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Abstract:  Satisfiability representation and reasoning are important issues in goal-oriented requirements
engineering. According to the uncertainty of subjective cognition during abstract qualitative concepts from
quantitative universal set, this paper proposes a representation model based on the cloud model for goals
satisfiability. The proposed model integrates randomness and fuzziness of subjective perception of goals
satisfiability. It has qualitative semantic clarity as well as quantitative accuracy of goals satisfiability. On the basis
of the model, the paper presents a reasoning approach based on the core idea of ordered weighted aggregation
operators. This approach deduces satisfiability of parent goals between the minimal and maximal satisfiability of
sub-goals which reflects the pecularity of human thinking and avoids absolute reasoning results based on pure logic
“and” and “or”. The main characteristics are analyzed through theorem proving and comparison experiments.
Finally, conclusions are drawn and research directions are pointed out.

Key words:  goal-oriented requirements engineering; satisfiability respresentation; goal satisfiability reasoning;
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Fig.1 Representation graphically of one dimension normal cloud
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Table 1 Qualitative and quantitative representation of goals satisfiability
F 1 Hbparw e v e R E B ROR

Satisfied level Concepts Satisfiability
Ly Completely unsatisfied 0.00
L, Generally unsatisfied 0.25
Ls Generally satisfied 0.50
L4 Very satisfied 0.75
Ls Completely satisfied 1.00
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Fig.2 Representation of satisfiability based on cloud model
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Fig.3 Satisfiability representation based on Csat
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Fig.4 Quantification of transition areas among cloud drops
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az,...,an),(by,b,,..., 0 Y H &) < a,b, < b, U Fang( 3 ,82,-..,80) < Fang(a1,32,---,an),For(01,02,. .. .bn) S For(b1,b2,..., ).
BFE. g A BT L (@8, ...a0), UF
Min(ay,ay,...,an) < Fang(as,az,-..,an) <Fqr(as,az,-..,an) < Max(as,ay,...,an)-
TEJRF AR BT SCrh B e AN AR T ORIE B AR HE R )45 R 5 1 B R OF TR S SR T ORIE Fang,

For 57 X4 B 45 BLUEAT 400008 X 43 1R 8 77 R 7R LA 7 B A R 72 P AR AF A AL A5 B T Fang B For 5723001
AT H BRI AR e B R ) R U 3 R L A I AT AT M A SR AR N I B VP A R — B R R
W T AR AR B L IR RR AL 5 R R BEE X And B Or 198 R E SCHEAT X 45, B AR AIE
Fand(@1,82, ..,8n) < For(a1,82,...,80); 75— J7 I, BEME AL 1 H b vl v A2 1 18] £ FL AR R0 4 RIS H il A2
TR A T T A8 R by 0 5 f) 4 1 45 IR 2 ).

FoR7 T SATIA B NI Sl =1 0 (CE T T DT o /A NN M N R e /TR - Sl = A O 11 3 E AP Y

T H bR T P B B KA G, Sl SR AHE AN 58 A T M L 0 R R S B HEBR R OR
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FFELI AR T Al A M HE R S R R R S R R L VP AR AT A R, AR SO SR ] OWA B
TR0 ARSI Fang T For 511
2.2 OWAETF

OWA 517 Yager®-J- 1988 41412 t K 1y —Fi A T J5 K 15 /N 2 190 (1 435 R 3R 45 7 46, W42 BT
e PZEM L. BRI R TR ARG G 4 R P2 OWA ST 1 5 LI
TEX 6(OWA B F). SLHUK E1 n 4EWU f:R" SR,

f(aya,..a,) = > wja, (5)

j=1
TAER i<j A bi=by, AR £ 0 BG4 5T
OWA ST IRF 2 5 Bedli (3@, ... an) I R BI/NIBUT HEAT HE7 BUE wy 5705 a TRk R 5 EFHF
JE ISR T AN R DG A, 25 W=[1,0,...,0]", J0) £ 38 4b b fe oAb S R4 4R 57, 45 W=[0,0,..., 1], 0l f 1Bk
hyf /MU T BB AR 57 0 W[/, 4, 1] T f SR Ak A S S R ST
Yager 5| A\ 5% (orness) "ok S OWA B 1mi "l fe 23 T4 A K
1 . .
orness(W) —mé((n —i)w,).
B RS T R BB 1, /MG ST BB S 0, 1 3 557 BB B2 24 0.5 76 2 (Y ARl b, ) BLE L OWA 55
TR 5 1% (andness)” K % s OWA §1 7 7 [ R i P8 Lk a7 4 Rt F
andness(W)=1-orness(W).
OWA 573 it of 75 k5% J 07 T 6 (00 A0 T 25 0 1 0 8, S 0 AN 5 8 e ) - a3 123 250, R b, 7 =)
T A T SCEA AL M HE R R P B S B ) S B S RE S ST bR T AL P TR RO 2 2 R
7 I T A A g BB T b A A R b S AT AR B T A T AL PR E A AL H B AL
T RE 1R #E P O R e O A 5 N I L VA WL R A — 3
2.3 Wi EMEHEEAE
PG 2.1 4 HAr e R 8 A0 #1, 55T CSat BRI HERE J5 v th an R JUAN FE AR 0 TR Al
RR L L CRy CRux A7~ H AR AT 2 P BEAT FiLAL BE;
IR 2. AT Fang For 15 JRHE /AR L F SCrh A2 H Al A2 F2 B EAT 4 B, T 1 52 A vl il A2 1 1) — AN R
P
HBR 3. AT Feny T4 BOESE B F 30 B bR vl 36 2 Pk 1A [RIESE U5
1 T s (1 A R R il A M R (0 B il v by A s e U U 7 B I il 2 AR T IR
SEEREE T AR AE LU T B8 e = (0 7 SO0 BT T B AR R L R AT 48— RAE. B T4 T B bR B SRR L3
WA PETC R A T B, A8 LA M T 0T O AL R B R AT AL U Ay RIS 4 B A 0 R A A 1) A BT
T R IR AR AN TR A T AL T 1 SCREAT BRAR. A T PR AE T AL M R SCER AR SRS R R IR RE 7R
TEAT W] PEHEBE 2 07, 47 0 X I H bR R L PR AT TIUAR B BT F AR YE CRy 58 BUE PR 40 3 & &
AR R0 0 AR Al CF Ly SEF S 8 W0 A2 A 3 5 1 0 01 R P e, AT 56 BGAE T CSat AR 1K) H 4 w2 P RS
5 R AT/ Ny RN O] O R o ST Y = d e M= S S 7= N 102 N [ T R A S e
SEANBLY- 38 577 S 5 ST Feny (122 X (6) 7R ), A8 LT OWA [ Fang, For (A (7). 22 (8) T 7)
ST 58 BRI R 3 AR SO A2 H A s AR 1 I HE T

Fon(€,8510,8,) = Dy x8, JUF, @ <[] ©)
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Fao(918210,8,) = S x gy, 1, @ €[0.1] ™
Fo (0820080 = Y 0 x g, LT, @ <[0] ®

i CSat BiAL ) o bE 5 AT e F1 gi(L<i<sn), L ml i i 1 T 28 7R S e 4L, Xay. 3L Ly S el il A2
SEMELR N, X, 2 R 5 Lyt I (1 T ik A R B R AR T, Ly R X L AT R R PRV R A, B — 2L 8 e 4 i,
J& I SO E A X A [0,1]. AR T A (6)~A K (8) Lixay G REEAJE T LALAJE T E =#igik[0,1],
T8 L S5 o WS 4 — AN FT I B AR 2 3,15 5 X A 1 5 g BEAT SCIBE, A CSat MR E Ny — A
A7 HURS A DR 1, W 40 OWWIA B8 Kb T 5 AR (14— e 5 925 280 S S0 9 S A ) X 58 Fang, For, Feny (R BE 45 5L 8K Ji5 HR
W CFy BT EHERL A5 5 e E G ) 156t 56 2R v S 30 SR % e M o (R0l o B2 AR SOB RS 2.3.1
TN Fang,For ST RSB LE SR 2.3.2 1 MO HE L LY R 4 156 Fang, For 57 BO%E BT 20 HT.

231 T OWA [ Fang,For 517

IR 1 N (ay,...,an) TLHTHE AR OB B SEELR] 18 B=(by, ..., by);

SPIE 2. M (g, ... o) A2 B ) E W=(wy, ... W),

IR 3. T F(by,... 00)=WTxB R A 45 R I WT o W%

SCHR[231R MK 2/ 1 7 Kok @y, . an) EHHEF 0 T 98— RBRI W Fang M Fop 57 A SCR /N F
K7 0 (g, ... an) EHHET B T & by, bjeB, 23 AL i<j I, % bi<<b; OWA 573l 1 % AU 2 H iy 1 4%,
l(og,.... b)) AR5 “BFEE. 2 Wi SW, <L <w,, Iif,0rness(W)=0.5;24 wy=w, = ... =w, Iif,andness(W)
=0.5. 1] WL, 4 by B K HE T 3 KA I, OWA 517 ik or-like B4 by e /N B k7 488 OB TR I, OWA 5
T A and-like BT . Bk, 45 7€ And(g,{d1,...,0n})FX Org.{01,...,9n}),Fana T For H T WIBUE R J5 151N 45 €
1 H AR AT AL T (X, Xn), 2, € [0,0], FSFAT R TR 3l AL i< IR 3 < g SR X FAT R i, A7 A1 R AL F(x) =
0, H w; th A (9)# e

f(x)
2 )

F 4 OWA #fi 72 and-like F11 or-like 7 1) L& J5i M) K2 SCAR[6] And FH Or 43 i 5% 2 1 15 AR Fang A1 For

BT foa) BRI A 30(10) . A (L) FToR:

©)

a}i:

1, X =0
fa”d(xi):{(llx.)‘ g 0<Ast (10)
for(X)=(x)", 0<A=<1 (11)

A(10). A1) P HIAH T Fang A1 For 5758 8 #HEFE 25 R R 40 KEE XS T Fang 5 7-,And R 1
NICH L T T H BRI A P AL H AR I TR A A A TR 2 xi=0 I, A2 H AR AL TR R 43 4 AR AL,
W=[w1=1,w,=0..., W =0]. JLIN ,Fang BT N SE 457, B A H AR i 2 M55 T 0.2 x>0 I fana(X) 2 Xi FRITRBRI AL,
BRIV x; /N, U A B K, 5 OWA 1) and-like i AR EF— B0 5 2 8481, Or JR#_EF Scrb £ T HER 13 2 38 v]
PE T VA2 H FR R 7820 44 AR OWA (1 or-like J5 U, for () 2 i 108 B0 85, B ;7B A, ) LA T K
2.3.2 Fana,For HT MR

ARATHS Fang F1 For HF 55 2.1 545 H IR R i B R SO B2 S5 AR (M A5 G PR30 AT 23 T AR 98 SCHiR[23]
X OWA S5 AR 14 (1) 3 M, 25 20 B0 UE Fang, For 517100 A2 B e AN 28 P A 3l 1 5 i UE W 07 20, 3 A0 A Fana,
For M FLTRMEANAT . 2440 FH A 20 (9)~ A (A1) 7€ Fang M1 For BT AN A Q1 F & B AL

EE 1. &(agay,...,an)f(by,by,... . 00) AR H AR L E, BXER | H a<an,bi<b.. HHF7(a ,
s,...,an),(by,bs,..., b0 Y H &) < a,b, < b, U Fang( 3 ,8z,--.,8n) < Fang(a1,32,---,an),For(01,02,...,.bn) SFor(b1,b, ..., b7 ).
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/%)
—=— Ll
YLy

@/ %) xx, . @/ %) xx,

b E}:] Xﬂt? Fand ﬁd‘,?ﬁlt*?ﬁﬂ%%ﬂﬁ(xl ..... Xn).j‘J w; =

Fand(X1, X2, ..., Xn) = - 12
01X o) W)+ Y, Wx) W)+ Y, Wx)’ (12)
Ry 2 s (12)H 5 n=1 Tk xq B3 o8 8, SRR 38 1 T00A] Ak 1y 23 28(13):
X, I sl A Ak
Trod c=2 @ x) hHEHK (13)
JTLA, 2 0<A<<1 W), A3 (13)h xq B3 B8 £ 0T LA, Fand (X0, Xa, - Xa) A Xq (R 3E BR 2L
W, A 7E (ag,80, ...,80),( 8] 82, 80), H. & <ay I, Fana( 8] ,8z,...,80) <Fana(81,82,...,8n). O

T For 7 IS R R b AR SCARTREEIR
EE 2. 4508 — AN PE(Xe Xz, Xn) U
Min(X1,X2, ..., Xn) < Fand(X1,X2, -+« Xn) < For(X1,X2, . . Xn) < Max(Xg,X2, .. ., Xp)-

IE B SCHR[23] T OWA ST AR B 1R BT 0T 41, MIN(X1, X2, + . Xn) < Fand(X1, X2, - Xn) I For(X1,Xa1 ..., Xn) < Max(Xq,
Xorev o Xn) T, 25 SCFE S50 Fang(X1,X2, - o Xn) < For(X1,Xa, - .. Xn) FEATHIE B

PR AR i, %), R AL i<, U X< x;,

PR Ay AR A 2 2(9)~ 2 3R (1) 1T 73 Fang 1 Fop 5T HIBLI 5 (Wanda, -« Wanan) 1 (Wort - Worn), FLA

WAL 1,24 i<j B, A Wangi = Wandj, Wori <= Worj,

Bt A AZAE IE 35 m(1<m<n), {75

o M i<m I, Wangi =Wori;

o M i>m I Wangi < Wori.

BKIA Fop Al Fang FIAL 1) 5 2 72 2K (Worg, - Worn)—(Wand1, -+ Wandn) = (Wori=Wand1) - --»(Worn=Wandn)) = (Wi, ... ,Wp),

H2i<<m ;,w;=0:2 i>m i,w; <0,

X 122?:1wandi :zrziwﬂri !

PITE, Zimzlwi = _Zin:m+1| .

PRI For(X0:Xa++ Xn)—Fand(X1:X21+ Xn) = (W1Xq, WoXa, ... ,\WnXn), 3T HL.:

o M i<m W, wix=0;

e X i>m i ,wix;<0.

JIT AL (WiXy WoXa, .. Wiekn) ZXme1 XD 1 0 =X X 9 @y |>0.

W45 78— 2 P R P (Xe Xor e X0 B Fand(XasX2, 00 Xn) < For(Xe, Xz, Xn), Bl Fang, For 57306 217 1. O

B B 18 B 2 W] K, Fang, For 55715 2 1R 1k 29 ORNAG 71, RE A8 %of Tl 3 A 1Pk R A 7RG 10 1) 2 22 X 4 e 1%
SEIR - E AR R A [R] PR3 2 MR 0 A P 5 R R BT M AT S I — i R A T =X
24 HEWEX

o SEEL A B R AR SCK B AR B G — AN [ TR E L, H BRSO A ) B R A E bR TR G R
% 0 T B H AR gy SEMA H KBS gg B AT AR P U P AS B ARIAFETE — 4 1 g0 38 1) g A 1034, i T H #5
ST R 1] ] A AN A7 AT Ao B i, DAL I B2 T 7 A RPN 45 R

H T SEBLZ L A S AR unComputeGoalList 1o s A2 V5 H AT L PEAE 1 H bR 15 SR A o AN H AR
T i XE M NumOfDep, FiF1c 35 i H A v] 3 & v, BLIL A G vl 3 R B AR M BAr S H Tt
T ERRTS SR AL VAR R 45 0 I, A S M1 B bR L EGE Y B AR TS 510 NumOfDep J& PEAE A 0. 5032 M Ak
45 78 T A PR R H AR A S A T E AR T AT R A

W HFRELAN(G, RS n AN H bR, k AN EAR 91,02,--,06m=n—K MEH 7 HAR ke, Okes---,0n- H AR 0
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B el 2 M IE R sat,i=1,2,...,n, ) B AR T R 1A SR A T o,
SR CIN R EA=RAE  SE =87
N HRBEENG,R), T M7 H AR AT L 1 saty saty, ... sat;
W T B kR R L saty,saty, ..., sat,.
AR
(1) ¥BHAER M BEAHAR g 1 NumOfDep JEYEM & A o AN, IF¥ 5 H A n A E
unComputeGoalList;
(2) % unComputeGoalList 24 2=, B FTH H Ax B9 a] 3 4 PE A A0 2 h 5 ke, ) S48 1 4 D 2 21020 B8 (3),
(3) *IF unComputeGoalList # (1744~ H 7 g;, J4 Wi 2 NumOfDep J& ¥ {E & 24 0.47 4 0,3 %1% H bs ik
HERT A bR 0] 362 M O sk, )
(@) VFE g BRI PR AE sat Ay g AELE SRR A M LR SO UE I F g, For HEFL )RS A BRSO IR
A AT 938 A 5 A7 AE 22 AR SRR, WS Py HEAT AR B0 A, 4t b A i AL
(b) ¥5Z2 gy M AT HFR 1) NumOfDep J& HEAE K 1;
(c) ¥ H#% gi M\ unComputeGoalList H JF;
FAN 0, WAFE AL BE TG H b A 21 56 105 550 3R (2).
SR SEBLI NSRS T R BT . o, Current, Initial A1 Old & 424% n AN B b a5 i AL PR 105041 804 Initial 19
O H bR v 2 YERI LA 1, B T H AR b, At H AR 0 ) 2 PR 46 34 0.Current AR Initial #4644, 58 J5 AN i
W& ¥4, H B8 %L ComputeSat 3K 5557 vl T 5011 H A nl 35 2 P8, 5 2 BT B Fr nl 3 42 #5781 >k .ComputeSat H 11
H AR r] 2 P 458 2.3 548 HH K Fang, For A Feny BT HEAT UF AL
1 item_array LabelGraph(graph({G,R),item_array Initial)

2 11¥145 1% NumOfDep, 344 i & H #5 i A | unComputeGoalList

3 for each g; in G do

4 NumOfDep[i]=InDegree((G,R),i); IHE AR g; 9 NumOfDep JEPE(E 34 gi IO

5 unComputeGoalList.add(g;);

6 end for

7

8 Current=Initial;

9 while unComputeGoalList is not empty

10 Old=Current;

11 for each g; in unComputeGoalList

12 if NumOfDep[i]=0 ITE b gi DT HAS R T A B P ]y AL o 55 e ok
13 Current[i]=ComputeSat((G,R),0ld,i); I g; W AT 335 A2 A

14 for each g; in unComputeGoalList

15 if (Edge(g;,g;) in R) and (g; in unComputeGoalList) Hoy RH5EHK, H g T g
16 NumOfDep[j]=NumOfDepl[j]-1;

17 end if

18 end for

19 unComputeGoalList.delete(g;); IER C I g

20 end if

21 end for

22 end while
23 return Current;
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24

25 item ComputeSat(graph(G,R),item_array Old,int i)
26 AR RS LR 30, S vk SRR R 3

27 if ExistAnd((G,R),i)

28 partSat=ComputeAnd({G,R),0ld,i);
29 else if ExistOr((G,R),i)

30 partSat=ComputeOr({G,R),0ld,i);
31 end if

32 HAATAEAE S R 30 AT IR B A
33 if ExistEnv((G,R),i)

34 sat=ComputeEnv((G,R),0ld,i,partSat);
35 else

36 sat=partSat

37 end if

38 return sat;

R B9 ST e A S B B PR R SR 2 BE S Tropos I 2 4 B B AT LU BRI 43 #T. Tropos &
FAHEEEVE T B TR S B R AR SO R A TR SO, 2 AR 2 AL PR UE B R YR N, bR ]
Tl A2 ) i AR IR P T e O ) B A7 1] I 3 S P AR SCHE SR B3 P 1) Fang 1 o 5501, BB AT A H W b il (2 12 )2
T T EAR P IAR P I B /N R 2 T8 BT G NI F R A g =X R R A G A PR AT IR G N, Feny 8T
B 2 S AN [R]IE 475 S Yl 0] f5e 28 ] 3 A2 Mk 1 S [R] 56 v

VLS IR IE J7 T, Tropos E fAfE R (ST A AR O(n®). 68 AR SCHE HIL BT 30 42 2% T 10 40 B A 458 1 2k, At I
B9 R — RV T Ay B P BR (L) AN R (B) (D) B 2= B2 O(n); 24k, 2 B (3) 1 ,unComputeGoalList H HAx 1)
ANBUNT T 0, KRG R I N O(n?); 3w )5, i1 T H AR B RA7 A2 8 2L BB () R A IR & AT — A H AR
NumOfDep iy 0,57 LA 38 (2) L UR(3) 4 Z3EAT n URAG IR IRt AR SCHEFR BT 30 1 2% 1% g O(n’).

AL, AR AR SO Tropos i e 4 B 025 1 T i A R VT AR VE A [ 41 B O ARt A A [R] A 2 B AR )
(M5 2 Ond).

3 LR

A HEIR S T Java 5 T SE I, AN SCASE AT I 00k I B bR AR BYAE DRy S A SCHE SR T R AT S
ST, AR ] B 7S %A A B H A (8] TR 9N 1) 3 R 1) O 2R 9 X 4 HAR 28 284 RO T e H bR AED) AR
H s B Fs. D6 BAREH A FG P2 n 7 HEL IR, AR D e B AR A NG AR 15 27 11 B b
WFR K A B AE H bR MG OG brfs i Iy HER 7.

Bl 5 oy B AR R IR T 50 B A T8 AT BRI 1 B 5 SR AR AR 2R I AN T 1) H AR DG 2R R 0 B TR R A
T 3R, T A TR) R 2 2 5 e G R0 A )i 5, D sE 2k H AR ProvideTravelPlan # And 4-fi#k 5 A~F H#x,
T H#x GatherPreference & M7 H b, AR T Hbs b Dhge vk H b5 1E— 2 b, 7 H #7 SearchDestination #% Or 45 fi#
NPAH T HAx SearchScense 1 SearchVenue. H #n 8 v B AN GE T g H A% ShortestTime F LeastCost i@ i
Satisfy 5¢ & (K 5 FF XUk 2k) 5 H A% ProvideTravelPlan S<EE, 278 — 34 & ProvideTravelPlan (#3232 4t I i
P5.F PR, AR A H #% ShortestTime F1 LeastCost ¥ M H 45 CrateByTime F1 CreateByCost 3515 H & 7] it 22 M 1) 1F
) UF 3. R 7 (S 38 AT AR SO AR B 5 R E bR BN BB R o WS B4 AN B AR BT g0 5 00 4, E A
ProvideTravelPlan H)4i5 A 3,H 5 CreateByCost H4i'5 A 21. 430K 13 AN H AR T HILA(E, JF 4l CSat
A e ) CFyy 5 21 5% I (19 5 4wl A ek 4 i), Lk 2.
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{NFG>

ShortestTime| =

P
LeastCost
PGy CFG>
Rei o]
ey FG> e splayByAu d’_
(GatherPreference p— =
DisplayByvideo | (DisplayByText
06> <0G PG> <063 06
SearchScenes| |SearchVenue GatherWeather| |GatherConditionOfRoad
06 <0G
; i _ CreateByTime| |CreateByCost
o0Gy 06> 06>

QIIEI-ISIMGS (OnBusstop| | OnBegian-End

Fig.5 Example of goals model for planning travel
K5 AT BRI AT H bR AR

Table 2 Initial values of satisfiability of leaf-goals
F2 M HART VI E

Label  Satisfiability Concept Label  Satisfiability Concept
O17 0.3 Generally unsatisfied O1s 0.33 Generally unsatisfied
J1s 0.6 Generally satisfied O16 0.8 Very satisfied
J1o 0.8 Very satisfied Js 0.7 Very satisfied
920 0.6 Generally satisfied Jo 0.8 Very satisfied
921 0.5 Generally satisfied J10 0.52 Generally satisfied
J12 0.8 Very satisfied gu 0.73 Very satisfied
O13 0.55 Generally satisfied — — —

T 5 GORE w48 Biuf P 5 v HEAT oF Bb, A SC I T Tropos 4 BRAE 28 vh 4038 AR ATRE R 57, “ml " $ 4
T8, T2 2 H BIHIUE T A P 56 BRI E AR AT A ME (4 5 Tropos & 2 41 2 1A% /O 4 BEME ) 4 F

TEMEHEIE AN 1. And(g1,{92,95})—Sat(g:)=min(Sat(gy),Sat(gs))-

EMEHER AN 2. Or(9;,{g.,9s})—>Sat(g1)=max(Sat(g,),Sat(gs)).

7E Tropos JE fHE R 7 55, LIME 2R (1) B X3 H briii 2 1 AT Be 2k A& po B ps A9 H A% g FI g AT A2 P
R, D) FEAZ 00 7 st HE S R0 2

EEHEMN 1. And(g1,{92,9s})—>Sat(g1)=p2xps.

EEHEEMN 2. 0r(91,{92,9})—>Sat(g1)=(p2+ps)—P2xPs.

Tropos HEFEHELLH M HAR g FAEZ MIENERIE IS, g 1) e 2005 A2 Fit B 45 T dpe R A 1m) ik 7 [ AF 908 1) Ml A
1k T Tropos HESTAESL KT AE i B AR w3 A2 M 10 58 PR e feHEEE 45 5 L3k 3.

Table 3 Reasoning results of satisfiability of non-leaf goals in Tropos
# 3 Tropos HfEHLHESE Akt H b vl i AL P4 21 4 2R

Label  Satisfiability Concept Label  Satisfiability Concept
g3 0.6 Generally satisfied Us 0.3 Generally satisfied
g4 0.97 Very satisfied J1a 0.94 Very satisfied
gs 0.91 Very satisfied o1 0.6 Generally satisfied
g7 0.23 Generally unsatisfied ['A 0.5 Generally satisfied
BTG BRI HEER A S T B AR R P B I R e MG AH DG W 3 TR, And (g,
{014,915, 916}) 1 BIE 914 F1 916 #9°4 Very satisfied,g; oJ il 22 MEHAR 25T Generally unsatisfied; 2 {1, 0r(g14,

{017.918.9103) 900 SEVEWGALFESE Y Very satisfied, SR T gro. 38 T MER 557 “ ol 1052 2 DAL R S04 00
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TCEMAER AL I HAE, T 308 H beii B R o) G /N F 8l K T 7 B bs a] i 2 M 6 5 /s sl KA A
And(9s,{920,9213) 98 FI T A TEAXH 0.3,3 /T 920,801 1971 AL 1 0.6,0.5;01(94, {90, 910,9113) 9o I AL FE L
F H AR A 2 M B K AE, 55T 0.8, 110 g, T A2 ME I 0.97 8230 58 43l A2 0w Tk, 78 Sy B 3 00 KW fig 1)
AR A, I DL AU B B AR« 57 s JEAE Uy 2N N2 H AR Tl 2k IR A B 4 LS 2% LT H bR )b
2 B A A AR AL H BRI FR BE A T H AR TR 0 e N R AR 2 R A N — AR At
AN 1T Tropos 1 BAE 4 v o 11 R 5 B 41 TR 0 S ) R U0 L i, Qs SROB R T8 SRR R 5 .m0 f i B vk
R T TR — H AR, D0 AT fie 3 S0 2 2 SR P9 AR AN — Bk A T, 7R 3R 3 06,05 8 B W AR M4 A 0.3,0.91,
FARAE A S CSat BERY vh g HEAR 5 E MO T8 (0T R 5 28, ) ge,9s 7€ MM LR EE N Generally unsatisfied
Completely satisfied, i 7f--l: Generally satisfied,Very satisfied.

T AR S Fand, For, Feny 55T 58 BRI 7 B AR 3 2 PEHERE. 1 58, 75 220 & 2 3X(10) 2 3 (11) 4 (¥4
W SEAW T SEAT T35 Fang, For BT HEFLSE L DX 5305 B, AR I AN ISR 56 2.2.3 35 (1952 1 1 R 3
2R SCRRK AR AT IR AL, SE 0 S R o A% B 050040 fEan Bl 5 Jrom i) H AR 208 o g A7 7E H
{{04,95.96,97,05}. 01, 9o FA 1 1 = PSR I L F 30, AR 3 ANIEPE SEIR T A1 AR 1/3. 2 36, 35 F Fang,For,Feny 5T
BRI H bR AT AL PR S 3k 4 o Satisfiability 21 BT as AR G S HERE 45 R N CFy 73 2135 P AT
JEMEZ R, a2 4+ Concept 41 BT 7.

Table 4 Reasoning results of satisfiability of non-leaf goals based on Fq, For and Feyy

%‘% 4 %a: Fand:For:Fenv ﬁj{‘ H"]jEH’jﬁ H *ﬂ‘ﬂ‘(%/@‘lﬁjﬁﬁ%%

Label Satisfiability Concept Label  Satisfiability Concept
O3 0.58 Generally satisfied Js 0.55 Generally satisfied
J4 0.69 Very satisfied 014 0.61 Generally satisfied
Os 0.69 Very satisfied g1 0.6 Generally satisfied
g7 0.54 Generally satisfied ' 0.5 Generally satisfied

W 4 Pros,Fang,For 55588 T 5 H b5 al i AL P 18] R A0S 41 1 8k o Hh DU - 202 e 7y sl
FRD I T A7 0 A B 5 R, A B R 6 5 M S N ) T VR DR — B R I, S H A A R A T T
3 A i AL PR B AN A B KA 2 8] BT 5 NI — BB 77 s iy . B A, i T CSat BERLRE RE L 2 5l i AL
PEAE D 48— B, WA DR FE 2R AE H AR B0 A 2R, R, e P . A B4 R e 8 (R A7 — 2L

4 B 5

FI AR R FIHEREE GORE U (¥ T L0 7T N %, 2 VP A J2 AR 1 H Aot AL P B2 1K) 7 22 T B il T %
ATUEORT H AR R 2R T SCIKD AR IR WA 45 L I B v i A AP 9 B ) — B Js U, A T 0 AT 96 6 T 2% 11 ) B At A
B B AT e vl H AN 7] B T A P B 53k, I T IR AR MO AR s S A R A B VR AR SO AN A E
HEFF GORE 45U Hh AT 1Y A i AL 4 7 M B 5 95 A S, AR SCAE AT B0 RCR R Ak, 1 P BUN R 44
BAEW AR 0 A BE A A8 36 AN e N T2 8 IS A PRI 5 R, a1 3 A KT i A 1 DA 50 R R A
NI PR A 10T 3 AL R 7S R BE 5 325 1 58, A SO TRl AL e M s RS (KDL F4 M Jey JE, 28 1

TPIL T A BERY 1 H AR AT L RO B AR ROR E M RN LN G I B A BE RS AE O R i SCPELAR AE
3 (7 1) I SRS RT3 AL Ak AT AR JBE DX 23 IR BE T FL 0 B Y P OWA B 1 A0 JE AR I B 5 9 % 5 Tk
G T IR T AR AR T R A B 5 SR S b AL TR A B I R RE A AL N K LRV
IR i PR EE— B0 RN, 52 H AR AL FE LA 5 A T3 A2 1 PR dg /N R e KA 22 T 5 e e s e 7 N8 — i A
(K% 5.

FEAR R TT AR A Sl AU B 7€ 75325, 5 1 H A w3 A2 1 10 1 B S 06, O ) 45 SRAEAT 70
LA K A S (1 3 B 5 9 N P T A SR AT B 2 (R S 481 k2D B A Rk O AT S R R P RS T AR
2.
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