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Abstract: The feature model has been widely adopted as a domain requirements capturing model by most of the
current domain engineering methods. But these methods lack a well formatted framework for the feature models
which they use. This has led to the redundancy and confusion in feature model representation between different
domain engineering methods, and has made domain analysts difficult to built feature models effectively in practice.
In this paper, a uniform framework of feature model is presented from the aspects of basic structure, variability
representation and constraint mechanism, and variability binding time. A concrete form of this abstract framework is
also given based on the different type of features existing in requirements (service, use case, function, and behavior
characteristic), and the relationship among them. Then, combining with a real software domain, the modeling
process of the feature model is discussed systematically. This approach will be beneficial to successful domain
modeling practices.
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8 YR AT 18] 55 7 @ AT AFAEAR A 69 2 SR AR R B BMAUEI AT T o— . W R a9 R R EH BIR S Al (use case). F k.
FHHEEF AR RAGRFIERIAN L X 69 A ah b 2k 7 — P4 AEAE A 69 BT X, 51 48 & B a9 ARk 3 S A4S
WA AT T ik R SRR AT TAREARE 0 09 ) KA A — a4 AE .

REEIA: SRR AR AT AR LA A B

HEESES: TP311 SCERFRIRED: A

T H 26 5 2% R A R G0 A B A N SR R AT Ly S m R T R R R i SRR A b
DA A=y I E R T N REAR . AR AR AR R G SR TR A LR S,
AR Je ) Ay A 53 FHARAIL T A R R SO TSN T AR 50RN 52 B b (1 3B R 2.

AT BT SR S R W S U SR R S A G A B BRSO L I A A 2 R R E AT
AU T A2 i — 2 AT RHASURIAR T 5 75 SR 10 I FE 3R 400 9T 78 i 110 o i DX 3 — AN s 0 A AT T il 2 7 ot
#5 T D RE A, [/ — A~ D B AU v] B8 53 % T AT M A3 o A3 1) P SR 2k (s AR B R ) S A oG
PR )RR 58 Pk (7 — 5 I TB) P9, A0 R AN 23 2 28 il 24 ) A8 Ak A 2 RV BB AL T w550 (0 300 % 7= RO 0%
TE AT a6, A A3 5 0TI ) B 52 P AR A 25 5 3RA5 1 ).

5 5 A g8 7 M g Tl Al AR 77 0 2L 3 RS B A S B A N B v B O A
(development for reuse)F13E Al & FH K fF %5 7= (1 ¥ H 3R 45 JT % (development with reuse)! A%k T 2 ] 52 H 4k
P8 P= A = ) R TE B, e B A . AR T R U ST 3 AN B AU 40 B A A e T i
RS RBEAT 20 M7 1 Al 1,28 RISk AR A L AR R i B 2 0 B ) S5 DR 35 e A 0 A A v [, 1A
A PR L R AR A e SR — 4 LG A 8 R P T I AR T S IR SL AT B, T R AR A A s 8 T R i
T U) A A3 AE 20 Ay He i, DR T S FH A L A0ek o 1 A S/ R A R S B AR T R TR — AT R SR e, T
DA AR F15: 40 358 455 284 i 5 S I ) e SR R &40 308 T 3k FH 4 038 1) R e W 48, I DA UG Ry il 0k 8 ) PR 1R AT 2 23 i 24 0%
JSCHT IR B R 03X R BT R IT KA 2 N TFUA, T & SRR 200 ik SEBRAE R B i) B0 95 7 R &
S A L

AR 53 BT 2 2 G Hh R BRCAIE 75 SR PRI B B3 — o B 1 b 7 i A AR 2R 5 R A R R G ) R SR
LY B A [R], U Y 2 SO0 0TI 1 75 SR AU AR T B B AT — e SRR AU B ) 4 T BAA 78 e S TS 3 b,
AU R IE A W R AN AR AL

© R8sl BT R G R AR A v B R A R SR LA

BT R GE I 3 3 T e AR Y R AT I 2 R B BRI R T NS B i R I R SR T3 Y ek 7
SRS T SR AR 2 N AN T s AU P T R B I L T R T P, 3 T S X 28 i R T e L
A, AN 2R S5 K30 0 0 B AT AT R T B R AT A R

@ 15FAU B B ARSI B AT AR e e I A

TR v R SR A S A 7 I AT AR A, A S i D R e O AR P R AR L D 43 AR 2R o 20
SR IS (1L A SRR T AR AP T SRR BRI 25 3 bRt e TR o A2 B3 S Iap 2 o 4048 75 K 1) R 47 4 R e 7
— ERLE _LIR/INTT SR A BETE 2 [ A7 A 8 v ™.

AR T AE A 52 T R R IR B AN T AR B R AL A R R LA SR T AR (SR TR B T ) 45
)R R AR A — R T SR A T AN TG T AR 2R ) AR . DR wbks, SR PR R e T R AR 2R, e S
it R A3 P S ARG 20, i g A R AT R S I ) P S T 2 ) L

SCHR[31E IR AR H O HEAE (feature) 1 R GE 7 KR ML 4L 2377 X Davis WA R R AR 2 W P A1 BEXT R GE
TSN, F R AR R G0 75 SR A AT B A A U2 — B A8 B AR 00 T B X R I 1) R AIE 1) 7 SR KL 21 205 A AR

o ) BT EAE AN R R A R SO T I AR J 4 e 0L S AU DR EL A AR X R RE Y (EL AN e 4 ) 3 8 A A A
Joe AT B A A AT SR A A AR U B T SRR B SR ARE ), AT RE RS TE — e RSB AR X U AR B B

o UUAT N7 5 SROMURE A1 2 TA] RO T S A B 6 28 o QAR DA 035 i SR ABE 7R~ 3 e 908 381 AR £ RS 28, 3 24 i 41 5 v B el o —
AT Bt e 7 SR 7 I Qe £ 2, D R AR LA A AR R AL URE S,
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FODAM J7 2 v gl 51N 214508 T2 T 9 A0 52 B P FODA A FH 45 A0 MR AE 22 18] 10 5% BR, BRIV 0 A5 70 4 DAy 404k
5875 14 LA RS 4 AE DL B AT TR 903 ) P S FORME! FeatuRSEB!® PLAAE #6171 17 4
AU F A sk 55 sk 41 2R 7 3 BIIE S 5 v B FE AR I A Dy 03 75 3 72 ) P — B S 4 DURRAEASE 2R S v, ol 22 oA 6
A58 70 (P 451 5L 5 s St A 7 U7 e ) eyl A SRS 78 R 7 i g 5 oy v 3 [ SR P 14 T BB TRD F, 45 b 0 ¥ th Xt
REAE SRS B 4 TR R PR Ji )0 S g

LS S5 4R A AR 2R 1) 2 23 HE 48 R L A B 3ok R, 2 iy (T 00 A7 A — 26 ) LA AE AR T 7E FODA H B IR 51
N AGUIBAR T 5 25 P 7 A R AR AR Y ) A5 A A T — 26 . B3R RIE 14 FeatuRSEB 7L 51 AN T 2484k i
(variation point) 4% F (variant) Wk, 208 — 41 [F) — 48 B 19 AR AL R AiE TR I, 2 38 4 OR,XOR /s — 41 [R] — 4
JEARARAFAE I 2 3% — F1 2 3 2 (W87 8K fUFORM . J7 208 T AR S U e A0 A 8L 1 o v e AMAE T T — Fh 28 0 1
G 58 I [a).— 2877 25 T A URHAIE (0 75 B 7R RFAE TR 5 TN T — B850 1) 00 3R AR & P 5 VA 8 U A R R AR B (1) 4
ZENE QAT VR N IR 50, 5o 4 F AL 284 % e 2 A 5 2% 1900 9 SO A 80 M HE B ff 11 0 3K A 1t 0 S 5 T R AE ABE Y
TERIUE X BT R M FREL M N B 15 R, e 1R B 8058 Bl /b — AN G5 — 19 21 ZRUHE S8 6] T4 AR AR 28 170 e A it
T, — 07 T 5 2 o R A A5 28 4 250N S8 1) BH A e S, g — 7 T 5 2 S R A SR s R 1) 9 40 T B AR 1 i R A A5
Oy AT N G S B R AR A A AR A T U R AR B

AR IS A 5 AT D7 0 B A TR R AR A B ) SE it b IR AR 2 ZR g . A Ak M 1 2R IR 5 RN BRI 1
AR A PR S B T 45 2 T T AR R A TR PR 21 R SR RN B LRI AT T 48— W B4R IR i 78 7 ok CF2
SR 3 AN IR FL 2% RS AT RO A U I R AR AR R R 3, S TN T 7R SR AT SRR AR AR S L H
R T — B AR AR A B I B AR T 20 I 45 TR S I A A

A 1 W RN E G EFAEAN S — S8BT ) W RRAESS T — A2 AR 08 IO T T R A R A
F& 45 s SKINLI R AL ER il S AR HLOC R EE 2 797 32 B0 G 1 v e i 1) A3 55 7 v, A i AU R AR B 2R (1) 41
ZUHESE . WU R AT R BRI 20 SR AR B FE &5 LA 3840 28 3 Wl — AN Se il 56 7 AR S iy
T i) A5 0 P BB A A 7 9 PR T AT e i e o A S ) A

1 $FEF G IEAR R

1.1 XTFHHE

TEREAT iE— 20 B IR IR 2 /7, 0 BN ARG 4 AR 1 2 SO CL U B B A7, ARTEREAE 5 B IR 038 T FE . REAE
CH A REAE XS AT . AR LR AR TR A R SE

FFAE AL H. ) 5 (feature interaction problem) K & H BLZE HL{F R4 HLAE W IGRRAE S 45 Hh L (s P 4 4241k 45
5 P R G0 T 1 D B B e AR R G A SR 0 R 45 vH Ak 22 0 R T ok AR 2 TR R A8 TR AR 4
JREAEAZ L ) U Fie R AE 2 A7 FE AR AR X R4 T g H A e 5 19 A8 LIS AT DA, DUREAIE O B A 30
1 w7 SR 277 XA S R A5 3 T ARG AR,

FRAE T 78 (feature engineering)! DI Ay 5 AE A2 B 27 W1 24 i ) 300 700 5 o 1) J0 22 i) 5 e 4 1) 660 — o SI2 4, 3 Ay
EERFAE ) 51N B w2 P RO A T 3 2 TRV AZ A R 390 28 2 e LA 90 P 28 2 B2 Oy R A 0o 44 2 i o 390 1)
AN BRI AE H A2 R .C.R. Turner TR € A AT 75 KAL) vh— 2HAH B 58 % TBC 3R 1R 7 SR A J R A e AR
FRAE TR B A %A 25 IR AT (1 R 2810 L DURR AE A 2 1 =R 25 1) S A A B 116 08 et 0 403, TR 2 — 20 )
B IF 5 SRR I T A A o 0 30188 A A B P 47 FE R S5 T Sk 43k R P9 18 v R SR B b R T B A S R

FDD(feature-driven development)!"' V& —FhREE 3K 5y (1) 4 {4 15 AR T & b B2 FDD HEREAE A 4 BF IEARTT K
1) i A 348 5 PR e R L RE 0 G R AE AR S B R AE T R TR A e, 3 B ek 2 B 2R 0 B st 1 TR £ B
.38 T H 19,FDD B8R 2 S B AT & 7 A (B I 0 e W B P9 SE B 4R - D g o] B HLFDD AR IE R I
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FA T 40853 1 B HE TR
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AU () AL 28 28 PP A Dby BRI A 10 R A P e, 0 ol TR 20 TR 387 2R 8 PP A5 B8 R A A G R AR O L 2
N AR P32 28 i A2 T Rt 22 ) ) L 20 RSB AT A 8] 3 P 2R 0 1) AN T . 122 5 32 068 e (1 LAt 40 434
TRE A B0 0 AT SR SERAREL 1A% ik T fi) U A

AU TR AORIE T AR 2 Bl 0 AL (0 52 SOFAN5E 4 AR [R] BRI KD FODA Wk A Ak 2 A R 48 b
FUAL L B B AR AT T R 25 FeatuRSEB WA HE A0 A1 4 K B R a1 Fl P R s
R S — AN P s 7 AT S I 2 0 R O AR SO 5 BT 45 R SO 5 SRR Bt L P RS AE 4 1 T —
NEZ YIRS

M KAL) AL G54 A1 B R AR S A6 T — ond 75 K 19 20 B AT 2177 5, B LUK A A 5 K 22 18] P9 )
B S, ZR B8 AT IR AIE S AR 6 A BT AR GE IR 7 K 228 TR ARG SR I R, — MR AR AR BL T &R G HAT
(¥ 5l 5 77 Ry A5, SR T SR BRI 2 5 20k 2R e A 2R B A TG SR IR B, — MR AE AT RE A —
b DI RENE ) 75 K, B X 28 48 oL I R 1R 205K B A2 A BEPA X 28 48 (0 R AH 2 SR A1

AEATTISCTRE B St A o, T e U B T A S B B R P R AR AR (1 H iR, AT 2205 (1 FODA) 4
UL AR 2 B Mgy R 1) 173K P AN B B A ST a5 R T 0 A B B T AR AT R AR A DA — ol 7 SR PR R R £
1.2 $HEEB R T R A LEE A LR

AU LA TR T 1) R I PR 403 75 SRR A 7R 30 3 it 3 U R A ) — AL R R R R A DA SR AIE 22 (8]
() 5% 2R Joc I AN AR P 1 T SR K AR 20 T PR 2R R 3k e i A A A A e i P R e i A7 A T SR A 11
BEAS 0L R G0 ARG AR A A TS0 P 1 R 8 2R 8 4 S R R A I 2 AT P YRR, 1T AR A
LE P90 Bl AT P s 7 A5 B P 2R 08 1 2 7 A U AU P Y TR s T SR A Al ek 2 T £ 4 K R

e G (10 A T SR — RR T S5 M AR 1) 19 BRI 35 480348 5 3, 7 A Pl JE2 A 2R 8 i xS F) B Ak 78 3R
(R AL 2R T 2 SR TS« S AT o T2 A SCA bR 2845 D ) ik e D v b A i —Fond 7 SR 1 iy o 20
B A BAT i CHA 3L 75 5K 2 T A7AE (K G54 50 R AN LR AR

AR A J5t bt 52— SR (K AL G5 3 5 A G T SR (K AL 2 A A L e A AR L AT DU

(a) AT PR T 5 I T R AR A P 10 3 B BL S, AR5 AR A 2R vy DA 3R — 8 BAT Lk 5 RO ) i) R B —
AR A (10 NP AR . 3 T i, LR A AT PR A L A TR A A 7, D2 AT P s D3 AR 8 ) o SR AT LA 3o X 4 A
IR R BT AT 21, A TTTE B0 75 5K 1 2.

(b) Sk RAF ARF AR IR T A AR 37 A0 5 152 1) 75 SR P 0 AR AR A R o YR AIE 2 TR A7 R TR UK R,
FEAAS F R RFAE A SR AT B B AR SR R LA TR R ol 17 6] 3 22 ) () — ol (R 2 R AL 4. T A A%
() 5 SR LI o, — SR AT BE AT N 47 T B 70 BICPE 76 SR R4 P () 35 5 AIE 22 TR 47 5 1) 5 38t 04T 4 1
HhBEHl.

(¢) T T AE Lt [ A — AN e U BT — A 44 Bk — REUS RSB R T 7 — AR L 5 SO T
YRR FVRFAL 4 FRAL T 0N — S JERORTE 2 8] (e 1k T A IT RS 55 3 22 8] A AT

(d) 2 T KU AR R AR AR i 3 17 A0 AT PR AR Ll LA AL 22 18] A A (10 9% 2R 3 ol S AAR- 5 AR R Al
THER AL ARSI 5y - B A 10 5 3R B H ok iy LI 3o A 2 ¢ T EL SR, BE A 318 e AL s A A 0%

(HE ST AR AR R T 85 1A 458 B2 AN B S 1) SRR AR S I T 4K ) P AU F) S5 B o R ke ) 2 ke )
S AT AT (1 85 R AR A T BOMU5 325, 2 AU RN R — e PO 2 8 M AR IR AIE 7 ZEEAT B 060 A SR 1) 7 A7 3%
By A AU TR R 8 QU 7 AT £ 7 S0098 58 Al 20 o 80 U000 22 R sl v T T BN I AR ST KD 7 SR AR
I Bl AT AR S B i TR LB AT RE R IO H PRI AN RE 2 1.

IV % A ), AU AL ASE 2R T AN 00 A 8 7 SR AR 16 5 4 5 XA DA AU T 1) 1R D R PR 17 P R 4
TR By AU T AR TR D 2% 2R G 1A T sRAR I 17— AN S P AR HE 2 B S sk, 1 TR T 473 48 5 0T AUt
ALAETRY B i () 45 2RAT H— 2 97 i DA AL 2% A 8 (R R 7 R AR IR 7 e el i v e 0 7 SR A B AN AL
BRI R T — ol EL AR 1 5%
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2 EEFFER IR R A (FODM)

AU T SR A B 52 P v i L 6 1A T A T A OGS R R AL S UHE SRR R R B TR ) R AT
S I i) R AL PR U SRS IR AE SR, O A e Al bt T AR SR AR R AR AR R ) AR 3R R R X A
T3 R A T ) R A ) AT AT VA (FODM).

2.1 TH @ $FE R FUBARBUAE SR

T THT M AT A ) S AR LA g A A P AL A B IR L A (R BR AL
RERFE R 41U 25 TUAN I T 5K 1 18 AT A AR 7 [ AL ZRE 2.

(a) HEAAL L

AN RE R T AN A A ST 75 SR 59 A AR RSB A 6 AN A 10 R b 3 7 R BARRAE 2 1 474 1
VR SU R A AR ) A 2 S R I T — 6 A 7 PR L 2 £ 7

I AT R 5 o R AR A SR T 2K
219 77 3ok AL GUREE 4% J2 R AT 2 ) LA -3 4 56 R Sraph-Menipulate
(whole-part association, & ¢ WPA)%A(%:\EQEEEWXﬂ'% |Graph—Add| | Graph-Select | |Graph—Move|
T3 WPA. i FE e ks ok % 2 1) £ 9 - 43 6 B e %
7£ O0A F1 00D By BLEHLN % 2 [AIAEAE 1 -F & 8 X0 78
MG REE WA BT IR K (135 3D ek | Content-Moving | | Outine-Moving |

\J
| Moving-Mode | |M0Ving—Constraint|

I 8 A B0 AR 1 P @) M AR 343 6 Fig.! DFM fragement of graph editor
AEIB 0 L 1 B b S 1 T 0 PR TE R IR 25 I 1 P G R R

THRFALET WPA SGZR A S T B AR ARG 148 23 (1 42 76
AU A L Qe — O TR A b L S S A PR G AT T TS Bl R SR T HR IR 55 1 5 1A T 1T Do e
FE AR AT T K 1 G, B AT AR 10 B I 2 800 T I GRS Bl R, B 0 5 9 55 T L 4 41 P DG
TP E TR B (KIAAT, I FAE 1 2 2 IR A% 3 A5 SR (P ph R AT ), AT 58 s IR SR B 1 R e sh 3t 7
FFAEZ IR) (¥ WPA O% 28 U B I T A I AN 948 73 M8 4L 1) 58 4 45 B RS B S sC AN &S B 40 O K e 3
PAT LR P ARBIL L R AT Dtk 1, P AN RE T 25 1 T RS Bl i A AR A T BT RS Bl K AT (FE — € A& F R
o SR ELARBLUE 1T HRAL. 111 WPA TR J5 ) B (A5 38 7 45 ) (045 (L0 A5 2R EL AT 5 1) B e P A 8 1k 748 20 45 i T
LA {5 i AR A M S5, 13 (10 0 2 AR At mT A5 A6 3 i N 8 R AR Al

AR AE R GETT R RE BB B A ] — SR M 2 RE 9D IX SE B B2 1B A7 AR 1974110 WPA 2
OOA Fil OOD B B A7 £E 19— AN DR b, BT A B AE 0T 7 W B BES TN WPA BE 6 %) AU s v AN S B Bk
—RERR AR

(b) AL PERIRILHLH]

RFERERLAR At T P A s USSP R HL O FFAE R W] IV @ RFAE F 5 1A AR A5 AIE 1A v 226 1 44K B
T WPA I ZR I A 73 AEAH R T BEARERAE (0 ) B L™ I 1 RS B AR T e s sl AR B T X AR AR
(K)RTLE PR R AIE B AR A AR — AN T 28 17 AN [ £ 404 1T AL b PR R AT AN T AT DAk s 9 R L A S
K J1] 4k & (dimension) FI i (value) (¥ A8 28 SR i i R AIE S H BAT (0 AR AR 48— A B 5 B AT ARG PE I R AE
PRk — AN B A (R 3 T AN ) 5 R AR R R AE R R i 2 B B0 —AMEL D 1 B S B AR
ik JKANE S T AT R RS B AT R HEAS B A M

Y 2 -(E MU T AR AL PR B S L Pl B AN d e B 1 17 AR 1 SO A BE R L DT B 0 — I B X R il 5 B
T AR T AR 53 R S g AR 2R AN [ AR AR A R I, 24 3 R AR A ™ A I AT DU E AR D — M

s R P A B 29 SO R B 0 AS Bl A T TR E B DT, B SRS B BT B 2 AR B 52 20 RO X P R TR IS AR b
513 10 10082 SR O P8 T8 31 WU 58 42 A W 3 0 B0 A g R (<< 58 A R i PR L 1) 3 TR 40 PP R A R
s APAE PR IR AT D0: A d5 0 S FRRF A2 W3 1R, T B 06 AN I8 T AN AR IR A
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IS0 B0 v NTE 2 T — 2 19 T 1.

Y P AW 0T ) — 4 B AN () 2 T 1Y) 96 2R A 3 o ) A8 . T FeatuR SEB J7 25 Hh (1 A8 44, s AR S L
il DU B2 R[] — AR Ak A A [R) AR 2 ) TR (muatex) (9.3 e P 38 2 I 1 32 AN () ol 448 58 - (i WL 1) R0 A8 £
FELTRIAL I L T () R 2H 5 A e 0% R TR 5 A8 A0 -7 S Ll [ P 3 S

(c) ZAGVERIZEE I [A]

AR EL A AR A T A A AR TR B B B AR G 2 i B SEAS B B A R SRR O AR I 48 58
I i) e TR (20 S I 1) 53 ) I (reuse-time)« 4 I (compile-time) %% %% (load-time). 384T I (run-time) 25461,
G5 5 W] ] P 5 | ONASE A A A0 A 20 AN AN R 0% 48 Jh 4003 Bl D 28 8 2 D 1 22 e (Clann i ok B9 38 52 FH el 49 o PR R E ), T L
REf A — AN R G AL BAA AR (B % 5 — NS AT I 95 58 IR,

B 5 I [R] 250 2R 48 28 5 TR I — PP SR I HLo< R0 R e A4 3R 45 W IR T 058 I TR BRAE 5, R AR T ) R0
A 8 v ] W)t SRR N ) A 3R 45 A SR ST F X P A A E . B b SR A w6 TR 11 28 3T M A AN AT I ), R St X
T 28 5 P o 80Aml, TR PR 48 T 7 A S W) EF A ST o PR N RV Bl v W 2 AR R 4 A R A O el TR S
FFIRZE 58 I 18] B2 A, TR AR A PR AR AR PR 46 5 N (R HE 1A AR B .

(d) 284k 1) BRI AL 1

o AR A A PR B S A4 TR T 40455 AR A T 2 /L 2 S I S AL TR 2 RS A AR S ) A1 B R SRR AR AR H
A iy I P9 A7 AE P RCRES G0 e RS RSR G5 s RS IR, BT T AT DA R R 5 4 90 e K& F i — A —(HE
B A5 5 5 8, AR SC AR 48 BR 4 12 A ) oy AR T, WK AT @, SCAF R T BT N
TRUE, afbT48Eikas
FALSE, aft TR 4h ik

NI 5 1 1 B, T DAAEARR AR (A7 7E 198 L2 R 6 R 3R L D b RRAIE 42 Pk e ok 38 8 0 580 AR5 ) ol 1) iy s
A2 kR 72U X FODAM 7 i spRFAE 2 [ ) Require Fl Mutex 55 & 1947 Ji.Require A1 Mutex ¢ 5 1 LA
@8 H AR RN W R TE a,b:

T(a)=

a Require b=a—b;
a Mutex b=a—>—-b=b——a.

[Fi] I}, 12 4532 57455 L Require Fl Mutex H A H v 9 KRR HE ). Require Il Mutex J& HANRFE 2 [8] 5
R JORF S AT S > MR S T A W o5, W LR IBIE W avb—c,anb—c HiH 2 H IR
KFR XL R AT I 24 Require I Mutex 58 R aUA e R K AT & TR K 1.

% % — (SingleSelection) fl £ 1 £ (MultipleSelection) & ¢ fiF 2 [A] 28 H H I B Fh 22 0 29 R 0% 22,405 31 2 [

A S5 (AN TR TR). 2 T B % 15 335 1 70 AR 0 ASE 28 v S 3O HH 3V o O 28, A v Al b 2 1 B Ak i e A
SingleSelection(f, fa,... /) SINKi<n(A i< jei ) Afis
MultipleSelection(fi fo,.... /) SViz1, . fi-

T LR 75 2, A SRR A S TR A R AE T PR 240 TR OR R R I — A 2 4 oy A ALK ] It s ke T 5 Ak —
A i) 5 QAT DRAIE X 2H 32 oy ZUAR I IR 2 OG0 2 G R D 2 2 22 T 2 A A7 A0 1 5 A3 449 o 40Ul 5 A1 A8
RUAEAT 0 72 25 R AA 22 5 L 3X — A A 2T — AN Ak AR IR K A P e e 90 0 5 02 17— MR AR RFAE 7K
TEANT] BE R O 0 . T AT TR X — ] AT 1 3

7 SRR AT L AR A S P L0 e RS I AR A 1% B0, T AR B, U AE A R N IR AR AE 40 B TIN5 — AN 2R
P IRVRFAIEAE G2 i J 0] P SR 28 b T 0 5 RS, 53— AN P IR AE B s IR A W2 5 5 (K. FSer1 F FSer2 43
IR IR IX PN IR £ feFSet1, M f48ACI 6y S TC IR 1E ) TRUE; 4 fe FSer2, W) fU5RFE A —AME K
5E I i LA TG

U AR B N AR TR AR A Y RO R I — A 2 (R, R, R, 3 UK ZH 23 206 25008 2 T 1T 3 AN
T A BEORAIE LRI IR 29 OG22 4 BRI

/R 1. — &% (consistency).

AFAERS FSer2 W FITAT fin AR UK — Fi il R A4S T(R\ AR A...AR,)=TRUE.
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Fig.2 Functional features and their relation in a system Fig.3 A concrete form of the DFM
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|entity»add | |c0rmector—add | |up—1ayer| |d0wn—layer |

\ graph—delete—un/re—do|

v
B moving-mode moving-constraint
1graph-move-un/re-do |
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| non-increment-selection | +graph-1ayer-adjust-un/re-do|
Legend
U use-case-of-graph-select use-case-of-graph-move meene
T - ] feature
- — ~ WPA
mouse-press | mouse-area || navigator-key mouse-drag||mouse-adhere | | direction-key |_| dimension-value
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0 feedback-speed view-update-policy A single selection
A A X o multiple selection

white filling: reuse-time binding
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|high—speed low-speed in-time-update |delay—update |

Constraints
(graph-composevgraph-layer-adjustvun/re-dovzoom-in/out)— graph-manipulation,
(graph-compose-un/re-dovgraph-layer-adjust-un/re-do) — un/re-do,
(graph-composeAun/re-do) <>graph-compose-un/re-do, (graph-layer-adjustAun/re-do) <> graph-layer-adjust-un/re-do,
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Fig.5 Domain feature model of Graph Editor
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