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Abstract: In collaborative software development, WinWin state is hard to achieve because stakeholders are
concerned about different aspects of software development such as technology, human, and process. Frequently the
influences among the win conditions of stakeholders are implicit thus the conflicts are hard to find. This paper uses
a tri-dimensional requirements model, named TRISO-RM, to describe the win conditions of stakeholders on
different aspects of software development. TRISO-Elements, each of which is formed by interconnected actors, an
artifact, and an activity, are used as the medium to find, build and maintain the relationships among stakeholder win
conditions. The production mechanism of model clashes is discussed and the process to find and avoid them is
presented based on TRISO-RM. In particular, the application in the development of SoftPM is described to illustrate
and validate the TRISO-RM method.

Key words: requirements model; tri-dimensional requirements model; stakeholder coordination; model clash; win
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8 E: K% P (stakeholder) £ in ¢t Bl I &% 3 R Bl 49 5 AR KB T K 69 R R 7 @ Bl de R AR
Al T A A (win condition)” 18] 49 48 B v i RAEAE & TEA FTVA EANZ 8 e B AE Bk K I,
FEA TG E R HBOREMEAZ R AR T — A Z 4869 F RAEA TRISO-RM(tri-dimensional integrated software
requirements model), i@ it & k4438 Fo B R 5 Ot T AT X R R @ 64 e tF A sk sl b il id  — 40 F AR4R
Bagw S, EB . AL H PR TRISO-Element 4 A A AL I, EZ ol TR REAHZ N X A AT
TRISO-RM, 5 #7 T # AX B AR A R &9 —AF R X — — LA 4 K (model clash) T2 A 69 L3 S48 T KI5 %
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R A LEREREEETF S SoftPM 497 & F 69 £ 3R 2 A, TRISO-RM 77 sk st T A W0 B X FF 094 2kt
133 T 4E,

KRR SRR, ST AR AR B AR A R A

hE% %2 TP311 XRKFRIRED: A

AT R 2 — > 200 Ak (stakeholder, A3 PEAE“FI 2 AH X & ") 5 W 12, A R W A A X — ik #2 H 1) H A
% AH ). 7 Theory W1 Boehm:3x £ H ki Bk B 4 14 (win condition)”, K 3 00t & AT iR SEBL 7546 S 4
W B LB A A Boehmids i B TT R B ) ) 78 53 0 BE 4 A2 JIT A 1A AR TR “ Bl 4% 1 8 15 2106 2,
B3 32 L B (WinWin) R 2,

A 2 TRVAS 7 A b 5 S A T ) S AR T 48 A 0 25+ LA P R AT A 2 B35 R T FH 7 (user) A i 4%
A2k BB 55 SR B b GG A AN AL B b AT AR P I 5 T 3B R P R I P21, R TR AR A 5 o A BT L 2 R A SR
TREJF VRIS LT AR 7 3RO LR HT A Bt A T 1R T8 A 7 SR TR g R O SR [0, 120 0 3 2 Uy vk R AT
T LRI o — SR (T 0 DGR T b 5 e TN Ak 3 1) 4 AAoHE 40 5 Tk 2 9] 4 Boehm &5 N 3 HH i Easy WinWin 7
3 Nuseibeh A2 i 10 75 sRAS— S0rE 0 B I), Robinson4 A2 HH () s 7 24 i JA) S 10148 7 3 s )y
e 6 T SR i 2R (K R DA T L AR — A B, B SR 0 7 SR T 9% (K B 122 (R — AN AT A %) A TR 1
Py P2 SRR [LL] R LR A T SR R Rk ) B B A S B P AT R B et P AR L DL R e — A 3
T SCME 24 33l 7 28 O 3R W 2 i st T30 1 w3 A 1) 181, 7 Oz R e B R Easy WinWin e SR T T 46— 1A 48K
B SR A N7 2 5 3 6 AR J 56 2 0 — SRR g A0 4 .

YIS N YR BN Z P A B A AT I LA S N A e, B T & A . H AR R AT A
2 T e 5 T B [ 3 B S )32 B U, 2 L i 4 1 BT R AR SR TR R st R BAR S AS [R] )y T B, o
SREAT AT ok WA 10 DL T A L4912 A A R FH S TR A B (K R R R (B A 1R A, TTTE R B
A A ] COTS(commercial-off-the-shelf, B ML A4 F) R (i 511 B)I,COTS HiAR ML, thoE T i 2240 5 7k
(1 (338 A R PR ) B S R (B (R B 4 1 ©), X 4 1 A 2P JR (1 3K K i SRAEAR AR L #802 i 9 AT A
F O RIS 7 2R AR S A [ T 3 i, 3 LATE SCRIR[29, 2000 LA g #5528 o 5 (modeel clash).

T I AR 8 e 5 S B A i 1) 0 BB 4% P, T 2 P T 0 () B AR S 38— B R A At S R
8 20 e % f10 TR 90 ok, 0 200 R0 6T i 4 P e 5 B 7 2B WL 55 AT 0 AR BB T B A 1 T A 1 o AR T
RANTR) T3 THT ) 25 S T2 25 (1 3128, TR 0kt 1% 7 V2 I 2% R 8 4 7 1 B T2 3 2 () A T35 T ) AL ) 7 A ST ok 16 7 4
H BRI Sk — AN = 4 (1 T SR R A R W Ak A AR ) T (0 i 4 A S R = 4 G 28 2 I IR A8 Ok R OR T A
TR AW A% (K0 39 4 1 2 1] 1) 56 2R, 00— 25 40y HAE 70 o 5 5 LRV A e PO LA B A D 0 O A A K 45 SoftPMIE2Y
0 T 2 et R b o JLBEAT T SR B0 T R AR W [R) AR S R AT 20t

1 TRISO-RM

{E iR [22] 70, 3 AT3E i TRISO-Model(tri-dimensional integrated software development model, = 4k &4 71 %
BT BRAETE R RS AT R B R R IR . R . AN =ANYERE Bl T B4 AR 2 0 oo 34 1 & rh
LU R E S T IR TSR, DAL b AR DG R A R R R B A A AT LARI 23 BIIX 3 AN FE AR A SO X
¥ A IR ), AT — DR — A 4R SR BE R TRISO-RM(tri-dimensional integrated software
requirements model), 3%} 3 AN 4 5 T o 22 2 EAT Rl IR, DA A R o w45 1E 2 0] 5% 2R 30 AT 43T, DA T B AT 3 ok
RS S (1 2Lt 18] 1 2 X TRISO-RM T4k BB A T 11 3 AN 4 B 19 7 Bk B il oof T 81 1 op f s WL 42 11
ROR U, S SR I e — AR, B 3 ANHOCYE R E I E M BT L R M e ANEER . R A
AN B S R A T R AT S IR A TR IO AL B 2 3 NI —4ERRIEL 20 AL T 3 — e 8 T T
A TEERIE .

B AR AR B AR 4 b5 AT DG H 2 Artifact(f) ) T R B T E | Artifact 2 8] )06 R 5%, BT LL Artifact
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L R AE R R YE B AL BL Activity i 8) A TR BF R RE AL 2L B, R RS A,
FENYE LW AR AT Actor(Z 58 ) HOGINRE ) ALEN. Ldf i i A 3.

W AR BT AT 2 RO S 1 A 28 B 23 AL i B, AT IAE i N 7 BT REJF T & Z b H 2 il
EATTIT SR 2 [ (2) W 58 R AE AN R 4 B (B, AT T2 DR A8 T O 2 mT LA o B et R I A5 1.2
WP EATRE P,

. . Activity-Centered view
Process dimension

Actor-Centered view i -

‘2}1@ m . == |

i Obsgrved point
i (integrated view)
I
|
|

T i _,,/"Technology dimension

uman dimension

Fig.1 Three dimensions of software development in TRISO-RM
Kl 1 TRISO-RM 8k {1 JF e ity = 4k

1.1 TRISO-RMHAY#E Ak

TEX L(Hl s Artifact). g PO T Ao B2 i i SRS . BB EH Al A T SE 4k Artifact=(arfType,arfSize,
arfTechniques,arfStatus), 2 1 :arfType /& il i (1) 28 7 arfSize /& i F R AR, 2L 5 47 W0 11 B 2784 17 & ;arfTechniques=
{arfTechnique;|i=1...n} 72 #4 &t %l i I 75 22 1B AR 4R A5 arfStatus 2 il & IRPIR A 1 i 1 4 M4 id AE Artifacts.

TE X 2(iE s Activity). W B2 AT R b SR/ T CAE S 0T, HAT B B e SO N R Activity=
{atvType,atvStatus,atvDuration,atvinput,atvOutput}, £ /1 :atvType & X} i 5 ) 43 35 ;atvDuration & i 5 #5421 7] ;
atvStatus i 3% 3l PR & atvinput={a;|a; e Artifacts,i=0...n} FlatvOutput={a;|a; e Artifacts,j=1...n} 73 5l A % A\ FH iy
HA I R AR A S B R A AR d AR Activities.

EX (B E5&Actor). &5 F & AT HAFTF K T 1 A Actor=(atrRole,atrCapabilities,atrEffort), 1L 1 :
atrRole /& £ 5 # (1] i {4 ;atrCapabilities={atrCapability;|i=1...n} /& 3 5 # K168 J1 4E & ;atrEffort 2 & 5 # 11 T4E
1.2 5# P44 fEActors.

EX A(ZHFEFEKIEE TRISO-RM). TRISO-RM &—4~ 5 Ju4l(EReqs,T-Features,P-Features,H-Features,
Interactions), H H:

e ERegs=(Reqs,ERQuality, ERSize) 2 Jii #5 75 3R , R %) %A1 22 4 0 301 SR 435 ek A ik HG o s 0 7 SR LA
Regs={requirementy,...,requirement, };ERQuality & Xt J& 45 77 =K () )it & J8 P i 14 % & ERQuality=
(clarity,completeness,changeability); KUt il 52 2% B i +0:4E & ERSize=(physicalsize,complexity);

e T-Features=(Artifacts,ArfsAttributes,R-Arfs,Ext-T-Elements) & 3 AR 4 J& M 4 &, Ho b Artifacts 1L E X 1;
ArfsAttributes={ArfAttribute;|i=1...n} J& Artifacts [f] J& 1k £& & ;R-Arfs & S Artifact 2 [ [ — 76 X &
R-Arfs:ArtifactsxArtifacts—R-Arfs-Types;Ext-T-Elements 2 " J& (1) £ R 4 7t & Ext-T-Element [{] £ &
Ext-T-Element=(eteDescription,eteR2arfs), & S iX 270 % M H 5 ] il (B H S R) K R

e P-Features=(Activities, AtvAttributes,R-Atvs,Ext-P-Elements) J& i 2 4 J& % 4E &, H P :Activities WL & X
2;AtvAttributes ;¢ Activities [ J& 1 42 &, AtvAttributes={AtvAttribute;|i=1...n};R-Atvs & X% 8l 2 [ 1) —
JL K & R-Atvs:ActivitiesxActivities—R-Atvs-Types;Ext-P-Elements & § & 1) i F2 4 JG 2% Ext-P-Element
K %54 Ext-P-Element=(epeDescription,epeR2atvs), & X iX 3570 % M H 5k sh (i H 26 R) K% &;

e H-Features=(Actors,AtrAttributes,R-Atrs,Ext-H-Elements) & A 4k 6 & 4E &, H 4 :Actors Il 72 X 3;
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AtrAttributes /& Actors 1) J& 1 5 &  AtrAttributes={AtrAttribute;|i=1...n};R-Atrs ;& X Actor Z [A] [f] — JT. ¢
% R-Atrs:ActorsxActors—R-Atrs-Types;Ext-H-Elements /& ¥ J& ] A\ 4 7 2 Ext-H-Element [#] £ &,
Ext-H-Element=(eheDescription,eheR2atrs), & Xix e n % K L 55 5 & (WH KRR R,
e Interactions=(R-Inter-Features,R-EReqs-Features) & 4k [i] 5 & 4 &, H 1 :R-Inter-Features & X Hi A .
TR ANEAYEE 0 E 2 0 5% % R-EReqs-Features & X &4 T & 5 AT KR Z M KA.
12 FHZEEXME
TRISO-RM 1) = 4 22 [B] BEAF X 7. B A 26 1) 00 15 28 05 A TE S TR A 5 3 1 T 3R A7 W 55 1 43 A
TRISO-RM It AR N =ANYERE 53 Sl B S76 15 AR 2,3 AN B 70 AR 5t b SR AN AT 23 1), LA 200 R A7 7,
5 MR AT TF A A Re B b AT SX TP R I AEAE 2 R = 4E %0 Actor, Artifact, Activity /& T AHAK £ 1
1) TR R P ARAT— J5 B REIBE B 50 4h B ARAE, BN © A XA A R Bl a2 Actor
TETF R APATHEAT Activity, W W] LUK HAHEBR RSN @ B4 AT RESEIL 4 ¥ A1 Actor, Activity 781 F2 o vk
PAT.
2) ARATT—TJ7 B AR T ke 1) 8 P 0 32 B oAt — 3 JE M (R s e A 2 — A Actor AT —AS Activity [ i,
Actor R0 BE I #EEs XFIX A Activity BIBAT R F= AR5 .
i T X PR AE P Artifact, Activity A1 Actor 4 24 — N3 ARTE AR, AT T8 25 X hn R
EX 5(ZHEAKRITE TRISO-Element). TRISO-Element={arf,atv,atrs}, ' :arfeArtifacts;atveActivities;
atrscActors;arf i& atv (140 H il fhsatrs J2 atv AT E 6. = 4R IEAR T R 4410 /E TRISO-Elements.
L BRATLLE LA I 4 Y Artifact, Activity A Actor 2 JA] 32 ZE A M (relevance). 3 S8 A1 6 M ) o7 2
AT IT BN HEAT A, B ZE— N AR HEAT R B T 5 I THT I 28 5 B R T
EIE 1(Artifact-Activity-Actor FEZEFEETE). X T-[A— 1 H 1 (1 Activities Artifacts, Actors £ &,
Va e Activities, 3a’ € Artifacts(a’ = a.output); va' e Artifacts,3a € Activities(a’ = a.output)
Va e Activities, 32" € Actors(a” e a.executer); vVa" € Actors,3a e Activities(a” € a.executer)
va' e Artifacts,3a" € Actors(a” € a’.auther);va" e Actors,3a’ € Artifacts(a” € a".auther)
U WA A7 AEAH DG B U W Actor, Artifact, Activity AT ] — 77 #UAS BB 25 59 4099 3 10 A7 76, 35 AN BEAF 7 5
WA AEAE R S, TT LI H Hh . O
EIR 2(Artifact-Actor FiRMExXM). 7£— TRISO-Element H,arf FUEL ) B4 5 172 atrs T 1 & (1) B 9.
I B M4 COCOMOIN 30 4 H 1y T4 B4 57 24 X Effort = Ax Size® XﬂEMi HLHAE, ]i[EMi 7EIX Bnf
i=1

i=1
PAE AR KT 0 B i Rk atrs 19 A L2 arf (0 R A P38 326 94 o 54, 5 BEASHIE. O
TE ¥R 3(Artifact-Activity B E#E K1), 7E—> TRISO-Element /' ,atrs AR [R5 L arf AR 58 ks 51k
atv [FIRFSE I ] IE K

iE 9 AR 4E COCOMONEZ e 45 11 1) FF &% A 114k 42 23 =X Duration=Cx (Effort)", 3L o :C,F & K T 0 (1 & R4
S B 2, atv (10 45 2 I TH) S arfRg RIS (1) 2 8 36 1 o 0, o BEASIE. O

EIE 4(Artifact-ActorgE HHAX ). 78— TRISO-Elementr,arf T 7 1B A 2420 HE 4% W atrs (11 BE F1305 42,
H vTE=(arf,atv,atrs),arf.aftTechniquescuatr;.Capabilities where atr;catrs.
TE A AR BCZAH A AT, B 22 A7 AE B arf JT i R BAT atrs 548 84 B9K,1% arf Joikl T & k.
O
TE X 6. ArtifactZ [A] [ 5 9K J5 4k 5¢ R PreceArf(arf,,arfy) 4
Varf,,arfy,PreceArf(arfy,arf,) iff 3{arf,,atvy,arfy, ..., atvy,arf,,atv,. g, arfy|arf; e Artifacts,atv; e Activities,n>0}
arf,eatvy.inputaarf;eatv;.outputaarf;eatv;,;.inputaarf, eatv;.,.output}
TE X 7. Activity 2 [A] [ HT 9K Ji5 4k 5% R PreceAtv(atvy,atvy) A
Vatv,,atvy,PreceArf(atv,,atvy) iff 3{atv,,arfy,atvy, ... arf,,atv,,arf,.1,atvy|atv; e Activities,arf; e Artifacts,n>0}
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arf, eatv,.outputaarf;eatv;.inputaarf;,, eatv;.outputaarf,., eatvy.input}

EIE 5(Artifact-Activity FEFIE X M). £ TRISO-RM 1 Activity 22 i) (K] £ 51) 5 23 &£ Artifact 22 [ ({1 %71

KA
Varf,,arfyeArtifacts,atv,,atv, e Activities where (arf,=atv,.outputaarf,=atvy.output)
if PreceArf(arf,,arf,) then PreceAtv(atvg,atvy).

iE ¥ {atv, arf,atvy,arf,,...atvy,arf,atv, } Bl & 52 X 7 BT 75 FF 51, HL b arf,,atvy,arfy, ... atv,,arf, /& i
PreceArf(arfy,arfy) 3 Hi (152 X 6 H1 K741 52 FLAFIE. O

sl 2 Fros, T IX 28 Artifact, Activity, Actor 2 [8] AR OGP (G2 B 1~52 BE 5, 18] i DURE 2k 7)) 47 £, TRISO-
Element b — 0 3 (48 J& 1) (0 5038 A3 v B 2 5 kS Ay 5 A 70 3% (R J& 1) B 25042, AN T TE . TRISO-RM
SN GE - ST PR

Ext-T-Elements T-Features H-Features
L Actors
Existence Ext-H-Elements
@;\ " \ {_R-Atr__h-{Organization

— /" |_/Capability ', -
[[R-Afts | Artifact [ ] \relevance / [-atrCapabilit 3 -

aftTechniqueg” /Resource \{ F atrEffort ﬁ‘
L \_relevance

i ; aftSize |-
Sequence Time Existence Exi
xistence
relevance /| relevance rele\{ance relevance

,/’

Activity [
Ext-P-Elements atvDuration
ProcessModel ]
Schedule

Fig.2 Inter-Dimensional interactions in TRISO-RM
Kl 2 TRISO-RM =4t [ ffAH

S 3 1 S B P TR 9 A A ) B D B A9 s Ay M AE T-Features WP B4 —AN @ 2 W Il H-Features 7 ff) 3 —
AEME Q ISR, B 5L 4T 5 W AHSE 1 Artifact #545 DL A W] AH 5, DURF 52 FTad FH 0 A0 S 1 e B o 21 5 4L
AEAEPEA 2, A F s B 152 SR JURSEAE e, JU) 43 ) 4 P sz B 4 A 38 2.0 i Al e v s B 4K B H-Features
W R Actor £E A A2 JG BT Q8 B Actor £EA AL IR A R AV TR ASER, N W AT Q 2 [v] /] REA7AE
ER
1.3 TRISO-RMAYE L

TRISO-RM i3 T #5 X6 8 A4 T 52 ) 4% A I THT BA) A oK 6 30 28 K 224 i A ) s 2 I 2 34T 2 1) SE B o 3
PRI R UG T TRISO-RM [ ]I IR 25 B 5 FF & MEFE O #EE, TRISO-RM ZEAN W & A4k, H R K AF FF R 45 K
TRISO-RM A1 T 43 ) P 2% 52 A= i SE T IR e 0044 F 3o 2 [A) B 41 & TRISO-RM (AL i 2.

2 TRISO-RM ¥t A 1[5 B S 33

TRISO-RM 28t T M3 A% A S A T B AT 400348 ) —A> = A0 P, I 0] I 2% A 2 1) K L 5% 0 £ 44 3 0
I AT PR A SRE M, AT DU I = 4 22 8] ) 5 R R0 A% (R AN [F) A A BEAT B B, SCHRF 0 AR 2 18] K P[] A1 DA i Ak 3K
ot P I8 5 1 AR o 5 (100 A BRI g 08 A b ) o — AR HE 1 ) A, i TRISO-RME R T AR — AN L

P-Features
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21 HEMREHESE

AR SCHR[13] (30 T ik, FA T 4E TRISO-RM Hi 45 H i 4% 14 11 7 .

TE X 8(FR & Hrwin condition). —ANERA M Al A T A TRISO-RMIFIH A . b ft . A =4k
e B A3 B4 T BRI I R R R A A T LU AR A Z 0 (APLE) AR R A AR BT R IR T R R
A P FT OG0 (1 S e E DN ) P R B R A e 4 R R TAE BT 300 A5 1k ({atrifatrieActors},
atrEffort,totality<=300pm).

BT TRISO-RM 4153 1) 4 55 2 [R] FRAH T DG I, 70 3 — 4 b 1) i 4% 11 400 (B ) S BO0) At o4 2 1) 4
HERL R T R X S AT R, FRATA LA R E X

E X 9(BE & F & implied win condition). w4 1F WC (ISR Jy 155 55 i 4 15

IS 25 0 4 A T A A 0 % 1 4% At 3 DR A AR 6 S WIC I 3 i 4% 4 1) R UK 5 30 WC 1 2R

FE X 10(#EE Mz model clash). 1 5w 4 AFwey Flwe, BT B 7 AR AN e 8] IR 57, U BRwe Flwe 2 18] 7= 2E
R ph 98, 5 /EMClash(wey, we,).

2 HESCHR[8] M 1) 3 2 B 28 e S — Tl 5% (conflict). fHL & A SO0 He 5 S AT AN [R) A5 SCHR[8]H 457 H b R
T RERAE T 2 AT K Z TR AL R T 2 AN B 4 10 2 B RSS2 e 58, T LAl 3 ok 4% 110 TRD () < I is S 0 ok e X
10 HhE S B 0 AR RV AL B IR B2 2% 8 AR DR AEL L S B I TE A BT X 1.

TEER 6. 1AL R AT R i 2% AR we AT I S R 4% 1 wep I 4 MClash( we ,we,)—>MClash(we,wey).

iE B 6T wel ,weq,we, Bl 25 MClash( we; we,), BT BA we) Biwe, A T, Hwe, AT 3 s 57 45 weo A il oz, ) &
SR MClash(weg,We,); 45 wep AN AT, Hiwe,— we; #8weg A a7, 4754 MClash(we g, we,). O

2 JE P AR UBR ) A [R5 A R T 45 A2 2 T ) e 5T AR 23 A 26

(1) WalrhsE(explicit conflict): P A 4% 14 H 22 X R — 4 5 70 22 Ja P 30 AT AL 10 -3 3501 v 58 AE X P A%
oh S AR T T B A PR AR B TR R R SR AN i A A NI BT R 1 T R AR S RS AR T HLE R
(7] — 2 J8 1 PR SO R A e 5 1) 7 A R T 1) A o T o R A R 190 AL, 2% A T SRR P T U A AR B )
IR T R N 2 A R R B R TR AR Y 1) A0 PR g R i R I, St b 5 7 4

(2) Ba s (implicit conflict): PYAN ik 4% 1 301 B0 AN [R) 4 B2 70 3% Ja 1 24T AL 17 32 3801 e A I il 155 100
R T AN B A I S B A A 5 5 — AN IR A AR R 5 B B DA A R S 00 2 T LR ) T
I (AR ) 5 35048 e o R IR £ 2 2k (o e ) 240 DR ok 5 Y A A 700 G R ) 2 v k.

2.2 HEELMRIA IS

TET TR AR B i 58 1R R B B 2 W, FRAT D U S 4 — b B, T I 2% A1 7 A 4 B R IR 5 T 4 . B
T BT Ry th T NBEORYE I B 4 A0 R 7R N2 IR & B 4 AR I i #2425 Ry m (N —>HiR
RS A Ao HARSHRE, HRESER) AR AL, X AN AE T 51 FIAH OG22 AN [, 1 BN
W5 . EH T A7 R 0 BT DG T6 2R 1 A Tk AR A i, DR 0, 2 5 R B0 AE A P 1 B 6 T N T 2 I O T
AT H 4.

Bk 1 RS AR R BV ImpliedWCFinder(we,D,D’).

BiN(1) RRfr e i —4E F A1 we=(A,P,E);

(2) we FrTERI4EE D;
(3) we I & RSk FT R 4B D
1 H R AR R AR B {wey We, . We R WCTED 4E B LIS S A SRS

0. Begin

1 If ((D==T-Features) && (D'==H-Features))

2. 45 A & TG ZEFHE 8 TRISO-Element, 73 31 JT % N (4 Actor 254 A'
3. If PoXT A RIAEAEME Then {EHEH 1, &M 2. EH 4,153
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4 return {we,=(A", 7 {E 1%, E1),we,=(A' ,atrEffort,E,),wea=(A’,atrCapabilities,E;)}
5. Il Eq,E2,E3,Eq, Es R AL E K B AR DL 52

6. EndIf

7 If P T A [ arfSize Then i ] % ¥ 2 5.5

8 return {wc,=(A’,atrEffort,E,)}

9

. EndIf
10. If P XF A [ arfTechniques Then i ] & # 4 1551
11. return {wcs=(A’,atrCapabilities,Es)}
12. EndIf
13. EndIf
14, If (D==# A 4E) && (D'== A\ 4E)) //LL R IE
5.
16. End

PRI b 5% B o A R B R R

IR L RO A A AT

SR 2 LI A IR Bk 4 A 2 Xt LR AT e 4B 7 A Sl A A P #3041 38 B ke i XV 7 9%, 1k
HIEE LT L8 SR 1 T A SZ R TRISO-RM 1) = 4k 25 740 2 B 45 I SRAS 4 0E T — AN LA W HE S, th B A
Ao fE NIZBE 3 AT IRAL X — 0 W R TE B A iR KL

WA IR A PR AR B 8RR & R IR0, JF AAT AT e JRAE BB Loe 3 8 i) = o 4 oL IRtk 78 SR U 4%
P25 T EERAT R 4 17 9 5 X P = o B .

g 2. BRI

58 3 GG 7 1) T AE T R AR G 0 i 45 1, BIVE A0 IR o0 25 RO AH IR J8 1 D 1R i 4% 1 A2 Ik 2 J5 e 5 11
BTV N 24 AR LA 0 KR %, 8 A v i N T A L S AR A TR R S A S B 1 L T B

ARG 5 1R X PP B N A DG 3 A2 5 ok, LU B B 1) M 22 5 B0 i X LA R M BV R AR R
DS 1 AR o R H 45 10, B AT SOk A A BT i o8,

ik 2. WAk A 5% ExplicitClashFinder.

FN AR A S e L AR R A {wey,wey, . wen}, He P wei= (AL PLE) i=1,..n;

i 4RI 5 1AM B P SE me.

0. Begin

1 For i=1to n-1

2 For j=i+1ton

3 If (AiINA=D) && (PinPj=D))  Then /I ILIT % A& M I R PRI E &
4 If (ClashCheck(wc;,wc;)==true) Then

5. Return mc=MClash(wc;,wc;); /7% B ph 5
6 EndIf

7 EndIf

8 EndFor

9 EndFor

10. End.

AR 3. BT R
£ TRISO-RM [R5 FF I, A BB 5 48 0 o S FR) S A R A 1 3 ek 2% 4 22 ) (R AR DG Ak 5 B A9 B REAS o 45 1
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f£ TRISO-RM H A4k BE T 1) I 55 i 4% 115 AT K6 6 3 b 52 PR ARG 2 A Ak oA 2 s 58 (A, 3K FEL 45 IR Y,
TERINER 1 AP 58 i B H 45 1
B3 3 BRI A 5 ImplicitClashFinder(LL T-Features 4k F1 P-Features 4 &) {1 7 58y f41).
LN ST R A Y]
(1) T-Features4 b 1R £ AFWC={wcy, ..., wep }, e 1, wei=(Ag, Py, Eq) i=1,....n;
(2) P-Featuresft |- )i 4 FWC,={WCpy, .. WCpm}, H 1, we = (Ag;, Ppj, Egy).j=1,....m.
RIS 1AM 58 me.

0. Begin

1. Fori=1ton

2. WCy=ImpliedWCFinder(wc, T-Features,P-Features) /it F2 4t b 1105 & pi S AR 4E &
3. temp_mc=ExplicitClashFinder(WC4UWC,); /I ETWC il Fe4E b i 46 F ¥ i X pp 5
4. if temp_mcz@ /RIS

5. Return mc=temp_mc

6. EndFor

7. Fori=ltom

8. WC,=ImpliedWCFinder(wc,;,P-Features,T-Features) //EAR4E I (I & i & A&

9. temp_mc=ExplicitClashFinder(WCUWC,); M EIWC ;i 5 AR 4k b 44 1) 12 U 58
10. if temp_mc=@ /IR BB

11. Return mc=temp_mc

12. EndFor

13. End.

e T U W PR A 7 VA G S D 4 AP 2 T D B 5 o G 2 AN S X R IR DR, PR A T 1) B R R B AT X
S DR Ry I 25 o 2 2 Do 2% Ak RS T Al 58 1 2% A2
2.3 HEELME R IE

RIS TS ph 58 2 5 75 T W A A P RS, R 3 — U7 B2 U7 Al AL 2 (tradeoff) LT B X 26 52, AT A
LR DL JEA. O T 4R B B R R AR, TR B SRR IR AR v AR R TR S S R PR T R
TEM 3 AT BB 1h 5 10 36 G, 68 W v 3ok R R AT SRR T2 00 I A0 AR S 5 DR btk BRSO AT 1] 2 438 .

SR R I LA 1 2 T B A5 05 A e T B R A BRATTR PR R IR G P S A M AL 2 R
%3 [ H R R T AR S A A R I S A BT R T R IS A el T P R R G FE SR A
M =4 R AR IR P 4l SR T e L3 S AR B e BRI T ARER R N TR (M) R B)

TEW R AR IE AR D 7 R 2 R BUR AR B 5 1 7 AR — 2R L 0] T S N IE 2 1 SR AR T A e
e TR AR I AR rh IR R N DA B SR 2 T P I 5 SR AR B A SR DAV B AN A8 28 e 5 b TR AR 1 SR BR A
RN GAEEAT oA B i RA S e AR el AT 1, ol B & B 2 X — AR S i sk A0 2, th T8 TRISO-RM %} ix
— ik Ty ot e R e Bk — 2 AL S W 3R AT 2 A B, R DA B3 — AR B AT B4 A SR AN AT 52 1 A
T -5 00 25 BAS 7 THD (9 i 4 R 2R ML BRT b ZE AT LR 25 5 o Fr i, T L3 ik TRISO-RM #3534 22 [ 1) 6
93 M FL A Ok 1) AR i, RS B R IE A B AR AR P 5 R A T SR T (AR R e S ) R A R T g e ), T AT
BE—25 V35, 2 B R i SR B
24 HEGHRERIMRATRISO-RMIE 1L d Y Mz

f£ TRISO-RM [fyis A il s v B A5 T A 305 2l (10 2k o o0 A FRY o 25 Pt 6 38 0 26 22 A0 S 2R 728 A B 435 O
(K3 AR BRI 388 A A IR Hh BT 160 25 P 900 X T AT (10 ot 4% A1 08 A7 A . T I 7 foh 4 1 140 2240, B F) A58 204 o
FRAAT R 224k M BL A, AE TRISO-RM RS AK L FE H X T o 4 (1R RIS 2R b 5 10 428 I R AT R 82 3EAT,
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T H PR R[]0 XM 4% 2 SR DY T T ST
1) M I AR IR 4 1 P IR R T T R AR X BL K SRR AN Tl — 2 T TRISO-RM 7]
WARBEME T8 73 (A5 5, LLSERR U 000k B T 5 - 2 FEE 30k & £ 1 gk, DA T S R gt 9 o G 2 1, — 2
FESEIEA b e IR BRI D00 B 4 1F 16 1 4
2) AT R R SR AT I A BUE R B 2.2 Y AR K 5 AT AT o SRR AL A 5
2.3 P IR H R ph R AT AL B
FEBUATAE T R ASE 1l LI 300 H R 2, A 0 R A 5 3l PR A 2 45 I 472 508 1) it P M 42 30 0 A 5
EERIEAT N YRR A S B 43 ) ) DL I ek PSPl % B 400 {1 11 7 TR PO AR A 4

3 ZHIEAR

h T X TRISO-RM Jy VAT 40 UE, FeAT17E KB Bk 1 R 48 SoftPM (W3 K s kAT T N H AR — T H o,
AR FERBIN . RS Z 5 TS5 T R R, A T AR AL d, 500 A . SR, Af
FH 55 TR 95, LA 078 (RO R A (R R 1 AE. SoftPM Hh (1 512 B UE W TRISO-RM %o 138 0k 11 Bip [/, T L 2 435 75
SR 43 HTRUR I AL T A7 300 SR
3.1 IMEH#R

SoftPM 257 [ 5% 863 V1R S RF M — A FE 5 B 2R 45, H 8 T SRRk ok R it 36 Bl A s B
56 CMM/CMMI AR (8 B AA JR AKX AN T H b, 350 H ) IR0 T ol 25 & A B T 1 8 LR I R Sk TR 22
MHE BRGS0 38 (8 4 ) R SRR FE R IX — R 8, P B REE B RS BT (ISCAS) L5 T — PR
[#1 B\ SoftPMGroup.#5 T M 25 52 bR I H I & A 16 [ IA TeamA 822 5 3k 45 4 i P AR AE TR LR B iR 50
5 25 Ak, WK 1.

Table 1 Stakeholders in SoftPM project
£ 1 SoftPM Ak

Categories Representative (s)
Customer Government
User TeamA
Senior manager (SM) ISCAS administrator
Project manager (PM) SoftPMGroup leader
Developer SoftPMGroup members

3.2 TRISO-RMBI#¥ISHEIL

SoftPM [1JE ) & TRISO-RM [MH10 fd vr il #2 AR % B B, &350 40 4R 38 WA & a4k, J5U e 75 SR BT R
JFR SoftPM, I HAK ) G845 75 RATIE FEdE— 0 BUSREG BT~ A1 Artifact B2 SoftPM ¥ & ; FT AT BTG a2
SoftPM [ TT & i 3h, 32 5% 4 B4 Actors, i ! SoftPM.FR T 55 I, ELAKSHE Mg,

3.3 RELMEEIR A SRR
WU 4 1

B AL FRAR B30 53 i 4 AR 481 L3R 2.

7SI I T, 5 B SR I A 1 4% A2 A T A TR P40, BT A 0 Ak 428 140 2 5 4% R 1 D 2 AR B 1 T 0 IR
B AR AEPE7E SoftPM I H i AR T — A58 R EE (W] 3 From) /b SCRE, Hrhid s T 78 AU 7
T H 2280 BT A 1 i 45 1. 110 B WIS 3,33 28 5 4% 1 1A 8 08 22 02 1 o) 4% 4 X 38 AR 4E SoftPM
I U (BURF) BT R (F 2 — L3 pR A 16 B A, 9 AN T30 H 0 T A DL RGRA5 Re i 3 2 P (1 ok
1 LT BT R kA R R G, R, FH P 1) 75 SRR AR ASTHRA . 00 E 1) v J2 40 B 75 S 0 H R I R AR B g% R
RS F5 4 CMM FRAE 1A PR AR Y I H 28 1A 38 0 O R AN B TE A v 3 4T W, 481 G 35 YRR R N A A
S8 A R P O 2 08 S 2 s R A A AT T DAY D T A B R N D A B R SR A R g A
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(5%,
Table 2 Win conditions found at the beginning
R 2 WIHRH BRI i 41

1D Description Owner
WC1 Budget is XXX, XXX yuan Customer
WCy Milestones are pre-defined Customer
WC3 SoftPM is compatible with existing systems User
WCy IKIWISI (i know it when i see it) User
WCs Use waterfall development process SM
WCg Developers focus on development activities PM
wey Use COTS (commercial-off-the—shelf) Developer
WCg Use XP (eXtreme programming) Developer
WCqg Lack the knowledge and skills on COTS Developer
we Lack the knowledge on existing systems Developer

LESRAF AT 25 R LR e 8 i = e T 5, 5 Btk — 20 i) 20 A A I A, I T e AN S B 9%
4,481 w52 B 23R T I A B REAE PTAE AT R G AL Al D4R 0 1R SR R, mT AR DA o 2 (]
(K177 51 5% A% R SHT B8 AT I Ak, — A A 1 S B i 1 22 4> 0182 e AR AN PR 4 i g 9 DR B A T R 4 0, X
LG BORYE ) % 18X P DR R LR 70 e — FR 91 B A . R T i, 3 0 0 3R I B > W R AE SR 3 R
B,

Table 3 Model clash analysis using algorithm 1 & algorithm 2
F 3 AR L REE 2 RBUBI ph 5

Dimension Win conditions and implied win conditions

Clashes
Explicit  Implicit

[wes] ExistingSystemeArtifact. Techiniques

[wcq] Jarfy,arf,[arf;="Design” Aarf,=“RegAnalysis” APreceArf(arf;,arf,)]

[we] CotseArtifact. Techiniquesa3arfs,arfs[arf;="Code” aarf,=“Design”A
PreceArf(arfz,arf,)]

/

T-Features /
/

[wcs] P-Features.Processmodel=waterfallmodel /
/

/

/

[wes] —Jatvy,atvo[atv,="Design” aatv,="RegAnalysis”APreceAtv(atvy,atvy)]

[wes,] —Jatvs,atva[atvs="Code” Aatv,=“Design” APreceAtv(atvs,atvs)]
P-Features  [wcg] —JatveActivities[atv. Type=“NonDevelop”]

[wcg] P-Features.Processmodel=iterativemodel [wes] /

~— - - -

[wcya.1] Jatvy,atv,[atvi="Design” Aatv,="RegqAnalysis” APreceAtv(atvy,atvy)] / [wesi]

[wcy.1] Jatvs,atva[atvs="Code” ratv,="Design” APreceAtv(atvs,atvs)] / [wcss]

[wcg] CotsgActor.Capabilities / /
S S / /

H-Features [weal EX|§t|ngystemeActor.Capabll_lt_le_s
[wes.1] ExistingSystemeActor.Capabilities / [weal
[wcs.,] CotseActor.Capabilities / [wcg]
-8 REPE1ERUIPN

WA H 2.2 HH R 3 B AEE, FA TR T — AR i S ph SR 5 5, WA 3. 75 LU W] A2 8 AR 1A ok 4
PRAEAEZ DL SR 1 5 (K8 303 ORI, DLk, HORE 128 4 (0 (i el 2 TR 48 7 23— 20 19 70 i s A JX — 20 By
IR, 36 H AL TR I EA AR F T o 5%, S 0 AR B H A T8 ORAT AT — DN AR A P T
FCAts 8 A% BT 52 TR, 2 B 010 2o e ) It 2 — A 0 DA i A 1 4 1 AT ST RO S R AE A H  weg e, BT 2
N T K A wes Fltwe, R R] BE P T 4k S T AN B3 AR SR A5 16 i 4 11

FE2% 3, FRAAE S Ja P AAR T A8 b s I 35 o R O T A b R AU R IR M T by 1 o e
wesFllweg 2 [ 2 58 55 4 4 AR K & b o8 558 2.2 5 TP I SR AT AN IR ol T 3RoR 5 8 X A BT A
TR KB LA A 45 1B S B AT, JF HR AT wei 2K 2 7 AN it 2 A1 wei 743 21 FRD 575 A B 25 ok 2 11 10 FH wey; 2 75 i 4%
Prwei S A el 1k — 20 70 A A5 2 B 1 i A AF. IR I, D 17 BEAR AT 14 s AL N A S A iR R A

WRAER 2 AR 3, T HUX L h 5K I 00 54 1 S T AT 8 il LUAR 2R B i U] R R A 39 Bk b 5% 0 B e o,
FATAE FITRISO-RM [ £ AH I AR JE < 17 6 JT $18 Hh 140 2% P X A 322 A 1l 10 52 Wi [ A5, £ 900 Ak die Hh ik ob
7 S8 MR, FRATT R I 7 75 S8 A S W B AT T SALLAR) 0 W, L IRE S 7 A B 14 R 5 b R AE A v, 24 9 Ak o A
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HICOTSIF I AR L X TR N BLHEAT 35 N LA k15 wes Fllweg (K1 S 37 51N 115 VI 3 SOR 5 weg™ A=
B 5% A DA T H 28 BEAN AR BT A 1T AN R DT A3 B 2 SR RS ).

3 PR I 2236 S VR PP A AR 2R o 5 0 A L 0 ik L ) SR R A K TR DA s AN I ik 4 () 0 A
I HAE AN _EHE VS ) 3RAT #0280 R EAT S SR A ol L 56 42 18 SR AT, T vl DA e 22 56 S0 IR AR R R
i vy AR SR S B 20 o SR R 2R REAT (K B R P A T R S P (R SR k5 S B AT S 5 A .

TRISO-RM evolution

/New_ win
conditions

Project execution

Monitored items
in P-Features

Monitored items
in T-Features
/|

Win
conditions

Monitored items
in H-Features

Experience

knowledge basel
Stakeholder communication
(negotiation) support
% Developer
User

Fig.3 Monitoring TRISO-RM evolution
B3 X} TRISO-RM Jf Ak [ ihi 2

3.4 I TRISO-RMJE 1k B4 45 I 42

1E 58 T URBY B R R ph S8R0 £ 2 5 AR T B A 1« AH OGN JE 28 DR HRAE TRISO-RM 73 2 T #
AT AR RS B LN 3583, S 5F R OMEAR . R AN =4 b, 4 1t e R AL
X TRISO-RM  F Ak 1) Fe S Ma 45 TR PR B I 10085 AR AL ¢ T 3R I K 15 8 1) 4= ' A0 1l A58 % s A 300 sk
S AF 7R A FHAE L BER b SRR AR 28 h 58 (1) R 4 R 45
Ll 3 7R, 78 SoftPM [T &b AT T 3 AN S 1) F & LASZRFI E SE it - 14 TRISO-RM A
R AZ4E ErE B IR AR B THC R i — 5 N TR S
o PR TR G AR AR )5 OR OC BRI AS T 6 Y TRISO-RM Hh s A 4 1) T-Features A & 30 (1 4E.
ik R (R 2 S A B RS AT L B A B CVS R AT IR LK T2,
o R PIF G ARG S IR SIAH B A L Y TRISO-RM R R 4E ¢ P-Features 4 5 #0405 (1 4E.
BATR A=A BT AR K Project (19 TR XV Zhdb AT VIl BRER . B S vk 55,
o WREHEMTERMESSHMXIKNEMNEH XN TRISO-RM 1 A 4Ef) H-Features #H 5CE3H 11
££.COCOMOIN #FH F TAE A A Il 8.1%°F & PR A5 A BRI B 5545 30
BATVA R =AW A TR ST — A IR0, E AT R A R Ak 5 i 4% A A DG 38 6o 3 218 M 4 T (1 M 4 0k
PR EE IR AR 10 A8 4h . SR g S B DB A S 0 IR L . T R R AR A M s TR A AR B 5 A mT L R AT
o 2% A AT R AT, LA A 2 75 AT G S50 05 A At mT DL (7 30) 16 o8 4 A4, R HH T 1 4% 1 — B — N 3 1 e 4% 1
BTN RS AT A v T 1 5 0 G AT RS 20 v 5 ) A 7 R Ak B8, s v A L D B A T
1 S R IS AR G IR Ak B I 25 B T I 4 Uy B AT B R AV B b 58, R T TRISO-RM a5 37
SOMIIPAIRSE o
JE T TRISO-RM J5 6, AN [R5 AX I B 45 1F 45 20 T 1R I 135 A2, SoftPM Tt E 7E B & 1) 1 31 P4 LA B 1) e A T
R T T T SR v R R R G SRS T AR 2 ] AR DG T B B SE AR R 2 WSTR[ 21].
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4 HEXRE

TEZ2W S 5 VAT IT R b, I H ST 78 53 6 TE 4 A 2 v A B AL Bl IR 725 T A IRF b S5 3017 B3k ok 4% 1
2T R TR b 5 R S B 1) B4R 4% 1F A BT A ST b BB 0 A 7 SR 123800l 5 i T b 58 R BT
ML e F) At 55 HE 2 T e 2 LA T8 520 Aot 420 6 O 7 ¥ 25 S R T A HOE T AN [R) 6 3y 1T £ o 4% 1 2
V¥ (%) AH T 52 ) Bk = 2R G I A R, Xk LU RO B AT TR ) v 98 7R B HL AR SR 8 Y MBASE (model-based
system architecting and software engineering, i -4 21 f¥] 2 4 444 b5 4k TR B0y i vh g i SRR 4 o 4 2%
PR 0 B KR A R 2 MR R G T 2T 25010 Ui W AH 2, 1 T MBASE H B AT 05 1 b 58 5 A P o 13047
RN 23 BT RO T A [0 288 1) 4 AP 2 ) FRD A 55 i, e = R 30 a1 1) 93 BT D7 3.

A SR ) = 4 T SRR B T K SR T R P R OB R R R A B L R A =4 RS S 4B A0 T
# Artifact, Activity,Actor 2 [A] I K A7 56 28 FIUAH SG PRI, 23 A Tt 37 = A b % DR 35 22 1R] (1A 058 0 A TRT , % 248 1)
i 2 At ——— 1 BRIV 3 2 PR 35 1) B B —— 2 (] A L5 o 49 3 T a2 AR R B AR SCHR T R BN I B A
RIS A 718 Mt R IRl s A R AR AF R S0 SoftPM 1 T R G FE A 1 e Sh . FH ) FEA Rt 64T T S8 IE.

FEARTC T A48 1P R B VL A SR F 35 5 T TRISO-RMITF) = 4 I 11 8 38 JEAT 1L 49 AT, 76 52 B .
R AR L PR AT B I S VAR L BT VR R X AT R R HEAT B B4k 0 ST R X B Bk R
TRISO-RM) JE AR ; 55 2 ot 59 42 SR JH ¥ o 5 A sl e s ) 7 T B0 2 5 s F0 it 2 J 2 ot i 5
HEAT 43 B AH R IXFE AT A] RS 43 A 1 6 P 0 56 28 kil >R S i 53 40, 0 A R TRISO-RM 2K SCHRFI A 1 i o
240 T AT o 5 R« 4 X TRISO-RM K P2 (36— 25 () T L Sl 48 thy 2 75 B IR N AR 3 16 ) 0 3K
Ly RHATHE— B R R AT T — P BHEAT ) A,
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