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Research on Evolution Infermation Acquisition and Measurement of Component-based
Software Based on Ontology Model
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Abstract Software evolution is important information reflecting the software change history. However, traditional soft-
ware evolution information caption methods use the file or project as the basic unit to track the software change, which
cannot effectively support the storage and retrieval of component-based software evolution information. This paper pre-
sented the strategies of modeling the component-based software evolution information based on the ontology model, and
used the Jena inference engine to acquire the software evolution information, This method can not only query the basic
software evolution information directly, but also retrieve the software evolution information by defining the rules. In ad-

dition, this paper proposed a component-based software measurement model, which can be used to forecast evolution

trend by analyzing the evolution properties of the component-based software.
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(1—— http://www. co-ode. org/ontologies/ont. owl # C1 ——)

{NamedIndividual rdf:about="=8&ont; C1")

{rdf; type rdf;resource="&ont; Component" /)

(ont:Name) (/ont; Name)

{ont;Component_id) ¢/ont:Component_id)

{rdfs:isDefinedBy rdf;resource="&ont2; Team" /)
{ont2 : Part-of rdf;resource="8&ont; Cl_Branch01"/)
(ont2 ; Part-of rdf: resource="8&.ont; C1_Branch02"/>
(ont2 . Part-of rdf: resource="8&ont;C1_Branch03"/>
(ont2:Part-of rdf;resource="8&ont;Cl_History"/)
{ont2: Part-of rdf; resource="8&ont;C1_V1.0"/>
{ont2; Part-of rdf: resource="8&ont;Cl1_V1.1"/>
(ont2:Part-of rdf; resource="&.ont;Cl_VI1. 2"/)
{ont2; Part-of rdf:resource="&ont;C1_V2.0"/>
{ont2; Part-of rdf: resource="&.ont;C1_V2.1"/)
{ont2:Part-of rdf:resource="&ont;C1_V2.2"/>
{ont2: Part-of rdf:resource="8&ont;C1_V2.3"/>
{ont2: Part-of rdf; resource="&uont;C1_V3,0"/)
{ont2 ; Part-of rdf:resource="&ont;C1_V3.1"/>
(/NamedIndividual)
(1—— http://www. co-ode. org/ontologies/ont. owl # C1_Branch01
-
{NamedIndividual rdf:about="8&.ont;C1_Branch01")
{rdf; type rdf:resource="&ont; Branch"/)
{ont:Branch_id){/ont:Branch_id)
{ont2; Part-of rdf:resource="8&.ont;C1_V1.0"/}
(sameAs rdf; resource="&ont;C1_V1.0"/>
{ont2; Part-of rdf:resource="&ont;Cl_V1.1"/>
(sameAs rdf; resource="8&ont;C1_V1.1"/>
{ont2:Part-of rdf; resource="&ont;C1_V1.2"/)
(sameAs rdf: resource="8&ont;Cl1_V1.2"/>
(/NamedIndividual)
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(1—— http://www. co-ode. org/ontologies/ont. owl# SAl Bl——>
(NamedIndividual rdf;about="2&ont; SA1_B1")

(rdf;type rdf: resource="8&ont; Baseline" /)

(rdf:type rdf: resource="8& ont;Distribute_Baseline" /)
(ont; Baseline_id) ¢/ont: Baseline_id)

(ont2;Part-of rdf;resource="&ont;Cl_V1.0"/>
(ont2;Part-of rdf.resource="&ont;C3_V1.0"/)
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SRMSHIEISE. K, MERa S SMElE REMEX
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F R EAPE RAE BEMXER. FIETT IR &GN
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Vl,O 9C6_V1.0 7C8__V1.0 } o
PREFIX cbso: ¢http://www. co-ode. org/ontologies/ont, owl # )

SELECT ?version

WHERE

{

?version cbso: Part-of ?baseline,
?baseline cbso: Version-of ?configuration.
FILTER regex (?baseline," SA1 Bl1" ) //53iE¥%&
}

(DETHIRZEN DL Query T H R, T AL SHI
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[rulel: (?a owl;Part-of ?b)(?b owl;Part-of ?¢) —>(?a owl: Part-of 7



¢))//Part-of {&3i# ¥
[rule2;(?a owl;Prior-order ?b)(?b owl;Prior-order 7¢) —>>(7a owl;
Prior-order ?¢)]
[rule3: (?a owl; Next-order ?b) (?b owl: Next-order ?¢) —>>(?a owl:
Next-order 7¢)] //rule2 1 3 I 575
(XA Y™ AL
MM BT BT AN T L 0R a 5 c Z[HE%
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[rule4: (?b owl: Instance-of ‘Component”’)(?a owl;Prior-order 7¢)
(?c owl: Version-of 7b) —>>(?a owl; Version-of ?b)]// &R HFH
R A 4R A FLI)
[rule5; (?b owl; Instance-of ‘Configuration’)(?a owl:Prior-order ?¢)
(?¢c owl: Version-of ?b) —>>(?a owl; Version-of ?b)]// IR E B K
REE -GN
[rule6: (?a owl: Version-of ?b ) (?b owl: Instance-of ‘Configuration’)
(?¢c owl; Version-of ?d) (7d owl; Instance-of ‘Component’) (?¢ owl:
Part-of 2a) —>>(?7a owl:belongTo 7¢ )]//ZRBL P HRAE S
L
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[rule?.:(?a owl: Work-of ?b) (‘Component’ owl: Part-of ?b) (7c owl:
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RIS
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(?c owl; Instance-of *Configuration’) — > (7a owl; Develop-of
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T
OntModel mrdf = ModelFactory. createOntologyModel ( OntModel-
Spec. OWL_MEM, null ); //8{# RDF #i %
Model schema = ModelLoader. loadModel ( " file; testing/reasoners/
bugs/Component Software evolution. owl"); / /i AMESRHERY
List Com_rule=Rule. rulesFromURL("file: f: /Query. rules");
/ /BB AL A A B Jena HEFLHL I ZE
String queryString="++=*+";
// B A& #TES SPARQL M4 #1154
Reasoner Com _ reasoner = new GenericRuleReasoner (Rule, parse-
Rules (Com_rule));//BIEEHETEY],
Com_reasoner= Com_reasoner. bindSchema(schema) ;
/ /BB RE TSR RN HE AL
InfModel Com_data = ModelFactory. createInfModel (Com_ reasoner,
mrdf) ;
//BIB AT G R PR R
Query query=QueryFactory. create(queryString) ;
/ /RN R
QueryExecution Qu _ exe = QueryExecutionFactory. create ( query-
String, Com_data) ; / /#4721
ResultSet results= (ResultSet) Qu_exe, execSelect() ;
/1 FERB R
BB L BRFTEIMERAESREREEZES,
X AR IR S 3 (R A AR — 5 20 W IFUF #E4T HE

. Bl ZE 6 3T K AR AR ARG ALN 7
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HIES SPARQL BB R AR ‘I AT H R W&
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VI.O 7C3__V1.0 ?CS__VLO 9C6_V1.0 9C8_V1.0 } ’ {cl _V2.0 ’C3__V3‘0 ’
CS_V4.0 ’CG_VS.O ’CS ,__V3,0 } ’ {Cl _V4.0 ’ C3 _V4.0 * C5 _V5.0 ’CG_
V7.0 5C8__V5.0 } s {Cl _V&O * C3 _V6.0 ’ C5 _VG.() £ CG ___V8.0 ’ C8 —
V7.0 } ’ {Cl _V9.0 ’C3_V7.0 ’c5__V9.0‘ CG_Vg.O ’CS_VQ.O } } 9%%%
MR B AR BE R

4.2 MEUHERELEEER

ETFaRETANERBI MR AESRERGER
RES, WTLUE B R A EAESER AR, EM%H 3
TR WERERERARAN A5 —TEERE
FYIM R STHEE S 203X BRI T LAy B S0 3
HEEh., ANEEE L EH Num_Files(S, DA TIHHE
AR B ST BOE  HoFh S R IRA S8 0 O —E 40
W FRARAES ., IFFIS (BIIETER AR S SC3 &+
JRAR Cs_Via Fist BB PSS H9 2) . BT % Num_Files, ¥,
MEXLT-HELEREEAXHATERRGRERANE
wRE, O TERMEEARERN C_EP,SC_EP,C_
EEP#MC_LEP AR, UK ERBRAAEER B_EP,B_
EEP M1 B_LEP A3, BAmT.

EP. (Evolution of Property) F Fit B ik 8 ¥ #E 1k,
MR S, BEREATT R EER R K,
EiFg R R AMMREIER . MR MRH C_EPC, D)
1 SC_EP(C,i); ERFBERMX WA B_EP(B,i), HH C
FARFEAMG, T RRE S B BIRH G C BT3B R A
EAPEMNMEENFI G FE, B ARRERERGERE
¥, REFX FRABLMTFIGS.

(DA SHEEM AR A, EP #RE MR A S5 — 1
AR AR AR 5] B R MR Ak, BRI WM 4 R AR 8] ST 3
BB (FEQ 4. 1. 2 WRERBIWIRA B & S C wE it
WA C_EP(Cy, D HZRAM SR . (DR

C EP(C,0=

Num_Files(C,1), i=1
| (Num_Files(C,i) — Num_Files(C,i—1)}{, i>1
1

C_EP RBFEAM BRI, R T T4 4 B
FARA BT ATA B AR B AL B, B L2 m R H B
FORFAMI P R A B

SC_EP(C)=$C_EP(C,),i>1 )

() Xt AL 3R A 2 GE A AL , AT LA o TR o 1
AEMUAER., NIRXE, RERERSEHRZ LT B
REMBIEREWR R AT BHARRRNGRET
4k, BT, RGEALTT UM R U R, R EA
RGEEK P RMEGIEA C_EP HM B, ZELNEH
HRRAK) C_EP EE S, R G FR, P B ¥ map
(B, i, IR EFFN SN i KRS FNS R i,
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B EP(B,i)=3C_EP(map(B,i,j)+i),i1 3
P2

MBEIERE , F AR 3 1 i S A0 ) 32 B R B R - 45 0
LHESE, e, CER[17 ] M ARIBEE B M AR S M 2 (R
HEREE CARZ RITRIIFEEHBEREGA SR
BORB/NRE, EXT .

B _EP(B, 1) = | NumOF (InsertEdge(B, i,i— 1)) + Num
OFDeleteEdge ((B,i,i—1))+ NumQOF In-
sertNode(B, i, i—1))) + NumOF Delete-
Node(B,i,i~—1))) + NumOFReplaceNo-
de(B,i,i—1)))| €))

LEP: (Latest Evolution of Property) ZE B X EHE K
W B . £t LEP 7T LAIZEM A R 55
TEHER, 3B C_LEP(C,i,j) & B_LEP(B,i,j),
Wi, AR EFISHE RERLTFHIS.C AWiG4A,
B RR%,

C_LEP(Ci, jHEAFA M E L 8 B ARMEAET » MK
HH B R B, T B R ERFT AR A KA, g4
F{E A C_EP A E i %K 27 R (H. o mazRank
25 BB AR M A FFS) . B E AR
HAR L EE B, ST AR A BT LA BT TR I AR A B
AL BTMALEA, BIF 44 C NS« M RARIEE § -
WA C_EP AR M. =X (5 FiR, KW iy, maxRank
BIRRAFIE .

C_LEP(C,i,j)=2C_EP(C,k) » 27 1<i<h<j<

maxRank 5

B_LEP(B,i, DYE R RGEH L BAR IR, R BLA R
AERWTNL. B ZERNRELRVAEESN.BEX
REFBRFEL WAL, XKL B_EP ¥ N E R
2immaRent (i maxRank 55 B B BB B AT R 3%
KEFEFS)  GitHE L RBF R A LB LA
AR, BP RS B i MERBE ) MELWB_EP N
BURH,

B_LEP(B,i,j)=§1_B_EP(B,k) x 21 1A <<

maxRank (6)

EEP; (Earliest Evolution of Property)iZ & <138 M
Bk, R8s EEP WA MM AER AN ZEHBE R, 99
%t C_EEP(C,i,j)#1 B_LEEP(B,i,;).

C_EEP(C,4, ) AL Mg {4 18 v i B2 1k, T B3R
B AL, WE MR A R C_EP N E &
ZrinRent =t (FHp minRank J 25 B B B0 HA 4 AR A X R 9
WA RS, BB BT EEN, B C WNE
i MFRRABISE § SR RAS R C_EP AT,

C_EEP(C,i\j) =k§iC_EP(C,k) * 2%, minRank<i<lk

< N

%, B_EEP(B,i, DN REMAE T RENTLE
A B B T AR A BT A B AR LB AL B AL BI R4 B WSE
i MR ] ANEL W B_EP IACR ML,

B_EEP(B,i,j) =§=]iB_EP(B,k ) % 2% minRank<i<lk

< (8

F2BRT 4. 1.2 ThEBENMRGREESNEALT
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s . YigHE 2§ C_LEP.C_EEP.B_LEP fl B_EEP %{H )
Ap A, T LA LB H A (R G0) AR (R BE AR R 1

Version/
Baseline NO.

1 2 3 4 5 ¢ SCEP CLEP C_EEP

Comp © (L6 (€16

onentcy l_9_—l lI‘ [I_‘ 21 64687  10.687

a El EI IZ] 19 6625  8.4687

s 19 74687 52813

c6 EI lzl EI EI 18 45625 82813

c8 ]I] E] \Z) 18 33125 12999
BEPBj) 34 14 10 7 13 17

B_LEP(B,1j) 34 31
B_EEP(B,1j) 34 4l

255 1975 22.875 235
43.5 44375 45.187 45.718

~
[
~

—
7
(%3
(=3

C_LEP/C_EEP Value
«» S
I(')
5
-3
B_LEP/B_EEP Value
[ %] w S
[ -1

<B._EEP
B_LEP
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