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Research on ontology-based model for supporting software knowledge sharing
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Abstract: For supporting Software Development Knowledge (SDK) sharing among members in the distributed team, SDK

and its relationship must be analyzed and defined. In the paper, the formalized representation of SDK was shown based on

SDK’s content, characteristics and relationship. Then, the SDK ontology and its rules were described. The ontology database

in which SDK ontology and its rules were created, transformed and implemented by using protégé, SPARQL and Jena, was

built in order to support SDK sharing.
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1.2 HEFEMRZEXER
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—Dep
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Bl HERRE
HA, Ref RERRMINZE KT A, Dep KR FRAP
Z[B]HHRHE , Realize 56 2R 3271 IR 2 6] B9 ST, 3 46 ¢ R D
HAT A, Ref 5 Dep XA BARIRR—FHRERT 7
—FRRERENRREHIRZERXZRERAFK . Ref

FRB AR SRR 3 R AR B — R R,
B R TR R A TS R 2 T Dep R Bk
OB R RRURIA o B 2 e RO TR AR P, 5
BB R R A BN Realize X R B R AIA
2 IR R A TR R B isA” %7, Bl —
AT H AR O R BB AR T B
“isA" %R .

2 BREFRAPAHHAMER

2.1 #HEMIRERAA S

Xt SDK #4347, SDK 7T L4 P S 2L —Ffr 2 Al
Xof L ete e B AR, GRS AR R P AR R ERIR
WA TCHNR TR TT AR, 3 Fp 28 B 5 A0 R T B B i
RO B A, RO BT R B F R ( Software
Development Base Knowledge,SDBK) ; 5 —F 2R #ETN H A [FH]
A& AR, SR SRAR T /IR RB R
AT REIR, XA RN IRERATT RSB HRLTE
R E R B 5, #R O B B 2R &1 iR ( Sofiware Development
Product Knowledge ,SDPK) , ¥ SDK & X% :

SDK = {SDBK, SDPK}

SDBK = {BK, SK, PK, DMK, TMK}

SDPK = {RK, DCK, TCK, CK}

SDBK ZEIM HIH AT LI AL g A2 8 — M ERE
& PRI TR, SRR BU I AN IRAE O R TR v i B AR R
P A PR IC S 5 | FH B A, B B T RE s 9 IR
% H,AZ5| AR & FEE R R, XA
FI AR HE BK PK 1 SK KX Ph2S B (9 HIR PR 25 IR HNR 4%
B Eitem , € 3N :

kitem = (kitemld, kname, ktype, kcontent, kfile, kpos) ;

ktype e {BK,PK,SK}
Hrr:kitemld F7n MR & B #Y ID 5 kname 7R HIRA TR,
ktype FoRFERIHIRAERY , keontens Fo7n IR H W5, kfile F1
kpos 43 B FRIN IR BT AE B S0 B AR L AL

T3 —Fh R BLARER  1E R IR I AR A S, X R Y A0
TR HAERRE IR T RAE R, 5 DMK F1 TMK, ¥
XFEBYHIRFR R kpattern  M4E BT iR 77 U0 SCEk
[10] drpiE Atk B HR R R

kpattern = (kpatternld, kname, kdtype, kcontext,

problem, forces, solution, example, knowcase,
relatedpatterns, kfile, kpos) ;

kdtype € {DMK, TMK} , relatedpatterns = kpatterm™
Hodr:keontexs Frn MR BT CFRR , problem 327 FHIR T BB
SR [, forces 327 B F RIS BT 7= A2 BCR , solusion 3
AP R TR A, example 275 L BB F G , knowcase
FR MR ENTR R ] T S B o R R SE 1], relatedpaiterns i
[FI R B A SR TR

SDPK H A HE T B AR HR RTE—i&, BN FET
TH = @& H . F SDPK B AN HE SCh -

pitem = (pid,kid, ptype, kptype, kname, kcontent, kfile,

kpos ,kver) kptype € SDPK

Hr:pid RoR T B WAR IR, prype R H KA, kprype KR
SDPK Wy HIRZEHY, kver 2278 FIRIT AR AR

SDBK 5 [y 1 1H 52 B FrY =2 430368 20 1R, 3 o S 4 PR 44
AR R RE SR AT 4 K. AT B AR, 3 B ACM
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SDPK 5 SDPK ZREUHNRZ B[R R ref T realize FIFHR
R ref(a,b) FRANR o B FHHATRG WNE, e e SDBK,
b e SDPK realize(a,b) FnHIIR o SCHHIR b, Hif o € DCK or
TCK, b € DMK or TMK AR RIR IR R E LR :

rel = {isA, corr, dep, ref, realize}

isA(a,b) = {(a,b) | ais subconcept b, a,b € SDBK}

corr(a,b) = {(a,b) | a has a some relation about b,
a,b e SDBK |

dep(a,b) = {(a,b) | if b does not exist, a can not bing,

a. pid = b. pid, a,b € SDPK}
ref(a,b) = {(a,b) | bis appearina, a € SDBK,
b e SDPK)
realize(a,b) = {(a,b) | a realizes meta-knowledge b in
project a,a € DCK or TCK,
b € DMK or TMK |
ETFUEXFBEALUE SR
rel. B/ = {k| rel (k, k'), rel € Rel}
rel .k = {k'| rel (K', k), rel € Rel}
Her,rel™ Jyrel XRMBEH
2.2 BHEFEMIAEE
R T B E R AR AL R, A k&
NEHXRMATERMAFR, WE 3 in, RPREE RS
THBYER class, K B R RTE EHUEZ AN class, Ef]Z
Rl ERF R A MBI . Hodr 4 kpastern 1B knowcase %
N R 2R realize Jei 173N, B relatedpattern W] {5 FH1EF
F SDBK 1) corr KR KHFHITEN,
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N7 BB R AR AR Z BB R AR, T B8 AL
T SHe 349 368 o PR AR T J IR Agent Z [RIRYAHIC M. ARIRHK
PTG SRR, H5 B LU 5 28 BB A ¢ AR AL

(BRule) FIHIRILZZ AL (SRule) ,

Rule = {BRule, SRule!
2.3.1 BRule

SDPK HE IR 2 DA H R A RE—Er, FIF
—T50 B W A AR B A AR B pid, B RL,, .0 0 AR EIREY kid #
[, 2R B R Rl — A A R HNR N ES , BATZ I AT DA i
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FRA B E MR R R R R TT X 43, B RL,. 00 SR I E
PR 0 RN AR Ak, WARE ) AR A E R A A
AL, BBREI RL iy chinge o 3 T RA BRI KRR, N T HLER
128 BT L E ST AL R BR
BRule = {Rl,,,, ! Ry change » RL L
K RL,, . R dep(a,b) — a.pid = b. pid;Rl,,, .. TR a,
kid = b. kid — a.pid = b. pid;Rly, e 778 change (b),
dep(a,b) — change(a);Rl, FmRE =R . kork' =Rk, I<
n,ReRel, R.k =R (R (RE)),
—_—

same-pid »

2.3.2 SRule

AT HBIFEE AR AR, REMNEHNRXRE
BN, R RRBEBEMER, AE L AENE
FRARARRRIR, R, £ 2B R0
LIBE Rl i TARE NN RS EBE R,
BEN P FBHERFE— MR - WEHE R, BREMH
MR FAR R VE ] T — ARz 8. B -

SRule = {"{}", Rl,,.., Rl Ri,, Rl
i Rlunion TR rl, (k) U rly(ky) U - U (k), 1, e
Rule, k, € SDK;Rlintersection FrR rl, (k) Nrly (k) N N
rl, (k,),rl, € Rule, k, € SDK;RI Frnrl orlyo orl (k) =
i (k) Nrl,(k) N~ Nrl,(k), rl, € Rule, k € SDK;Rlseq
Tl xrly x - xrl, (k) = . {rd, (-l (k) Y, e
Rule, k € SDK,

BEMFCUT, ‘N7 MY BERHME, FWd -
(k) = rly o rly (k) " x” AHEAITHM,

3 %A

FE LB A, A Protége T HACH 7. OWL-DL AR iEH)
SDK Zfk, i 4 iR, it Jena g BhA R4S A B SCHk
[8 1ML E R R o, DAY 38 R AR R A 1 1y 2K 5]
XK. BT OWL-DL FR{fl, B bs@ LR NE R gk
AR AT, Bk, X F BRule 282 {1 I 7] LA [R] %%
Bk BT BN RL. HUWISTRE TR 1 B R %

Func Rl,. (a,,Rl, 1) { //Rl RFoRER RS

H(! ==0) Retum k;
else{ k = Rl(a);l --; Rl,. (a,,Rl, 1);}
!

XJ T SRule LM AT LA e 6t SPARQL, Jf 1 Jena 1y

ARQ 34T, 1

Intersection 3 (R4 seq }

Rl ;. —select 7ky, 7y -+, 7k, where
{ GroupGraphPattern _ %, (' UNION' GroupGraphPattern
_k,) =

Rl porsoion —>select Thy , Tky ,+-+, 7k, where

" {' TriplesBlock _ k&, ? ( ( GraphPatternNotTriples _ %, |
Filter_k, ) ’.'? TriplesBlock_k, 7 ) = '}’
Rl,., — select 7k where
" {’ TriplesBlock _£? ( ( GraphPatternNotTriples _% | Filter
_k) '.'7 TriplesBlock_% 7 ) = '}’
RI, —select 7k, where from where
{ 7k, PropertyListNotEmpty_1 7.
? k, PropertyListNotEmpty_2 7 k ---
7 k,, PropertyListNotEmpty_n 7 k,_; }

H i, TriplesBlock,,
GraphPatternNotTriples , PropertyListNotEmpty %8 % 2, i€ 3 433
£ W, SPARQL MTE LA 20, 25 #0133,

HRAE b TR B 07 EE AT AT R R AR 7 e
R EHEBR AR SE B, BEAS 7E R BT R AR B B AT O

GroupGraphPattern ,

R, LA R TT R MR 5 2 | B RCH: KB A5 4
R B0, MR —ANATTRZHR o ZE T EL, BBBRE
Func RI. RERBIPITAZZMEFN, FFREHAS, EH
FP B B B RIBHEBUT R . TEHA RS BUAESR B
il [ BEAEIH R R R Y FER TR, AR — A AR, L
-5 M2 2R X DL A AL 32 3 pR B T

e R
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A e

& 4 Protégé I OWL B HHEA K
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TEARSCHR AT T BAFIT 2 FR A & R AR B R
ZIEMRR,IFE X T ENRIERMARR B T3
RHRAMR A S AR R RA RN AN @i
protégé A<Ml T B Jena PRI ER SRR [ 8] h i \TF &
P BARER A TR R AR AR, DA S Re 40 A ST R FRIR T B9 BK
T R HRIEE,

TEXE R TAE S, B SR AU AR R B AR T & 7 vk
Z R AR AL L RSB, A P UL E R GRS R R H
P AR TR R R AT , WA TF R AP UIEAT AT, O 1)
B AR LTS S KT R AR
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