECCHRITREE - ST R A A

SIBRFETRUF - ABPAFT -

o | $REmAM
| HE
v g
RIBHAE —> EHA ‘ B F* ) 385 5 A %Tﬂ
\ )\ J )
Y Y Y
A AR I H FA L B W AT FRwBBRAA

BN BXRMSZEEERF

107



B &% 2T £8% F1H  (99.06)

(—) BEXMHRIEE

ENTI R Sy S STV VN S Gl
BER =B BB EE IR AR RS
AR Z > 52 H B 2L
HIERTT FLUR AR 55 - 73 BIIKEL T REF?
P B DU AR B S SC A FRE AN ZE B e A A AT
A -

1. CKIPEfFaIBE I8

o ST RS2 1 T SRR AU ARRE TR B SR
Fiites U] 2 DUGA R B A B AL B - HAAE
B i AR EEBR AR - M
o2 I F A flE DL _E B 5 iR A FAL T RE £
i R i B 2l AG 1 - HREREE T L
BT RTREEE A RRRAVETE » RILEREATS 73 /Y
BRIt TeEl DA R B - SR iR I P it
CKIP (Chinese Knowledge and Information
Processing) /IMHHE{EZ i BT IR B A T
SCEEEEA (Chen & Liu, 1992) - {#FICKIP
i B R BRI S A e B H R B
API Key » AR M F TERAE/ RS EICKIP
ik LB SRR - SRHIFIH] TCP Socket i Hi XX
A~ BRSSO IR XML - SR EGx
BerE A S CSOR Efrllikes - (AR i i B
PRACHH FGE AR B R - DFSERECKIPHY
TR IR A5 G AN R 2 B A T BRI ] A B
e - LU R T P s SR B A B ) B A i
B - HREIE RIS BT - R
AniE FLL SRR T

2 BRI N EE R R
AT R O B 73 -
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POER R T ENE S - RS
WAEE (Na) ~ HHLHE (Nb) ~ HiJ5E
(Nc) ~ FffE (Nd) - XNEEHAE
— LR B - (5 SR S B B R LR G
kR A RES - KR NEES

(FW) -+ 8 N REEITRA S A B 3T
H o WIgefRESaltonEdBuckley (1988) FiTiE
HAUREEZUE (TFIDF scheme) - 73HlETH
FAAR (term frequency, TF) FISC{: A E
$E3 (inverse document frequency, IDF) -

FHEE TR S HRRIREE - TRREERH
o AR TR B R SRR s AR
BUEE ; IDFE XA EESHRIEE - DI
] ERA T HL SO 25 B3 A Al e e Y B B
FERE Bl M BAERT 2 S AR AR
WK » S Z AR R B AR DB » RIlaE
REARERME » 2= -

(1) F48 (term frequency, TF) : FRIRaTHE
R S AR S SR L B ER - BRG]
TRFAEM: D, B - TF,

(2) X5 (inverse document

s B R A
FrE G ES EA#ERJ] - IDF,
FORBHBE T, AEF G XA R REE
1B - N AUERFTH SRS - df, (U
IR BASEER j A S AR -

frequency, IDF)

N
IDF; =log, (?j)

(3) WFFEER FITFIDFAE B 284 DL AR B R
T, {E3{4D, WM (weight) ° TFIDF
[ FRF =55 I 81 i e S B 19 R R i e

&)



ERREREERZ A R B/ 6 3R

(1) setRawText(String) : BEHAKEN 7 2 AU - HEGHIRE I AR BB A HRlE CKIP
AR (AR XML& L)
(2) getRawText: By setRawText(String) < B 57k - fa A HF RS S IERE -
(3) send(): KHE L FHEEE Ry XML #IHE T CKIP # EEr v Rt T ik
B+ DUT Rl BB R e AR E 2 A = -
<?xml version="1.0" 7>
<wordsegmentation version="0.1">
<option showcategory="1" />
<authentication username="iis" password="iis" />
<text>HEHTEHE 12 A 3 B 5 REER & I TH R UGE © </text>
</wordsegmentation>
(4) getReturnText(y:  HUYSFEIHET XMLAFAATFER - 35 d B fi R AT B 2
TR » 20T AR - (R 7 E ey EE R S R R R [RILRR S E ORI buffer
BRI 5 -
<?xml version="1.0" 7>
<wordsegmentation version="0.1">
<processstatus code="0">Success</processstatus>
<result>
<sentence> HFT(N) &FEN) 1 2HMN 3 HN) B(ADV) BBVt KEE
N) EEEEE N #ETVH FEN) OUGEWNVYH 0 (COMMACATEGORY)
</sentence>
<fresult>
</wordsegmatation>
(5) String[] getSentence VM5 H) TR : 5t API itz Briai s Rl
BIGE] XML XXHER - YRR R LR 0 7] Ry o Sk - Hhifthe
CKIPLLAJR”  » 7 SRRt ¥ -
<sentence> BHTN) EHEN) 1 2HN) 3H®N #@ADV) #HhANVY BKE
N FEREFEN  #EfT(Vo EEE®N) dUEVY 0 (COMMACATEGORY)
</sentence>
(6) Term[] getTerm()HSHEN AR HZARES - ELAA FIE R RIRER APL AR {2 B
ARHs + BUSSERTEE S RN A 7 B b B R R OSCRASEER » TR R e A
By ElEy] -
(7) CountWordFreq#fiat&a L ERHVEE - MYHRHEL THET TR REMER I - &
CKIP a2 iP5 32585 5K Y SORRE ) Hh 5l i B A R B -

Bf CKIPEEHIR

B REN 2 5 D &5 H (Z) BXEBZRAB S
FE - | HES RS
W, =TF, ,XIDF, (6) ) i e L P DA RS e
PR RSN Ry PTRREE PREBEMEFSEERE - il
SRR (corpus) W ARBERIE Y B TREFINZ BERE - ARIBIERTIIE - FIZRIOR
etz - SR BB R 1 0~2 S8 Bue
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B & & AT £8% #1181 (99.06)

(Koller & Sahami, 1997) - S&ZHIRIHEER
IS iy e A B S RS R R B 1 o (RIS
FeAE R SCE PR | SIE RS As AR S
HURFIE o WFSEIRE SO AR ) B 2 AR
B S R B — R R PR L » Ry
D= (T, T, T, °AKHFFEFHSQL
Server 20053 EFTHEEE /T » KL EHES T
& 22 n) B AR R R AR AR — PR -
EMBFER S Mt SR AN /S P » BN
& IR ERRF TR SRR LA BRI - R TR
Fo TAMBFAHL BRI R ST ORGSR - BEEREH
RERATREF AR B e - R ER 1
FEER2 B AR URE LLiR & » 43731 8%0.7105
Bl0.5787 » SCEF#kEmAI ERET R - B
FEHE AR AR BB M R 0 i R e

M4 - REE R BRI RE
BE UL BRI SRA Fy © SE(E - IGA ~ FEEL ~ 3
b~ Jetafd - #FEJT ~ Model ~ AD ~ GA »
HE - Zes Rk AR EME - RR
# o b - AR EE - TERESR - RSI
SPERE - REM ~ 35 ~ R~ BRI ~ T
FRerii ~ BESE ~ SRR ~ B - RE A
% A DS EIE RS R EOR 2 R B I T B
BB T AR S » RIELAI SR LR
EEFa Ry TG, -
2. LARAESH X BI S 17 481 S RR B 43 A B A = RA B
Elkz2va

AHFSESF HIET B o3 B TR RIS TR

oA G B B A B A M R

k— ZHGEER
& HIF A &4 | RFID | DES W& Tn
DI 0 1 1 0 1 0 0 1
D2 0 0 1 1 0 1 0 0
D3 0 1 0 1 1 1 1 1
0
D60 1 1 1 1 0 0 0 1
k= HERMERS L
B jigac T FEAFEDLE
1 A 0.7105
REEE 2 AR BB 0.5787
HEE3 R RELS] 0.5094
4 BERE 0.4851
HEES B A i B 0.4063
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XD WHE BREO XD REE ARD WERL SEESM RO
P-EdP b | Devibopment - & F 30 Bl S 4

3 00 Tdmm (]| 0001 dme @831 | Clusesdee B351] | Cluster L de [E31] | 000 dmen (1] | 2200 dees ($57) | SGERI

___| B R |4 SR [RRESAE | o FOWEXES | P Sem
# pmmy (om2 i
FEEE pAlT | Eaen | R

=1 . (Moot R

CREETR L nbes (=@
] we [
L
[mq
ﬂ'-ﬂ)ﬁ"
Gmdaw

.
N
8 75

W FEAR A B S ST SR B v A
fH - BROE P MR E R AR R A SR SR 2
TR RE AR SR P S BOE (R IR
A BARERC T - (ERRERBEN
HIRERHEE ORI » AR ZEERH Apriorifi 5
AT R A TR BRI T AN W) Y
B RABENERS - DI B SRR - Hok
AT SCE A L HEEE - I
TERFIMEE - RILFIE{ET0.08 5 SRMERE
SR F0.4 - FRHFTASCRAIEE RN RS
FREFIRE BRI RS - stEHg =S
THHR AR - K EGE EHREE 0.5 - FER
AR =FR -

bl " |
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ERREREE R A B8 B/ 6 3R

| MR N

XHBHEIHERE

A TR A priorifE BIE RS 2R
IR U T M e W i A v K5 9 i L EL
NG - HREREEE (confidence) B
FORHAEA = HEREE NG SRR =
RRAEERBA - KEEFerIH A7) -
EHAATE BRI HE TR HE S - BEEE
MRAKRNE » HRAA ey B A EEN
e IE B ANSIRR » SR A& BRI E - 12
AR TR

(4]8)
Importance (4 => B) = log(i(A : E)) (7
2R EE B S m B -
CEDACIESTN: 5| 705 o I A I BN s
HH 53— 7 IR M s SE 55—t - A A AL



B & % AT %8% F18  (99.06)
k= RAEHAB0EZMRA K
(1 I (EE 1 —
(Confidence ) ( Confidence )

0.74818 | EE—MEALH 0.69897 | EAIHH

0.74818 GA—ER 0.69897 | M - fEB-EAR
0.74818 EHC—GA 0.69897 | EA - FEE— R
0.7482 ML 0 GA—>IER 0.6990 B H— R
0.7482 RS GA—HE LR 0.6990 - R EAR
0.7482 EWR O LR GA 0.6990 B ERIHER—
0.7482 R A Liw—Evolutionary 0.6990 M - REEAR
0.7482 EHRS BV i 0.6990 B RE
0.7482 HeAi » TR 0.6990 T B EA
0.7482 ER O TR R 0.6990 B - R
0.7482 FERC HEE- G 0.6990 B IR R
0.7482 A » BER-EE S 0.6990 B8 WEEAR
0.7482 HEAbE - FEBEEER 0.6990 FEB R ER
0.7482 S R b 0.6990 EA - WETEH
0.6990 JRE - B E 0.6990 B8 IRE-EAR

Ry WS> i SR F0.7482 » H
B CE B ER I B LR
HUBESR o 2 8 ] i SRR T BB A Y -
SRS AT+ 5 A W A1 R R 4 ) R S S
-t AL E@ s HE
ORI AR F0.7482 » RIREM SCEE(LIRFE
AL E N BUR SCE Y - BE SR A S
JFEBAWE o B SRR BTN R 5 R 5% B B R R
(authority ) EiBSEEREHL (hub) HiEELL
SRR B Ry — AL EUR ERURE R -

3. LABRIRAEHE B BR B B R B H & AN R
AGER T B E RSB AIRE B2
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FITR » DUE 284 5] BB A B A v 7[R 1 = RA
BRRRRIERRR - RZARRR - 2 RO ZE 5
BB & B IHEAR A E RV E N E A
A (PIC model) Eifffgx—RrRayEHEY)
&Rt (Metadata Structure ) IE%
it o AWHTTE R IRFIFIR RIS - Ao
E o~ Ne T - NeoTLH - gilfleo T/
e THMTEeTH - HIHHERRMA
FRBNRFFEHEN AR ~ SR HTE
FHUFER L FREFORI G Y T
B HE AR TR ~ TR
BZfE WL T HpHA A - EFRAR -



o N (At) : BINFEHENAL » Ih
HEMFRE S (PIC model) ZH
FEFEIEFTEZRZA (member) BifAtH

(role) -

® il HR A HE I - R A
PTG EHER (PIC model) ZHIF%SH
SR EEFTE 2 P A E I (domain
knowledge) -

® RH : HlHEE B AR A EE S
SAH B R - I Ry LAY T B AR Y

(PIC model) ZHIFFISER AT ERZ T
REHIF, (topic) e

o T H aARHE + i it B 5B A MR 26 T 2B
BHZ HWEHEWEREHNEL (PIC
model) CHEEEFBEFIERLTH

(tool ) BAZHE (standard) -
ARFFEAR B R, B A

Mk — Ry R A TS 2 AHRR B R B R & R
(instance) ° ffF5E 3= 2255 HPR BRI SR

ey E=v sz ki A g Sl R B

N AR RE R P A —

AT HEREE H A SRR DU I AR %

ZHHRAEEN - BIRFSERTaE I S A R -

= EXBEEMESREAA

(—) FNEEHES | BXRERBIZOMEER
HIFHES] (knowledge push) TR FfE

FH R B B S P VT W B IS R AL S AT 5 5

TR O B ENGE - R RO BB I3 2

Bt TAEE - Rl i B g T EEAHRR 0

i o BHE R E RN TAES - JRa] DUFI A
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ERBEEREE AL B R BEF T 6 R E

TAEEEE - $EB LRI fE e /7 1k B
I - ARUFFess & EREHE S - S
fi ) 18] B B AR PR L AHRR AR BEFIE
AT LSRG S A B D R g 3 R I T 7 e T B R
I R L FERA R © TSR AT A e o
SRR - B B R AR S - R
P T LAG G e A e AR A (B -
Qe B P A B TR I 0 BRI LA
HREER AP R E R B
FoEmcigy T bEm ) s - Kt

PN st Rl e T eI i
Gh o ARFENER R TERR, ~ TUEERE ) F
JER - SO gen] LUE S AER AR A E T ER
3 HEARERRE S R - BhAh - SRR
DA Bl 8 /5 s £ L 2 T RGE A
[EIRE A A - AR E A -
]z ZEkE (Knowledge Map » f&f#
K-Map) FyARRF5E AR RIS TR R
VAR IR AT MVALSL o) 7 I

(Z) AR ¢ BTG SRARRARNGE
TERGEEAIRZST (knowledge pull)
53 0 RARBRTEHEBE & BEA G A B ih S 5
FHINHE » W B H RGN - f2 0t
JEE I TARIEEER A AHRAGE © iFSTR
AR o Bl 2 119 R 1 (B sk A ol 1 ol e
iy B AR B A - ]
DGR ERIEE - a0 (5~ il 1
W TR - RHORRIE PR DS R LB & /5 =0
S HIHBAEER - O HE v AR E A
FANSARIBAHBR B 1 B AR TR - B\
FR#I= 8= (constraint-based search - f&jfi§



B & A ET %8% F14  (99.06)
kv RFMBEAT208 R A] &
{EHEE (BRI
B Hl oA
( Confidence ) ( Confidence )
BRINE - AN B&9% » Tomcat—
0.6092 0.6092
MySQL MicrosoftSQLServer2005
FTRIAE - MVCEHA—~ B&¥E » Tomcat—
0.6092 0.6092
MySQL MicrosoftSQLServer2005
. B&HE > Tomcat—
0.6092 FARIE > eBay—>MySQL 0.6092
MicrosoftSQLServer2005
. B4t » RFID—
0.6092 TERIHE>MySQL 0.6092
MicrosoftSQLServer2005
. B&/ » RFID—
0.6092 B&H » El5HE}—>PHP 0.6092
MicrosoftSQLServer2005
0.6092 B2 S5 —>MySQL 0.6092 B2 » Apache—>PHP
0.6092 BEHE - BElERI>MySQL 0.6092 B&JH » Apache—MySQL
B EAEE 5
0.6092 0.6092 B&J% » Apache—>MySQL
MicrosoftSQLServer2005
B BT
0.6092 - 0.6092  |B&fE—>PHP
MicrosoftSQLServer2005
0.6092 B& > B TR MySQL 0.6092 B —>MySQL

C-Search) Ry Rbit5e DUBRHI R AR £ &
ZIGEE AR - BRBIZER - 5 & R
A R 2 H RS - TH - A
BRI ERESE - B ] DRI RS RO E
FERGEIL - Q00 \Fr i UGB BB 2
RS 2 BRI U B2 B R
SRR E R o I m] DURG
A ] _EAURGRG - SRR PR R AR
Bl B TR BRATEGEN,
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th ~ EEESGTHEETR

LS

BB B B R o 2R
T SERG T 52 RS AR A BRI AR
R T ERLBIF S £ HE A RAR 20 I SE A 25
AT T Ry T FH A R B AV B B R A JER
SRR - BORAZ B SRR R
R A I 5 [ S e B U RR AR
A B LAEE T ERR S DL R A E S



B o
BED

wWHE Ry RERRL TR NG

ERREREE R A B8 B/ 6 3R

QX > Q7 (=] (3 4| ws oo &) (245 F-LJE 3
BT | 8] bt 127 00 Licentespemetiaofurm pesd franssber_sbe php - 5135 T Il -
[/
Costelt Sensitive Qwledge
Lagewi
Search Personal Folder P " K-Map Catrgory Assenment C-Search  Knowledge Retrieval
@ud: Search |- = l,)(lgncvwltdg»-M.'np- ~
|
[Guery ] ma | | L L L
O Bux O hesdemie O b . — s i;;? =
- LA AW EReananniE o N (wx)
[ Marmoacs inomation - HEEFORL - RUNGKERENETEORG || L N
R BEEFR - WE LML  ERANR i uE 1

Arcount I dodobigds ‘

, MamrmeEbatRNREmaTE . aREF YV

Name : tiRit | MR - B asnTuTEaLReR { i = P
' B MEEMETR AL TG R o = eoh
PR W EER Sl o L
B AREE : EILH SGA S ML » BE T L : oy
(& e AR
o p ::_ - | s
) A
LF—’:*' (m»a) [~ (M) 7~
S P i
I:;,. I*'mi'
el o
A~ - ~ .
A e ()
‘ (beta, —  mwm)
€ © W
Bt WEERESFANE (K-Map/tm)
B o B KRBEE REEEEHERM TS Wy > TAEE, - TEE, - TEEL K

QNS Sk =P » (o P DA R R 5 A B JRl B
RRE B R — RGBS P
A SE R HIK -MapBiaC-Searchs A » LA
e e 25 SHER A BLSE R » SR & E AT 5%
R HE B T P AR 2% B B A U AH R R

S 1 L {i— 2 BR AR 51 52 A B S AR A T 1
R HEZ T K -MapBilC-Search/ 1A
Firfi2 (AL AR 2 B VT DA SR 3% QR R Al 8 I
W& aA B BBk RS SR oS R - 28
A543 T B S o R R R G TRy e
it AWFTCERAZE R &R (likert scale)

WHIERE S R AMEER > "THEERS
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TIEREEG  RTHEZ BN ESD
B T SRR B - IS ERTE -

(Z) BEAR - 2EHRE
ENVIFW-CSP SRR YT VN Y

EHERN BN ERFEZHEM - K
Wrseseim Wl g - 3 BB R E S
an B AN HAHB TS £ AR E S - i
PEH TR - KA e L
B T RENR S ATA ERVE B - R
RIS A& - AR EEAH
BE 520y Ry WadH > B LS A R R



EZEMET  F8& F1H  (99.06)

10 Supgly sod Retriwes] Wockepacs - Micmm faier
XD WHED eA0 ANAEW TRO BEQ

N S e :I, me ' amax @)

WD) | i) hiy 4127 00 Licomaetpones tiofarsc ool Lemon,_Lesm phy
7

Personal Felder  Wor

- [ -

\Java

A RFID )

1WA BEHAR - RFLARE |

¥ - SRS - RERWIEN

EW - WA T R -

2154 : RFD >BMAE - B
B A el 1

B\ ERImEIHIR 2B SRINE ( C-SearchsMHE )

HIER RN B — » HHRERAE - KEL
BAMRPITHE - AHEREFTRA
R FHIREZ - [RIEL AT DUBS 38 B 1 B A
AT YK -mapE#eC-search /T * &
A DUE B H B AH R &R o 58 B AR TE
HOUIREML BT SRR ) S
LR - T BRI SERL S i B A Bl
Bl o BFZE 53 St EERE ATt SR o i ] B 2
Qb TEIAREE ) A T SR B R )
EOETEEY - T — A SRR AR
M= ER I HETHE - ([ESHENEAR
T ZER ] P BB R R i B S 2 S M B - P
WK BRI AR R S e - S HAHRA
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W Fe s A IR - A REET H T AT
fieks > FE AT NI - AT 2K
B FTRER AT G RL S0 > IR 2R
FEABAEY - BRI - st - A
B FEER HI 2K 5 i e C K TP HR SR 3Rl R -
HARWGE G S 5 B SO A i T
T HEEMEARAAMA T - B —
1 3 ZERR R LUK B2 B REET 3 R T 52 8
5 BMEZEF IR AR ARV
BAMREEAMERIRTE - (AR ER
P AR T B R R R PR R A sl ] -
FIRUAG ¢ WORBEERELIAT ~ SR ~ R
1 SR EREHERE B - BESh - A

[
s
aul



WFFE /R R IES PM PARHE o E 28 1 11 1= 2Ry
FOHIEP - AFE : KA (member) ~ HiE
(goal) ~ 5#E) (activity) ~ T.E (tool) Hi
BEHE (standard) - W57 ER SR M FEIRY
Rl -
(=) BEEEF

AWFFERIHERESR (Accuracy ) EdriH
J& (Novelty ) 21l & ¢ it £2 1t 19 bR #E
a7 A DUACSRB% A - A A = (8)
BL(9) o IEMESRAYE R R FTIUSHYEE F -
& At BRSEER LER - i R E FR
FRACH b R RS AR PTG LLSR - $R
AWZEME » EREREE R FrdkiEny
o] S R SR AP P ) S R B S BT
T R e U SR SRt Pl (e ke
Rt HEE &R -
{5 P12 i BB B R

R ooy = e B
(8)
o= ‘ W%ﬁ%@%@ﬁ%ﬂ% :
TR AR R + o R R
9
- EEBHERE
SUFABISHE TERAE , A TSR
CORMER ) AT SR T
HEFE ST -

(—) FRHtERE RS B AR AT
1. B IRR R

AR AT S 3 A A L ke SR 7
g o B AR B SRE IO Bl R R TL RN
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ERBEEREE AL B R BEF T 6 R E

o HEESGAER RSl (RRT) - H
TERESR Z SEHME F50.38 » A DURIEERAE $HHL
TREEY ) IR A S 1R R AR AT
R MERE - AR © SR
it — A FEH AR YK -Map /1 T #%
BB UG TR - R BT PR B
MR SR - W seE it 5 -
FAREVEI{EF0.68 » RR#ZK-map T HA )
AERA SZHIE G I S AN - R GAE
fREe (REAR) - HIEMERZVEER
0.60 » KRB 5 B I B i BRI &2
B B EIRAT - AR AR P
PI{E150.48 » SEFORE BRI HK-Mapst
TS BZ HHIREE  Bhoh - HARYEEE
L+ JEGw A B SR AE TR R sl R A A
il R B AR IEEREL -

2. N4 ERERIRED A
HESPEZMERREE (AED) -
HIFRESR P R0.20 - AT DUREERE FH &
B T OB R | SR LR
MR B3 HAEMRF IR A © 2457
EHHT RS IIER0.79 - BRI
HE R EK -Map i o] DUSE B SO B ke
DR S TS S E L EGE - iEH
RRAEERRAL - IR RE AR YE 2 (R N
HARAK  FoRBASHU BB R HRE)
EERAEREAKN - HERZGAERIREIZ
(RFEA) - HIEMERZVHIER0.50 - &
TREGE TR EEOR R ) USRS
BRI 2 HEBE SRR T & o 128
FAREE0 o HOPIIME 60,53 » BRRHERIEH



BEEAET & H1H (99.06)
RE WS (£h35)
P PR G S EAEDRHEA ) SEEk
Accuracy Novelty Accuracy Novelty
User 1 0.30 0.73 0.20 0.70
User 2 0.40 0.69 0.10 0.90
User 3 0.60 0.54 0.20 0.83
User 4 0.20 0.8 0.30 0.70
User 5 0.40 0.63 0.20 0.81
S8 0.38 0.68 0.20 0.79
P He 0.15 0.10 0.07 0.09
k5 KstERrE (£53%9)
BB I SCPFERER R SER
Accuracy Novelty Accuracy Novelty
Expert 1 0.60 0.45 0.40 0.66
Expert 2 0.70 0.36 0.50 0.52
Expert 3 0.50 0.63 0.60 0.42
RR2L 0.60 0.48 0.50 0.53
e 0.10 0.14 0.10 0.12
K-Map/Tf - MfREGER AR TR E RS 7 B EARHE A s - Rt R B o 532

TR o BEOh - FAREEELE
Jit i S A B T SR A T R o R A s SR
EHIRRHIHERE -
(D)ERERBETE
1. B IR RF A
B A B R R BB AR T
BB EY TIREEN SN E R
R E T B RIS o 5 FIsE - B ER
" K-Map 3 B BHSEEAEN o F5H - HpE
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HUERER (Accuracy) WHEZASRAEN » 7]
RE R SR SR BTN S S B A AN R EL
BAHRRAR TN % - FHEFERIE "K-Map
EHEEM S H R EHE IR BT E
iR P 8 - w] URIRE AR 3 222 523
R IR AN BRI T AR R A
e B ERREC (AR -’
SEEUE R4 0 BIE R LRI EK-Map
GO B R 2 - Hrp B —8EE
FoK-Mapiiz e B 52 I & 1 B o ) S Y EL



ERBEEREE AL B R BEF T 6 R E

At KMap#bEREMELR ($4H5)

pa el

M & ST | AR
K-Map (M2l ) 58 B SRR Bl i B 5 S5 4.00 1.00
K-MapH BRI R < B 1R 4.20 0.84
K-Mapn] DAE B 2 0 & 3.80 0.45
K-Map 5 Bl B g Al 22 Y 3.60 1.14
K-Map 2 B B 5 & S i B RS I BRI & 3.40 0.55
K-Map A] DA R B B B S 3.80 0.84

S BRE R

15 < S | AR
K-Map (M tiE ) 23 SR B e i B 4 S A 155 4.20 0.45
K-MapH B IE A1 < B 1% 4.20 1.10
K-Map A LB B SRR 2 HYE ] 4.20 0.83
K-Map5 B2 Bl i 22 HY 4.00 0.71
K-Map 2 B HZM R B A B K B BT & 3.40 0.55
K-Map A] DU 3R 3 S 2 A 4.40 0.55

K-Mapn] DUE BN 2 I EaH, - (HE 54
e R e 2 B T BB PR T U2
FHHEBEEEE ISR -

2. 4 B RIR BN A

BB A HE T SO B R R
FU L A R SN R A B
I o FR-ERTLISINEE HERE R LIK -Map
5 B S SRR I A R e R S SRR R
K-Map 5 B < B fR - (B2 4
SAER TK-Map 2B RSB N E R
bR ZFRAAMTT G 5 FITE > BRI Ry
K - HEEZAERRBC (AR - K
fit R ELERAE SR EAR T HEE Tl 9
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I — BRI - RIS R A S
22l HAE T K-Map ] DUERCRBIE H A
I S BRI -

(=) §i54

i ey DA AT DAS 122 AR B A i TR =R
(Accuracy) VIEIRARES - HEAE 5
FE (Novelty) SEEEAISNER - HFE
SR K2 B AR R A I AR AR AT
Frp 2Ry SO B Sl B Al S B B B A
ZRPK  MERCAE L FI MRS
50 DABUR Bk & BR SRR B Rt i S B A
SR - FEABAIIEDLT - B R
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A Platform for Supporting Knowledge Mining and Reuse Based

on Context Information of a Project
I-Chin Wu*, Shu-Wei Lin**

Extended Abstract

1. Introduction

In the modern business environment,
knowledge management activities (process)
are regarded as the keys to support and
streamline the execution of project-related
tasks. Obviously, knowledge that has not been
captured cannot be reused; thus, knowledge
capture is one of the most fundamental tasks of
KM related activities. Accordingly, capturing
knowledge from completed projects will govern
how knowledge can be reused for the task at
hand. Knowledge accumulated in the process of
project execution is an important organizational
asset. The existing literature has indicated the

usefulness of project milestones in organizing

project knowledge (Ahn, et al., 2004; Brezillion
& Pomerol, 1999; Lai, 1998; Wu & Wang,
2007). Ahn, Lee, Cho, & Park (2004) pointed
out the importance of project context and what
constituted essential context information, i.e.,
information related to organization, members,
and activities. However, few studies have
incorporated project context information in the
design of knowledge management systems. In
this study, we developed a project-in-context
(PIC) meta-model based on the knowledge
extracted from completed projects using text
mining and data mining techniques, and we
designed a platform that facilitated the capture

and reuse of project-specific information based
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on project contexts. This paper describes the
model and reported the evaluation results of the
proposed platform.

The following aspects were addressed:
(1) knowledge acquisition: we analyzed the
types of projects and their associated attributes
and defined the general yet essential project
context information based on the PIC model; (2)
knowledge discovery: we used text mining and
data mining techniques to extract knowledge
items needed by workers and discovered the
relationships between various knowledge
items; (3) knowledge utilization based on the
context: with the proposed model and methods,
we developed several applications related to
the reuse of project knowledge using pull- and
push-based knowledge management strategies
to achieve effective project management. The
model and system described in this paper can help
knowledge workers understand a current research

project quickly and resolve problems effectively.

2. System Architecture

The proposed system was composed
of three layers, i.e., knowledge acquisition
and capture; knowledge discovery and
representation; and knowledge utilization
(see Figure 1). Based on completed projects,
knowledge was acquired and captured from
related project documents and by project stage.

Text mining, clustering, and constraint-based
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association rule mining techniques were used
to analyze the project information and identify
associations between context information
knowledge items. Finally, the platform
promoted the effective organization and reuse
of knowledge by project stage.

This study used completed projects and
referenced the SPMP standard (IEEE std.,
1058-1998) to analyze the knowledge items
required in project execution. Based on which,
the proposed project-in-context (PIC) model
describes a project’s’ relevant contexts from two
domains: the project resource domain and the
information domain. First, the project resource
domain defined the associations between project
entities, e.g., project descriptions, project
corpora, experts, standards, tools, project types,
etc. (see Figure 2). Second, the information
domain defined various project milestones and
information referenced in different work stages
(see Figure 3). We design a three-level meta-data
structure based on the XML/XML Schema to fully
describe the the attributes of the projects as well as

the knowledge items in the proposed PIC Model.

3. The Mining Procedures of the
Project Context Information

3.1 Building the project corpora: this
study used the course projects completed by
the students of the Department of Information

Management in Fu-Jen Catholic University in
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Project Development ‘
Project Project project
initialization design implementation S

Project-based Portal (Push, Pull technologies) ‘
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Data Mining Module
(associate rule mining & constraint-
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Knowledge
capture
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7 2 = =
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Figure 1 Framework of the Context-sensitive Knowledge Reuse Process

the course of information systems project during tion Science and the Institute of Linguistics
2004-2008 as the foundation for building the at Academia Sinica to do word truncation.

corpora. The following procedures were used to b. Extraction of keywords: the TFIDF (term fre-
extract summaries, background knowledge, and quency, inverse document frequency) scheme
FAQs in order to construct project document for term (keyword) weighting by Salton and
repository and case repository for later analyses. Buckley (1988) was used to extract keywords

3.1.1 Project documents preprocessing in order to build the project corpora.

a. Word truncation: this study adopts the word 3.1.2 Cluster analysis of project concepts
segmentation technology developed by the a. Cluster analysis and naming: this study uses
CKIP (Chinese Knowledge and Information SQL Server 2005 to conduct cluster analysis,
Processing) group of the Institute of Informa- this study obtained five clusters of concepts,
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Figure 2 The Meta-model of the PIC Model — the Project Resource Domain

Study area
Topic
classification
Documents Standards Cases
Authors Keywords Knowledge Case managers Keywords Knowledge
source source

Figure 3 The Meta-model of the PIC Model — the Information Domain

among which two contained conceptually
highly homogeneous documents. These two
clusters were named as “finance and invest-
ment” and “text and data mining.”

. Analysis based on the association rule: this
study employs the Apriori algorithm used
in associate rule mining to find relationships
between key concepts and generate concept
networks for the five clusters.

. Analyses via the constraint-based association

rule mining: with predetermined criteria, this

study specify the association type and adopt
constraint-based association rule mining to
find frequent patterns among project attri-
butes. This study develops concept maps by
which users may understand a certain topic’s

contextual association.

3.2 The representation and utilization of the

project context information.

3.2.1 Push-based Knowledge Reuse: based on

the analyses of the completed projects,
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the platform was able to deliver the core
knowledge of a project to its users. That
is, the platform offered essential informa-
tion based on the project’s milestones.
3.2.2 Pull-based Knowledge Reuse: the plat-
form provided users with in-site and
global search capabilities and present the
mined information in concept maps. It offers
useful browsing and effective retrieval capa-

bilities based on specified project attributes.

4. Experiment Design and Results

4.1 Experiment Design

This study designed a two-phased
experiment to test the effectiveness of the
interface in proposed system (referred to as
K-Map). In the first phase, study subjects were
assigned project tasks and were asked to use
the traditional project management system
interface to complete the tasks. They were
asked to write down ten keywords about the
project. In the second phase, the subjects were
asked to use K-Map to carry out the same
tasks. If the subjects considered the keywords
provided by K-Map as better than those of the
first phase, they would replace the keywords
with those identified in the second phase.
After the experiment, subjects were asked to
rate their use satisfaction in a 5 -scale Likert
scale. Furthermore, the study subjects were

divided into two groups. The first group (“the
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student group”) was composed of freshmen
and sophomore undergraduate students, while
the second group (“the expert group”) was
faculty members and graduate students who
represented expert users in the areas of “finance
and investment” and “text and data mining.”
The evaluation of the keywords provided
by K-Map was based on their accuracy and

novelty, calculated as follows,

‘system -supplied keywords selected by the users‘

Accuracy =
’ ‘system -supplied keywords of that area‘

Novelty =

‘user selected keywords viasystem feedback‘

‘system -supplied keywords selected by the users + user selected keywords via system feedback‘

4.2 Results and Discussion

In both “finance and investment” and
“text and data mining” projects, the average
accuracy rates of the student group (accuracy in
the “finance” project: 0.38; the “text” project:
0.20) were less than those of the expert group
(accuracy in the “finance” project: 0.60; the
“text” project: 0.50). But the novelty rates of
keywords were higher in the student group —
novelty in the “finance” project: 0.68; the “text”
project: 0.79; versus novelty in the expert group
in the “finance” project: 0.48; the “text” project:
0.53. The findings were reasonable. Students
lacked the topic knowledge of the projects and

thus their selection of keywords varied more
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from the system supplied keywords. However,
the system apparently offered greater keyword
novelty for the students after they browsed the
associated keywords in the proposed K-Map.
The standard deviations in both groups also
showed that the study subjects were rather
consensual in the evaluations of keyword
accuracy and novelty.

In terms of user satisfaction, the student
group considered K-Map as useful firstly in
facilitating an understanding of the knowledge
association relationships via concept maps, and
secondly in providing the topical information
of the project. But there were existing gaps
between the students’ perception of the projects
and the subject topics of the projects. This might
have been due to students’ lack of subject knowledge
in those two areas. In contrast, the experts considered
K-Map as useful in gaining project knowledge,
although they recommended that improvements

should be made to the user interface.

5. Conclusion

In conclusion, this study found that
K-Map, a system offering project context
information via knowledge mining techniques
as useful in supporting the knowledge
management of project execution. For future
studies, the investigators will continue to
explore the design of the context information

discovery and delivery mechanism from the

perspectives of process, content, and the user’
s behaviors. The investigators also plan to
incorporate the concepts project milestones and
project contexts to design projects’ knowledge
support systems. Furthermore, the investigators
will continue to construct the semantic maps
of topical knowledge and standardize the
organization of project knowledge resources.
These efforts will enhance the indexing,
discovery, and representation of project
knowledge and can facilitate the exchange of

projects’ knowledge.
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