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The Research of Feature-Oriented Reflective Real-time Application Domain Model

HUANG Jing LU Yan-Sheng XU Li-Ping
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Abstract The research of feature-oriented real-time domain model focuses on the relative problems on domain engineer-
ing in the project of real-time application system, that is, the research of the vertical reuse of real-time application soft-
ware, By extending FODA (Feature-Oriented Domain Analysis) method and introducing real-time feature as the soft-
ware requirement specification unit, the research come to see real-time feature and it’s domain requirement architecture
from an semantic perspective, Reflection technology is also adopted to enhance the dynamics of domain requirement

specification. Finally, real-time feature is seen as entity of requirement space in organizing real-time application system

domain model.
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EX 1 FAEARIRFTE A IDENTIFIER, & — 11 fT A
AT R B HE A ITHIAR IR ERE S SR B R MR R 5
Ao BE PRSI E O E X B, 48 AR I ST
&, ER—NREES 1L 0] FFAE A 3T B B G 9UEAE
B 2 E R, KR ADENTIFIER ],

EX 2 FERAGES FEATURETYPE, 2~ PMHTX
SMFIE R IR A B A W B AR RN IR S R Ak
{rtfeature,none_ rtfeature}, BR—MEEES, TEH 1 FH1E
HISER W R SRR Z 38 £oR b, R8N [FEA-
TURETYPE],

EX 3 FHETE (IR RS pCSP, B— 1M E MRt F 5L
ERWHRES RBFUERES CSPM AR RIES
PSP~ RS . B R — A S A (E T 7 B 1E
S I  F REBUARRY 2 1B 5 R R A[PCSP],

A, ALLE 3N REBAERRA L E R IERITH Z
EHEmY.,

EX 4 FFIER) ZEF AR N

{IDENTIFIER, FEATURETYPE, PCSP]

Feature
feature_id : IDENTIFIER
feature_type : FEATURETYPE

requirement : IDENTIFIER~~PCSP
offather : IDENTIFIER ~IDENTIFIER

V feature_id; . feature_idy: IDENTIFIER ¢ requirement(feature_id;)=
requirement(feature_id,)=> feature_id;=feature_idy;
¥ feature_id;. feature_id,: dom(offather) * offather(feature_id,) =
offather(feature_id,) = requirement(offather (feature_id)))=
requirement(offather (feature_idz))

3%, Feature & [ feature. id, feature type : IDENTIFIER;
requirement ; IDENTIFIER«> pCSP; offather : IDENTIFIER
—IDENTIFIER | (¥ feature. id, .feature _id; : IDENTIFIER

* requirement (feature . id; ) = requirement (feature. id; ) =
feature_id; = feature..id» ) A ( V feature.id;, feature id;:
dom(offather)
idy ) =requirement(offather (feature_id;)) = requirement (of-
father (feature-.id;)))],

ESL 4,

(Drequirement BRI K B AFE 4R IR &£ 4 IDENTI-
FIER RRHETE LR E A PCSP WL LR . MUFTFRMY
BE AR —BUW R IE AR R AR AR R] S B R [R]— N1 8L o,
BORE B T 7 S I 450 SRR A 2 o s %M [ 0 28 (LA 7 R L
Y, THEHEH.

Doffather s¥UE W2 T HFIE PR IRFFSE 5 IDENTIFI-
ER BISCHH AR IR/ 454 IDENTIFIER BT %R, TR —
MG FR B FHRHE RA — N SCRHE , 84 SRR AT LAt
REZANFHHE. it SE AT TSR A o BT A 4R (AL -7 4% 4F)
FURT —A~ 2 SURERAR , B oo A3 SR T iR U A A o
FAUE BRI R OC R . FRIIEGOR SCREIE AR A ok 5 B 0 A

+ offather (feature-id, ) = offather (feature.


http://www.cqvip.com

PR o T R AL 24 KA BB R 47 st A R4 FIAR S i R 0
BAE B SRR R R LA R AR 43, ACKRIEAN B
TR R

Bl 1% f.g: Feature, 418 € g, A 4 ran({. requirement) &
ran(g. requirement) , i { & g FOM T ML B, g BFE T {
FIERER iR {=g,3F 4 ran({. requirement) = ran(g. re-
quirement) , ¥t B f.g $R T MR F RMLE B

QRE L KR — SR IE YT LR BB, RERE AL
YILAHHIE . RER IR AE SCRIAFAE , oF AR FIARAE DT, K
L RHE TSR A AL S B 2 B SR I AR e U A
RE N M

F TR T A AX B I , TT 45 R AU R o R TR R AR Y
B Y.

EX S5 EHERERE 28 SRR AR N

{Feature]
—— FeatureTree

feature : Feature
treenode_rel : PFeature—Feature

3f : Feature, Jrel : treenode_rel « f € ran(ref)=3g, h : Feature
* (g, h€dom(rel) A (g Uh=f) A (g Uh € ran(rel)))

o FeatureTree 2 [ feature ; Feature; treenode rel .
pPFeature—>Feature| 3 {: Feature, 3 rel ;treenode rel « {& ran
(rel)=3Jg,h ;Feature « (g.h&dom(reD) A (gUh=1) A(g
Uh€& ran(reD) 1],

3 KM AENRERSE

T SE B R U R AR AR R, RRATE TR0 N 2 IR ST
T A 25 IS0 P AR OC RO RRAE TIAG 2 il — 1> 2 A = (]
1 25 H -——FEE T 25 6] ( Feature Ttem Space) , fR] BRAFAE 25
(] o B B B SR A R i . AR B (Reflection) £ Y
A SRS, T U SR R AR AU () 02 (Meta Level) .

3.1 EEMFEEEERRMEXES

S R R4S A A AR (R AR R R R
W RS . ISR, T E S I X S e
P

X6 SRR PR E I 25 [|] 28T, S R A,
RIS (]2 Hy — 28 326 7 FH 45038 A 26 59 45 0E T L 4R 11E T (1]
PIRRURETIE B AR R R E TR R &5 W, %R
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EX 7 FHERFEE e, LR S P B RIE T
23 18], S48 1 S o7 SR 20045 i) 2587 R fE TE B4R AE T,
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FROETA 8] 36 R X L B 2R BT A, R K €7 1 1 = (feature, re-
lationship, configuration) .
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AR T IT R IR S TR R M 5 B B (E
Wit NRBTA SIS BT SR, M AR A sh A R
RIS RERY . QATER S T R AR MR R AR T AT X TR T
5By B AP {4 « RRAE IO (] A AR 3 06 2 R B B 24 ORI O
B R RGM
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€1, )M O=fiUfeUfuso

IHEFH.

FEAIE IR 5 e 107 P T REAE 301 23 ] 3 — Bt R 4 AT
Tz (8] (4R SR R R B 0T, BRI AT LI i — 4
FH S FREAEII , F 4 AE T00 8] 4481 0C 8 LA K AH B B 38 20 SRBT 44
MR FIAFIE TR F25 ], R — RIS (/] 2 € 2R f JEARRAE
T fGEL ) F fi=eleCe™)  HrP e i E4FIET 5 (o] 45
FETR R 430 IE A L SE A& M, 55 AR T 1 B B LR IE T F 55
R AR, Bl e B9—MEETRI - Fo={/. ).

(DO,
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IR R I 28 (a] FE R 1) A 1) W T I Bh A

- B sl

FEAEI 2 (8] A SC At R PR ST ) R AT IR R 43 A ME— 2 TE
BEATE M, fE—E BN AR S 4 A R AT 2218 3]
REWER AR 5. I F={f1, for, i) I F =
{117 f2)s oy fu VEREEFE—4SIFTR 25 8] 2 € 228 MY IE B 4FIE
K4y B R EE TR R 2 i IE A M R & (HE AR
HAAER. PGB E AR TR H SARY S LK
T B B AT SR CRRIE IR 25 (6] — ALE , 27 LME R
T AHHRE R A R TE M.

- Y m s

75 TR R FH AT o M L R P, S TR SR T RE R A B 2
FEFATIXT BT B S S A 45 R BE AR R R R AR X
TR 5 R O B9 FFIE I 25 (8] 59 JE A _E 24T S AE AT
T B ) O 2R R L B A R A R P L R B
FETF 23 (8] Y AT 4 R, i FR R A T2 [ 9 1) B A AR b #e v
EEPLER =R ¥
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A SE IR 7 RS0 A 2R T O 2 S5 ) R B SR T SR P 4
BRI A3 ()% 1 T ST Y A S B . AR R 134
BAFHEm A RS SN, FERAIX— &, BRIV I57
2 b R T A B TR, RE A O AR T B N AT I
2 A AT A DL RS, fRAE T SR AE T =5 ] o % 20 AR IR
TR IR S A A& B 1 A A 38 5 ST Y B 86 9 SR
I 2 5 AR S N R A S5 AR A M AR AL T B0 TR

IR AR, L R B AN R S B TR R e 1R
AT R AR R R A5 1

3.3 ZHMSEZFRMERERY

AP S [B] R IE 2 M T R A B MRS BT &
BET 3AHIEAINA AL ITHE B A5 IE R4 R B
{5 B CREHER G R FIME MARER. Hd R ERAEE X
RS B LI 37 S0 b 2 0% 9 W AR E 22 1) 56 2R 97 7R 4 5 454
G R PR A 85 BN AE7E X R L MR 7 R
R, LInFRIE ot A BSBE B NE B A RE R
S I TTHE U BB E 5 763X B A CSP sk 47 M 24 1
.

FHIEZS BITE A4 ALY, Feature ,pCSP, 43 HI ¥
FE X7 IR B ARHIE s e e AL R R B R R A

HARIER.
TN 11 $FHFZ5 8] JC £ FeatureSpaceElement ) Z &5
T ACHLAHE TR K 5
{Feature, PCSP]
FeatureSpaceElement

feature : Feature
feature_rel : Feature—Feature
feature_constraint : (Feature X Feature)— PCSP

v f, g : Feature « f#g ((feature_rel(f)#feature_rel(g)) A\
(feature_constraint(f)# feature_constraint(g))
Jrel:feature_rel » f=dom(rel) Aran(rel)=>(f, g)=dom(feature_constraint)

&% FeatureSpaceElement2: [ feature ;Feature; feature_ rel
:Feature—>Feature; fcature constraint ; (Feature X Feature)
—pCSP | (Y1, g :Feature « {7# g=> (feature_rel ({) 7 fea-
ture_rel(g)) A (feature  constraint ({) 7 feature constraint
(g))) A (Jrel:feature_rel « f=dom(rel) A ran(rel)=>({f, g)
=dom(feature. constraint)) ],

SE X IRER RS T B MFER THAR TACH,
HHEEAHEN X ABEMXRNARER.

4 AE 25 8] JTLE FeatureSpaceElement 58 X S5 HiR, 7]
5 35 A 4% fiE 25 18] 1Y 3 1R : FeatureSpace 2 pfeatureSpaceEle-
ment, Bl LINFHEZ A LR ZE E TR RE. EdXME
AR ITEE ML BB 3 SE B 7 U RRAE J01 %3 (8] 28T, i i o T
Xt BT FRAE S 25 (A] e IR

EAS X IR, SRR R IE 25 8] 5 BT — 19 P 45 1 A4 AE A6
WA B L B8 S A0 R v A R0 20 A9 L 4 1 i) 1Y 4
FRKF BT S TR R R B 5 W SSARRE
23 [B] U R SR ARAE (] B 2 & R R B R ST oR A5 B AR
Heklsr, MEESATR R R TS AR LA, MR 2%

4 REFCHHES RS AFEZ )

H A 2l T, S A BI TR B R 49
SR BER TR A 2 LRI 13 S o7 P B P A R SR
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FE . R SURAE R — AR BUE AR Y S )
A B LAY BT IR 30 B A B SR PR AE B ARAIE 23 (1] i
XRFISTRAF R, AR & T O A
M. KB AEEESE RS RS R A T
TIE R AL 23 [ AT GE 5 22 B9 Bl A4S R0, 8 5 S B oy P R 49 4
HP T |6) AR AR 7 B 1 R T AN S

4.1 R ARG R RS SE

SRFRE S AR 1 A SRR L S R RRR S R RES B
FRAE VR R BT AR AN R

EX 12 FERTIRA Feature, EIFHE B BT,
ZiBF AR A

[IDENTIFIER, FEATURETYPE, bCSP]

featur:_eiad[l?rfDENTIFIER
feature_type : FEATURETYPE

requirement : IDENTIFIER~-PCSP
offather : IDENTIFIER—~IDENTIFIER

V feature_id;. feature_id,: IDENTIFIER * requirement(feature_id,)=
requirement(feature_id2) = feature_id,=feature_id,;
¥ feature_id;. feature_id,: dom(offather) * offather(feature_id;) =
offather(feature_id,) = requirement(offather (feature_id,))=
! requirement(offather (feature_id,))

% Feature 2 [feature id, feature.-type ; IDENTIFIER;
requirement : IDENTIFIER <> pCSP; offather : IDENTIFIER
—IDENTIFIER | ( V¥ feature..id, , feature id,: IDENTIFIER
* requirement ( feature id; ) = requirement ( feature id, ) =
feature id, = feature id») A ( V feature. id;, feature .id,;
dom(offather) « offather(feature-id; ) = offather ( feature
id; )=>requirement(offather (feature_.id; )) = requirement(of-
father (feature_id;))) ],

EN 13 EEFIRA Feature', BIASRIE 5 w0,
ZEF AR R

[IDENTIFIER, FEATURETYPE, b(SP]

Feature'

: IDENTIFIER
feature_type’ : FEATURETYPE
requirement’  : IDENTIFIER -+ PCSP
offather’  : IDENTIFIER —~IDENTIFIER

feature_id’

V feawre_id,’ . feature_id;’ : IDENTIFIER * requirement’ (feature_id;’ )=
requirement’ (feature_id,” )=»feature_id;’ =feature_id,’ ;

V feature_id, ' . feature_id,’ : dom{offather’ ) * offather’ (feature_id,’ )=
offather’ (feature_id,' )=srequirement’ (offather’ (feature_id,’ )=
requirement’ (offather’ (feature_id;' ))

a% Feature’ 2 [feature id', feature . type’ : IDENTIFIER;
requirement : IDENTIFIER«<>pCSP; offather ; IDENTIFIER
—IDENTIFIER | (V feature.id, ", feature_id,’; IDENTIFI-
ER - requirement’( feature_id; *) = requirement’( feature id;")
=>feature id;"= feature id;") A (¥ feature id,".feature .id,":
dom(offather) « offather'(feature_id;") = offather’( feature_
idz ") = requirement’{ offather” (feature- id, ")) = requirement’
(offather (feature. id,)))],

MR I E SCAT LU i BT X3 7 FARE 5 R A7
FHIEADR S B ERE L0 T — MR B 11X B R 2,
L1 R S 5 AR AIE o B P AR

TERFIESATT b T ASEATHY S SHRVE E B4 3 M AR
AL B BRFIE A BRFHE . BRI ThEE R R —. {8
RN T SCHRHIE M sh S

EX N4 A ARFAE R A 4R E Lookup, H Z 1B F
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RAALAHRN

[IDENTIFIER, FEATURETYPE, PCSP]
Lookup
EFeature
feature_id?, feature_id! : IDENTIFIER
feature_type?, feature_type! : FEATURETYPE
requirement?, requirement! : IDENTIFIER--PCSP
offather?, offather! : IDENTIFIER —~IDENTIFIER

feature_id?=feature_id!
feature_type?=feature_type!
requirement?=requirement!
offather?=offather!

FE AT LLUE 5 Lookup 45  RFAE B9 RT IR RS — B
AT, B ZiE 5T ERS SRR,

BX N5 RHREHMEMESEAE Update,  ZiEFHER
LR :

[IDENTIFIER, FEATURETYPE, bCSP]
——— Update
AFeature

feature_id?, feature_id! : IDENTIFIER
feature_type?, feature_type! : FEATURETYPE
requirement?, requirement! : IDENTIFIER-PCSP
offather?, offather! : IDENTIFIER —~IDENTIFIER

feature_id?+feature_id!
feature_type?+ feature_type!
requirement? # requirement!
offather? ¥ offather!

B AE AT LA H s Update B4E 7 FRAE 89 AT /R RSO,
WA ZIEFAEHAS A BifiRiR.

EX 16 S AFHER MR #AE Delete, H ZiHF R
LR

[IDENTIFIER, FEATURETYPE, PCSP]
Delete

AFeature

feature_id? : IDENTIFIER
feature_type? : FEATURETYPE
requirement? : IDENTIFIER—-PCSP
offather? : IDENTIFIER —~IDENTIFIER

feature_id’ =Feature\feature_id?
feature_type’ =Feature\feature_type?
requirement’ =Feature\requirement?
offather’ =Feature\offather?

H5E X AT LAE H, Delete 84 J5  FHE MBI SRR EIHE R
£ TEZ ETA ZEFAEPHS A filimnHA,

B, B 12,13 R T S 5 sURFE B ST RE, & X 14,
15,16 g5 i T Bt sSUFRAE A9 ST 3 R L (MOP) . #R4, &
S AFHER R N : Featureiece - &
up, Update,Delete) ,

4.2 EMERRFETIEPHRSHNESE

i 3.3 WAl 4R 1E 25 (R} T & FeatureSpaceFElement 24
A= AV B A A AR, R T 7E B SRR AE A TR i iR o, B 58
B 445 R RIS AEE RT R A .

5] Rt A AFAE — B, Ry STHFRE S T3, RO UAFE 2 (8]
JTE W4 M AT AR & FeatureSpaceElement Fl j5 4k & Fea-
tureSpaceElement, BV4F4E 23 (6] 00 F E B AT R FEE S 89
R, HEZE0 RSB 2 A 2k, TATE N RS
HLBE AR B TERCHE B0 SRR 2 4 B ORI R 3 Fb RS, %
F R AR A R TR R AR 2 ) — R 5 8 AR

= (Feature, Feature’, Look-
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SEMUFEHRBFESN 2 EFHRHR SR AHEL,
2 &t 245 HE 5 8] % R N FeatureSpace,eive - . — ¢ Fea-
tureSpace, FeatureSpace’, Lookup, Update, Delete),

5 MEESHEN KT R RETUERE

BORE, FT R AT LT o 9 S, BT T Tl AT B S e A S
I P R GE AU . AR R R IR K « rtFODMipecie 11 = (Fea-
ture, FeatureTree, FeatureSpace, Feature goum.s Fea-
tureSpacercene ) » 1 28 HFTERENE 43 U TR AR IO 6 A AR AR LA
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