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Approach for Evolution of OWL-S Requirements Specification Based on Reflection Mechanism
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Abstract Software system has being faced challenge such as change of user requirements, software resources and sys-
tem context environment, so software requirements must support sustainable evolution. Reflection mechanism has been
successfully applied in the realm of the runtime management and dynamic evolution of software systems, but scarcely
applied in the evolution of requirements specification. This paper proposed an approach which supports the evolution of
OWL-S requirements specification based on reflection mechanism. Requirements analyst can implement the evolution of
OWL-S requirements specification through describing and reasonably using the meta-information of OWL-S require-

ments specification. By use of this approach analyst can effectively manage the requirements change and finish the evolu-

tion task of requirements specification through the controlled and orderly manner.
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OWL-S(Web Ontology Language for Services), ¥ T
OWL & & iR B9 Web IR % 89 A 4K, H 51 & £ DAML-S,
OWL-S 3| A T AR f vk B 55 S0 M2, ) 3558 ME ok
HARRE A S, URXERF EASOHAEKZELRNGE
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BRI TRELNLE, EHRELIBRS, EFRRES
EHR OWL-S #iR i3 18, Bk o fF S A P EERH-2
HETER, MHETEERENTEFEEPENELRE
TLfE BB,

QOSEzxpection
-Name
-Operator ProcessBaselnfo
-Value -Name
C IExpection . -Unit 1 |HsAtomic
Name hasP !’
-Operator . ! . DomainProcess
vy T e
i 1 |-Association
hasC | ion | has! unProcess
P Metalnf
|—~——r rocessMetaln! —j Version
InclusionDependency| . . hasV] rs.lm [VersionNo
name «hasDependency : -ReleaseTime
-subProcess Loz I - |-ProcessRef
yHistory
Dependency EvolotionaryHistory
DataDependency|
-name
-Type
-Paramete!
_?a or State-basedD: y| | FemporalDepend
[ ame F-ramec
-Predication -SuperProcess
-ProcessRef -order
ProcessRef

M2 AR

A 2 BF 7R, 33 B ot {E B ProcessesMetalnfo & H £ 4
Process 4 %, i Process T B AIEUTER:

(D 3t 7 # A {Z B (ProcessBasicInfo). ¥ i1 & 4
(Name) G BEMBHGFREFTREEFIRRA AT EAA
ED L RZ3 BB AR BHBERRM@EORFR).

(2) 5 4% S B AU e 78 A0 56 2R {2 B, (DomainProcessInfo) ,
DomainProcessInfo B % 4~ DomainPro-cess ZH ¥, Domain-
Process B #H. STABE M FHEN T BRE K
(Name) | iZ13 725 UL 7Y o o #8319 % 58 (Association) , 3£
OO FMHXE (EquaD) . BB S5 AEEAPERES
HHE, T REAN HEER., © 2&%FK (Subclassof)
ZHESHEIBERAHRNEHAIT R, @O HILXER
(Refine) ;BB SUHA R i3 32 B0l L AT T W1k, B
Tk, B R INRE O T ARERE. @ BRXE
(Modified) : FEATUSAE R 3t B2 A BLRE L 4 RE M BAE
KT TEEGARMNIMFZEOMTARRETEL. © F
ARER (New) : BRGUSHEI bR 2 VPSR,

(3) %1515 B (ContextInfo) . {EIE R0 LA FHFL L4k
Cam, A HE B 52 BT ab IR 88 B4R A B4R 4T 15 B, R,
THERPABERBAZEHNZER X, REMNEEF A,
HRE TR AT R ERE, FREWAIEPE
BEEEFENEE, FOEFEER T ARFHFTREREK
AE, EAXPEREERARMRIBRORENEE.
BEBWLLAI ARMRARITHE, AABRE AT, B
AR ES S R BRI A E. XM 31
AR A 3T EEE BT a2 AP A IR A (UK
FBRAA RGEMA.

{538 {% B (ContextInfo) By £~ Context 4 i, Context £,
F5 15 35 4 7 (Name) FIFE K B (Context Type) , B KA 3
R PSS RE R RIEE. M8 Context M &
A% 1% & P (ContextProperty) 4 %, , 18 3% /B $E 40 45 B 1 2 8K
(PropertyName) . J& ¥ {8 ( Value) . J& #: 25 % (PropertyType)
UBMEXMER. B0 B FEMIBERRNE—MEE
ABRHIFEEA R, AN AEL B3I BES. Al



Mg wRBE T REEEN —MEREEL, BREEHER
ke JB PSR 1] IR A 2 HL 0 98 e e B AT i B A
EEHLH kb/s.

(4)QoS 15.8.(QoSInfo) . Xt L2 ATHIER BT & & M A1
XKILER. QoSlnfo HZA QoS HAL. QoS 5 B fid a2 L
BReydEThRREEM: i RE A ] EF B AT RS TR Re
H%E, B QS EHHAE B M4 PR (Name) , 3 B 75 4 [
f{E ( Value) DA B A E (Weight) , Domain JBH:F8AR1% QoS AT
BHS. QoS B 4 M B R4 R
HERIB PR, [E AR KRR A, T AR A ME B9 B 1, (/N BT,
QoS J& 1 £ 57 2 B SE 1 JB M PreferType 4538, 7] ] Be-
nifit R/R 1% QoS B ks M@ 1% . T A Cost #m QoS
B S A, Domain B A IZ QoS Brlg w4, .
AN BB E— QoS BHAMELA R M E A FRHEITIFH
PiBH , B S Value $1 Weight 34715488,

(5 FRKHIE B (Dependency) . 58 LT 1 72 18] 69 4K ¥
XFR, FRALFEMNFESHXEKBFEE . EAUSR
415 4K #i (IncludeDependency ) . i} Ff #& #i ( TemporalDepen-
dency) VIR ZSK i (State-basedDependency) FI¥#E 4K #i ( Data-
Dependency) .

@ IncludeDependency . f#i#3d #2 5 F i #0150 o #2 22 1]
MXxE. BEAE MKEME IR (Name) , Fid 5] H (subPro-
cessRef) AT FE5| FH (parentProcessRel) .

@ TemporalDependency: ##iid— P BT HES —1
HARZANRZERE. B HKEE K (Name) ; it 5|
Hl(superProcessReD ; IR A BRER — B2 G R4 D%
Z 51 A (afterProcessRef) ; AR AT B AE R — i3 R 2 Bl
KA, e FiZ B BT (beforeProcessRel) ,

@ State-basedDependency : ##iid— g M IT Nk E S
FRRTH-ITABREGIRETRE., BEEF KBEK
(Name) , {41817 (Predication, 1 iR 4% 5ot 8 & A T B AR ¥ 55
— i BRI KRB A5 | F (ProcessRef) .

@ DataDependency: # iR 43 2 (F I BIES I A5 —it
BB REE. a8 KE8 R (Name) 3t R H
% (SharedData) K5 F F2AY 5| (ProcessRel)

LT RP TR EM G B R B R LR
HHE RIS B VR AT IMBRERAE R E AT B oRE SR
5, MBS RS UUS i R 5 A S R O — B R
R R IR

(6) AL 145 B (EvolutionaryHistory) , 81— E1LIK
FHEB, FHABAICRTERNTERGR  BERAS (Ver
sionNo) . & #i B [A] (ReleaseTime) . X A& & F Kt B 895 H
(ProcessRef) ,

2.2 FRHEARUBRMEE

EARTERRTEHERAAELREE. BRuLEL
AT LA i — BRI E AL BRSSP S r R E A
PR ERX LR E R, A FRRELA TR
MAZE., R I T OE BB R TR E (b RE.

R 1 TRALFEMBREL

fita HARE TR
ARGELAAT A H LR, FLETH
1 Rt ig RETHHEY PR AN A LA TRk
BETFEREEP RN
2 Wt HBRAZERBATHEANLIR

ER-MEAHEEE ORI NF LIRSS

3 BRAR e
4 BREE AR RANNED RESEIER

MR P ERHX IR A AR ENE
AEHFERALF

BN HABREN T S EBR TR ENES R . K
o 27 R A R A R R 2 LU o BN SR SE AR . AR R
FERU AL R TE AL TR T R M A RS EE A
— BRIV, X LA A F TR R EABIRBOLE S AR
PRIRELE SR E R TR R R SFAREKERRE
BHEAARGRATE, KEKZ MMM event-conditions-
checklist fIE X H R HFE R g an F .

on event if conditions check checklist return True/False

event 3 i il & MR 3¢ F ke 25 6 VR FH 9 25 OF B4R G .
MR ok B e B —FO LR R B A XT R (Process, Goal B,
Role) ; conditions iR X4 event % A= it 55 B HE 17 AU B TE $R1E
(GBI BB A RARBIER L RRH X RHAERD,;
checklist #3824 4514 conditions i# BN EEH TR ERIE,
checklist 7] LAA%S , B H B B2 conditions M B #5358 5 return
R BB LE R ; Y checklist FAIF B ERERZRBEIR
[ True, M2 4 ARBH N K 25 58 B8 A return 3R B True,
4R checklist #7A — F k28 WA 3@ i, WK B False, 401
VR1.

on Delete a Process p

5 R LR

if Process p has data-dependency

return False
FORYEMBR IR p SRS EE BB LR FETLfE
BRASEARTON, R BA R, &2 FAHRTH
AR AR A FLI

F 2 REREANE

%5 AR
on Delete a Process p
VR1 if Process p has data-dependency

return False

on Add a new Process p if p is added to a sequence process pl and p
is between p2 and p3
VR2 check the output type of pl is the same with the input type of p2
and the output type of p is the same with the input type of p3
return True

on Add a new Process p if p is added to a choice process pl
check the input type of p is the same with the input type of pl and
the output type of p is the same with the outtype of pl
return True

on Modify process p if p has Temporal Dependency with process
pl and p2 check after modifying, the input type of p is the same
VR4 with the out type of pl and the output type of p is the same with
the input type of p2
return True

on Replace process op with a new process np
VRS check the input type and the output type of op is the same with
those of np

return True

2.3 BREULNY
FIE R TR K g Bl F R TR IR Th e
FTREMANTREER SR OWL-SHARNREFTR
MARBEL, BT OWL-SIEFAXFRERMAFT LKW
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B, Rk A R T A R A, h R AR AL
e Z AR, B, OWL-S & F IRA BB A e S 3 Ly
EHFRALHTEL, & OWL-S MR EE LT OWL-
SCEEVIXEE RBBMNERAATER B THR. Tk
FHEHRIET OWL-S" R RT3 AR

(DA BRI W B EI g Rt B R,
APTUEACEMSEER D AR EOHENLR, fRiX
ST FRMRIR G L RS #2895 A (ProcessRel) ; A
WA A O LESRE R AR, AT BERAR
STREIARIR EEH M OWL-S 1918 w3t H i Bk Tt
E X,

(YRR ESY LA R TR, BB L
SR 4 F TR HER R BRGE R E R A R W EE
AFEAGERREMAT IR 4 RBEF M —M, LR L
bR 4 BBEAETRERNEE, HILTT LS E 5
81 B4 W (Single) 2l & 45 & (Composite) , FEAF B 0%
43 » F P ] LABR R P17 28 BE 4% 6 R BT 38 4% /4 (Condition) , 24
T E IR AR A FHFERM AN E S WH AR

@ YBEREN RSP, FEE RTINS
5 (AP5| A B R LR U EH IR 5HE
B2 [ K — R 515 R (relationship) , MR iZFd BE RN
FIMEEAE P op, WHZF AR P F %8 (subPro-
cessOD ; MRFTA TR 5 YA b By FFIT R B R WA AT
Z IRl 5% B R A7 5% & (parallel To) ; iR T BER MBS
FWBALR PLA P2 ZE,WES P1 A P2 RERT
31 5% % (sequence) , 3 1f F beforeProcessRef A%t i #2 P1
B8] H , 8 R afterProcessRef #7172 P2 8951 . MixXes
KR LURBUEF SRR RER.

@ HABRMENMGT RN, FEEREWE L BRI5I
FENS| A B #RES 2 L) LR =M B B 50
BaysiA.

Q@ YTEERER GBI RN . FEH R EBRN TR
S ZEBRRESR B R 2R AR ER T HHE.

@ YT BERENFRAEN . FEHBRES NS R
gl AL R A FERZE B SR .

N T RBERBEIZKIES . B# B BNF X% #) pseudo-sche-
mas ¥ 1 B] OWL-& )18 = 45 #J. Pseudo-schemas 3% iF
OWL-S* TR RAR LM, JFRBUT 256l BNF JE B L5
SRB R RIEYE, 5 TR MMEM. 7E Pseudo-schemas
B RFIERRAERREE 5, » "RAREFTRE
HEER H"RREE -KREHFER TR RA ST
. ATFILAREN. BESEESRAANRNTER
BEHRE—NRRNELRME, W0 “xs; string” RARF R PR
B, RS RRMAEEIEF EXE 3 Fix.
(ProcessDefinition)

(DomainProcess id = "xs:string" processRef = "xs:string"/)
(UserProcess id = "xs;string"?
(I —— A OWL-SEE#RAF HOE X R ——)
(/UserProcess) *
(/ProcessDefinition)
(ChangeDescription)
{Change name="xs:string" type="Single| Composite" condition=
"xs:string")

(Add processRef="xs: string")

(Relationships)

{Relationship type= "subProcessOf" parentProcessRef=
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"xs;string" /) *
(Relationship type="parallelTo" processRef="xs.

string"/) %
(Relationship type = " sequence” beforeProcessRef =" xs:
string" afterProcessRef= "xs:string"/) *
(/Relationships)
{/Add) =
{Delete processRef =" xs: string" parentProcessRef = " xs:
string" /) *

{(Modify processRef=="xs.string" attribute="xs; string”
newValue="xs:string"/) *
{Replace oldProcessRef =" xs: string" newProcessRef = " xs:
string"/) =
{/Change) *
{/ChangeDescription?

B3 FREEMRES

3 ETRSNHNERMARULIELE

HT R HHLE RMERS 7% RELTHSEMA 4 5
o AR RT RFBARMIGEEMHZS, BUHR
EAEHET RGPS MU RER T HTRER. TRER
RERST RS TR B SRR, LR URIRR S HE
FRUTUMAKRBELFRANER. BURETENTRAABE
%8 RGPS S 7 KR b OB BT 68, LIS G
HATFR AR AR . AR BT .

ORBOFATH P R SEBR T RAEBA AT RGPS M8
BEREANFTREREAPRRABRERERBR
OWL-S iR i R ALY Rt 4 BUAL P € X B9 OWL-SC #iiR
WFBEREE;

QEFR R MLEAK R HRRB ERRTRML A KA
R TR RBESE 78 R HLE 328 T B AL AT OWL-S
HRHARTRAMANTTER MELEBERE,

QR HYH BT, 8 OWL-S #RMTBREE
Fofa BB R AHEATE L

O FELF MRS RTRAL P K OWL-S FHR TR
AT AT KRBT EE, LA T4ENEL.

FREB G ¥

ZAMHERALERNERAY )

[EA,EQ TR B R LA
T EAALB SO T A )
(i | T
EEMABH XA TR )
Ty I
RREHBRALENEHE )

B4 ETEHANFRBENERTR

4 REIBGR

BESNAT —MER LB LB TRRMABW AL
PREHl. BHEMARNFAL RN, A B R RE N AR
HepRATITE, FBUTR AL B THE. RANTRER
ERFEFRAATEILER, KA SRS travelPlan # 4
MREHR . AT ERHEFEF RS (getTime) EHEZET
BELHFi 04 IR % (book Trans) \ 25 )7 JE 15 BUR T IR 5 A0



FEHEEEFRS. R B8 THIFHERSZ T
choice HEK 5 E@ﬁﬁ[ﬁg"iﬁ’aﬂb’(%( B A BB R AAT
PEE BJR T M 55 R B0 MLEEJRF IR %5 4L book Flight) Fiik
FEEHUE S5 (AR & ORI 17 BRIk 5 A HUE
KEFIFFIRS A AL bookTrain) . i FHARA, FH A
ixéfé—ﬁft}lfﬂi%‘k A AR EHLAT AL a0, LT ERNAH
SRIEATIE SO 8 5L ] ANRR AT TE AL 52,
(D pFRREE
BT EA MRAT TR E T R R BA ITHLEATNT
KERHTRETT IO 05 B LT, B i T SR 24 20 i
F1idE BT AL » DL SCRp A SR X R B R RS (2 0L Bt
ﬁB’JéﬂAﬂ&%ﬁ%?%’%El@mfn BAFFITSEMEN. 24
i 45 i AR B 2 DR PUE A R 55 Y, 5 IR SIHLEE
TR SS AK E BT RS IATHLA P . INIOZORAT AT
BEZHTRRAAZER OWL-S" R 5 k.
{ProcessDefinition)
{UserProcess id="Charter Flight")
(process: CompositeProcess rdf; ID=="Charter Flight"}
{process: composedOf)

{process; Sequence)
{process: components rdf; parseType="Collection")
(1 — —EHMEHE R R BT AL RHLEE — —
{process: AtomicProcess rdf; resource="# getCharter-
FlightInfo"/»
RE AP HE AL AL R L ——
{ process; AtomicProcess rdf; resource=" % Charter-
Flight"/>

{/process: components)

Q ——

{/process; Scquence)
{/process: composedOf)
(/process: CompositeProcess)
{/UserProcess)
{/ProcessDefinition)
{ChangeDescription)
(Change name="addCharterFlight" type="Composite"
(Add processRef = "Charter Flight")
{Relationships>
(Relationship type= "subProcessOf" parentProcessRef =
"bookTrans" /)
{Relationship type =
Flight"/»
{ Relationship type =

" parallelTo" processRef = " book-

" parallelTo" processRel = " book-
Train"/)
(/Relationships)
(/Add)
¢/Change)

(/ChangeDescription)
Bl 5 mRiTAI R L HERY TR R B LRl LY

() ARG IR L To {5 B E TR

EX BRI IR eI RAYITER.
getTime NJR T3 72, f S50y B 1258 3 % bookTrans
A choice ERIBY L A 72, 5 ASBCH B KA Wit S 80h
boolean 25 % ;53 #2 bookFlight & sequence 25 RIF4H & 1172,
WMASECON HBE R, S B B 50K boolean 22 #S, &R AT LU
M AR K 3 /5 B, bookFlight i #2 & bookTrans 13 #£ 1Y

Tt 2, W 5 H A IncludeDependency % % ; getTime
bookTrans 5 travelPlan & IncludeDependency 3 % ; getTime
7£ bookTrans 34 %2 Z G #447, L B 712 8] TemporalDe-
pendency 3 % ; book Trans i F2 75 B {di FH getTime 1 #2 KB
BHEI 25, R B 122 18384 DataDependency X &, X670
5 BRI xml #iR N 6 B .

{Metalnfo)

{ProcessMetalnfo)
(Process)
(ProcessBasicInfo Name="getTime" Type="Atomic"
InputType="date" OutputType="date"/) .
{/Process>
(Process)
(ProcessBasicInfo Name="bookFlight" Type="Sequence"
InputType="date" QutputType="date"/)
{/Process)
{Process)
(ProcessBasicInfo Name= "bookTrans" Typc="Choice"
InputType=="date" OutputType="boolean"/)
{Dependencylnfo)
{IncludeDependency processRef="bookFlight" />
(IncludeDependency processRef= "bookTrain"/}
{/DependencylInfo)
{/Process’
(Process)
(ProcessBasicInfo Name="travelPlan" Type="S8equence"
InputType="date" QutputType="boolean"/>
{DependencyInfo)
(IncludeDependency processRef="getTime" /)
(IncludeDependency processRef="bookTrans"/)
{TemporalDependency processRef="getTime"
beforeProcessRef="bookTrans"/>
(DataDependency processRef="bookTrans"
dependProcessRef="getTime" shareData

="date"/)
{1 —~ other dependency ——)
{/Dependencylnfo)

{/Process?

{/ProcessMetalnfo)

(/Metalnfo)
B 6 MITITREHNEEITER

() ARHEHA AR BTR 25 300 K 25 728 BE 4R 2 45 71T AR
1T. BERBENE, RIFAERBAY VR 0] LAX R ) 24
FIBVES I R AR, B S IR 22 p B IR EE p IR
EIBLA R choice KA A A p1 o, MK E » WEA
HHAERMERYS pl AR RE —BL & B AHR
m.

RBTE#R, FHid B CharterFlight EHRMBIEAEH
choice ZRIAYLH A 5T 8 bookTrans e R HF I #, 3 B
bookFlight it %5\ bookTrain IR %5 FHATHEZERE., MEMYFTE
BT RNEDEE, Hid 2 CharterFlight 8158 A S ECH
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