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Abstract: On the basis of intensive study of the problem frames (PF) approach, this paper extracts and develops
an ontology for conceptualizing the requirements model of the PF approach and designs an ontology-guided
modeling process. The aim is to present the analysts with a modeling guide and with standard the modeling
activities. Finally, a case study has been given to illustrate the whole process.
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Fig.1 Concept categories of PF ontology
K1 AR SRR R K

© HEBEERAET hipd/ www, jos. org. cn



180

1.2 BRI AR B BE S KB
) JE5CAE S A A o 6 W8R8 AN T AT A AE ), AT 2 TR AR I AR I S M 2 DL S W 78 2 T (K B AR A e T ) A
ST S R R B 2 7R T ) FUHE SRR 2 22 T [ S I56, 35 SUAE R 1 Ry .

hasSubpro .
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Given
Domain/ iSA
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fromDom
@ hasValue
toDom
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Fig.2 Associations in PF ontology
B2 ) REUNE 2 A AR M 2 2 TR) R SR

Table 1 Meanings of the associations in PF ontology

R A EME A A S SC I 7 X

hasDomT. ?om isA
e
iSA: P
iSA Biddabled
Domain

canlssue
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Causal
Domain

iSA

isA Phenomena
hasReqCon
hasReqC ls A

Association Formation Meaning Multiplicity
hasSubpro Problem—>Problem A problem contains a set of subproblems 1:N
hasConD Problem—ContextDiagram A problem has a context diagram 1:1
hasProD Problem—ProblemDiagram A problem has a problem diagram 1:1

hasPFD Problem—PFDiagram A problem has a set of PF diagrams 1:N
hasMachine ProblemModel—>Machine A problem model has a machine 1:1
hasProDom ProblemModel—ProblemDomain A problem model has many problem domains 1:N

hasReq ProblemDiagram—Requirement A problem diagram has a set of requirements 1:N

hasReq PFDiagram—Requirement A PF diagram has a set of requirements 1:N
hasInterface ProblemModel—Interface A problem model has a set of interfaces 1:N
hasReqRef ProblemDiagram—Reference A problem diagram has a set of references 1:N
hasReqRef PFDiagram—Reference A PF diagram has a set of references 1:N
hasReqCon ProblemDiagram—Constraint A problem diagram has a set of constraints 1:N
hasReqCon PFDiagram—Constraint A PF diagram has a set of constraints 1:N
belongReq Reference—>Requirement A references is initiated by a requirement 1:1
belongReq Constraint—>Requirement A constraint is initiated by a requirement 1:1

fromDom Interface—>Domain An interface is initiated by a domain 1:1
toDom Interaction—>Domain An interaction is received by a domain 1:1

hasPhe Interaction—>Phenomena An interaction observes a set of phenomena 1:N

hasValue Domain— Value A domain has a set of values 1:N

canlssue Domain—Event A domain issues a set of events 1:N

hasDomT ProblemDomain—>DomType A problem domain may have many DomTypes 1:N

1.3 [OEREZEARREI AR

) FEATE A A ) AE 2 5 £

T JE5UAE 288 75 925 30 A 75 SR S IR 3K 2 A0 SR AR 00 2 P 85 SR A8 11— St A e e vk
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o 51 RREEHMEL W, T AL
(1) RS2 S8 H A ) B e, B F ST b 206 B 1 ASHLAR A, 2 A I LA R 22 A4 1
(2) Fe BN R 2 (1 MO 2SI 45 e P, T ) R0 ] o (1 A 0 20017 A AR S 28
(3) 45 PN S A9 Je8 1 2 TV) PR 2 i, 0 1 A8 o 200328 2 T A A [1] P 488
o 3 2 T BN A SRR R — AN T [l L FLAS (] i B ) ) RS 28 2 T 75 B0 A 1) P9 2 0 4 )
B AR B AR
(1) — Tt b7 3 B A0 il 1] 2 ) ) — B0ME BE— AN b S PR e X R R e 0 o 20055 A A [ ) L3
AU A [ ) A R A [ 2
(2) T3 2 1) ST R v 0 HE S V] ) e — S0 B i) S R et R 1 i) 50 AE 42 ] 10 2005 A AR (] FRTATL
A AR, O k. TR AT SRAR.

2 4 I LR R OWLE RN SWRLEH iy 35 14 4 /81, A 45: = K78 owl:minCardinality, < %Kk
owl:maxCardinality,n ¥ 7~ owl:intersectionOf,V & 7/~ owl:allValuesFrom,3 & 7~ owl:someValuesFrom,c 3 7~
rdfs:subClassOf,Concept(?x) & 7~ {14 x f& Concept HJ—~ 561, I Associate(?x,?y)F 7~ x Associate y,AR 7~ 5, —
FTRAEWT.

Table 2 Integrity and consistency constraints in PF ontology

R2 o EMERA AR [ SE R A B R

Constraint Meaning
Problemc = lhasConDN< lhasConD (1) A problem has only one context diagram
ProblemModelc = 1hasMacN < lhasMac 2) A problem model has only one machine
ProblemModelc = 1hasProDom 3) A problem model has at least one problem domain
ProblemModelc = 1 hasInt 4) A problem model has at least one interaction
Interactionc = 1 hasPhe 5) An interaction has at least one phenomenon
Interfacec = 1 fromDomN< 1fromDom (6) An interaction is initiated by only one phenomenon
Interactionc = 1toDomN < 1toDom (7) An interaction is received by only one phenomenon
Interface(?x)/\f'romDom(?x,?y )ntoDom(?x,22)—> ®) An interface must connect two different domains
differentFrom(?y,?z)
Referencec = 1belongReqN=< lbelongReq 9) A reference must connect one requirement
Constraintc = 1 belongReqN < 1belongReq (10) A constraint must connect one requirement
ProblemDiagramc VhasProDom(ProblemDomainn3hasDomT) (11) Each problem domain in problem diagram has domType
PFDiagramc VhasProDom(ProblemDomainn3hasDomT) (12) Each problem domain in PFdiagram has domType
hasConD(?x,?y)AhasProD(?x,?z) AhasMac(?y,?a)—> (13) Context diagram and corresponding problem diagram
hasMac(?z,%a) have the same problem domains
hasConD(?x,?y)AhasProD(?x,?z)AhasProDom(?y,?a)—> (14) Context diagram and corresp_onding}problem diagram
hasProDom(?z,?a) have the same interactions
hasConD(?x,?y)AhasProD(?x,?z)AhasInt (?y,?a)— (15) Context diagram and correspond'ing PF di igram
hasInt(?z,%a) have the same machine
hasProD(?x,?y)AhasPFD(?x,?z)AhasMac(?y,?a)— (16) Context diagram and correspond.ing PF di igram
hasMac(?z,%a) have the same machine
hasProD(?x,?y)AhasPFD(?x,?z)AhasProDom(?y,?a)— a7 Context diagram and correspond_ing PF digram
hasProDom(?z,?a) have the same machine
hasProD(?x,?y)AhasPFD(?x,?z) AhasInt(?y,?a)— (18) Context diagram and correspond?ng PF di igram
hasInt(?z,%a) have the same machine
hasProD(?x,?y)AhasPFD(?x,?z)AhasReq(?y,?a)—> (19) Context diagram and corresp(?nding PF di igram
hasReq(?z,?a) have the same requirements
hasProD(?x,?y)AhasPFD(?x,?z)AhasReqRef(?y,?a)— (0) Context diagram and corresponding PF di igram
hasReqRef(?z,%a) have the same references
hasProD(?x,?y)AhasPFD(?x,?z) AhasReqCon(?y,?a)— @1 Context diagram and correspondipg PF digram
hasReqCon(?z,?a) have the same constraints
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Fig.3 Ontology-Guided requirements modeling process based on PF
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Fig.4 Diagram elements illustration in problem model
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Fig.5 Generation of context diagram template
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il 5 () TR EBURE 2R 8y ) DA AR T A i A G~ 1 4 280 Je P ) B 2, 6 2 Ao T R A (77 ) ) 7
(K9 T A8 R, AN 95 B8 85 SR 23 AT B 0T A% A T e () I 8L 0 3 SRR D . 58 Jl AN SRR 35 30 2 3R A5 1
TFRAGAT(CF ) il R ) SR A 1 W 4 4 A 12D 3R
(1) (7)1 UE C . A BT — A T 3 757 DAy 8 60 ) i B S, gl 2 W 127 ) 21 40 38 (1) 7L T )t 17 L ) A
HE SRR i A 3 () RBUHE ST AH DL . i) 25 P 00 R AT -
(a) L3 I FEUAE S ] o (1 ) REUAH UG PRC 1) 4 41 4544
(b) L5 ) FEUAE S [0 LA AR UG IS A ) 50 00 ol A A0SR AL
(c) 5 A)BUHE SE I R AT AL S (K S = LR AR AL,
MJ B E 5 0 AN A [ UHE 2R AT LA -5 4 i (1 T e DG P, ) 338 B A2 1 — A el i A
BR(2)HEAT 1) 43t AE A, Hr T 3RATT H BT IEAS G CR UE LA AR A ) JUHE S8 58 420 s T H I R 2R 1) B
AT FEAIRAT: i) 08 A D I (19 ) A SR AT 10 8 it 3 2 1) 3 T 1) R A i M B8, 7 2 75 SR 23 B kAT
AW A AT DA REAS A i AU 2R DG I, DA B0 AR T A AP ) L 1 B AE S P 30 N 20 B (3) RE AT ) B AE
ZRPE RGN
(2) 1) A3 ULk — DA R T R AR I A3 fi Ay — 2L ) 3K i) FRE 4R T 4 1 ) — A AR AN Y
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(K 7 22 [, AN J 1 AR SR [ Y .
(3) ) FEUHE 2 VAL 0. AR T 5 A i (1 ) AUAE 2 B . T A T R SR i A £ ) SR, s 1 2 ] i)
R AT . AR IR L A LA i) AU 2 P ARG A A
() R PRAUEE K 58 BEPE. ] 58 B AL I 4 0L AT AGL I, 45 AN e 280, 3R [0 28 R (1), 387 5 SR 23 B g ffadk
—LEE.
(b) R ORAEE 5 T I A il 2 ) ) SO P SO A 0 8 AT R A AN — SR [P B (1),
AT B IR R R BT AT IE IE.
(4) SRR I 2 Bl R A i A ) RUAE 2% 14 v 2% 1 B 288 14 7 SR AR 35 A RV, 51 3 7 SR 20 A BT R T
AT CF) R BEAT 53 K7, 305 75 SRR 3 I, e e 45 R
FEAS AR T 10 SR A o 5 0T 1) O R AT A o, AR S T e PR AN 5 A0 — BOPE AR 4% L
F 5 B AG I S AR 4 A A T 5% T 02 i AR TR R A S A 2 14 5 B AP %) SROASL N ) AR R ) S 45, L ARSI 43k
BE 1 P BUMEA I 3 AR A (A v 5CT i) REUASE AR f0 — S50 240 SR T i RUASRE 25 S 48 ) 448 7k — S0P G AR HL A
BEIEE 2 PR,
B L eI &
BN o) BT pm % [] UHE B2 A4 PFO.
B A7 pm SERE R A] pm 5 875 )32 015 e 210K

1. begin

2. J OWL API Jena # X\ PFO;

3. switch(pm)

4., case “context diagram”:#JiE LI WEE Constraints={(2),(3),....(8)};

5. case “problem diagram”:#Ji& 41K Constraints={(2),(3),...,(11)};
6. case “pf diagram”: ¥ i A WEE Constraints={(2),(3),...,(9),(12)};

7. for Constraints FHE— AR x

8. switch(x)

9. case x JEUW Mc=nR:

10. W pm T CHE R IR SEBIAEL m;

11. if m<n, W3R 913 [ 290K x;

12. case x JE Wl Mc=nRN<nR:

13. TS pm HSCHE R (19 H BRSS9 AN m;

14. if men, W3R 1 S 29K x;

15. case x JE U A(?x)AB(?x,29)AC(2x,22)—differentFrom(?y,?z)

16. 7E pm PER A BB T

17. for 1 )4 — 5] i

18. AR i RIK B (KL m A1 C 15281 n;

19. if m=n B m F n —J5 AAELE IR 1158 LK x;
20. case x Wl McV hasP(PDnhasD)

21. 15 pm ARG hasP RHES L& LIRS I

22. for I R4 — 5241 i

23. if i ANJE PD RSS9 U 3R [R5 S 20K x;
24. else

25. if i IO hasD SR IR) A AN A7, JU 3R B33 2 249 3K x;
26. R pm 58 ¥,
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27. end

Bk 2 — A RS

N R p1 R p2,p2 Gk pl 4k AR R R h(pl,p2), W] HESL A 4K PFO.
A pl F p2 —BUNERE] p1 A p2 — 3075 3R [958 R 2R

1 begin

2 | OWL API Jena # A\ PFO;

3 switch(pl)

4 case “context diagram”: 4 1& £ 4L cont={(13),(14),(15)};

5. case “problem diagram”: #4121 EE conr={(16),(17),(18),(19),(20),(21)};
6 for cont IR R x

7 if x JEW A(?2x,29)AB(?x,22)AC(2y,2a)—C(2z,2a)

8 7E pl T C X SEH] a;

9. if p2 PANIEAE 3RS RATK x;

10. else IR [AI 2 x 5%,

11. 3R\ p1 F0 p2 —3%;

12. end

3 EOMR

AR FH A A Y B ) A A5k s AR AR A 7 SR B AL 2 S ) R R SR

— AN TS HLE B R S (telemarketing system ) SR ZE45 IR 32 # # (supporter). i% P2 1R
% Bl AS 5] 9 ¥ 22 9F 3 (lottery  campaign). B A 7% ) 7T LA 11135 8 % 31 3 (campaign  designer) 55 5T . B 13 A
(telemaker)5 2 HF 34 18 i HL 1% (phone) 156 22 JIT 7 1) 1K 26 3% 42 40 0 Tl R e M) 45 — A SCRF 38 T 25 0 S — Fif
TS RGP AZKE FRE ST L H = A — AR S T I VTR 4k 0 21 T3 T 4b PR 28 (order processor).
3.1 GIEERFEHEENIEN ETXE

(1) ZERG BT SR
(2) MRABEBAAE BT SCERIR AR W B 7 B BN SRR, BAT
(a) M4 BT RIHLAS LK TelmarketingSystem(7S).
(b) VU H e 2 5 AL A% A3 A 2 A8 FL ) ) A8 Supporter(S),Phone(P),Campaign Designer(CD),
Order Processor(OP)Fl Telemaker(7).
(c) WHLAR FAREAS ) Ak (1 42 0, ) 43k S 5 LR TS AU AE R L a 310 o LI G
45 Connect Supporter,Record Supporter Detail fil Record Ticket Placement, I % 25 #[0 & H A (E).
H L% Connect Supporter H403k 7S #5541, 2% Record Supporter Detail #1 Record Ticket Placement
FH Ak S 48 1. S ABL M, BT LLR SR 1 b, e, d, e TEARATOAH A 2 iy AN AR AR B9 B0 18 7 R &8 s 1
R TR A ) R R SO
(3) LR SCE ) SE A I SR AT I AR A I an B 7 R RS A B R S S R B R <L
A )R bR S I SE A E N AR FR )R — 25

© HEBEERAET hipd/ www, jos. org. cn



Mol ar S5 A T AR R 09 5 R AR — A ARG 00 7 ik 187

? ProblemDomain

? Int:2X {?phe}[?P]
? Machine ? Int:2X1 {)phe}[7P] ? ProblemDomain Teg)flltitet"f
X
2 Int2 X\ (2phe} [2P] diagram
? ProblemDomain
° 3
o]
g z 3
: g
/ Supporter
7 b/ Phone
Telemarketing Application
system —— context

\ Campaign designer diagram

d
a: TS!{Connect supporter} [E]
S'{Record support detail,
Order processor

ticket placement} [E]
b: TS!{PhoneNum} [Y]
c: T'{PhoneNum} [Y]
d: CD!{Record ticket placement} [E] Telemaker
e: TS'{Ticket order details} [Y]

Fig.7 Context diagram of telemarketing problem
K7 Al 6 e S
32 FIERIEHEEE
(1) 7B RS F % 6 ) R PR A e 18] 8 b P v ) FEL R A 4 B R ST T B s L SR FVER AR 8 o
A 2% 1 R S DL USSR BT B P 8T 2% 0 61 B A B
AR
(2) R PR A 1 e 0 AR il il P e P 9 S T o e PR AR ) 4, AT
(a) PRI ] A5k 1) 2 2 451 4, 453k Supporter 2 Hi A 2 4I50(B).
(b) K Update campaigns,record supporter details and ticket placement,produce ticket order, send
ticket order to Order Processor.
() PR SR 5 A™ ) 45U 1) 5 3K 5 | Y B4 SR A9 it %o 45183k Phone 4775 3K 51 b 51 RIS 2
Connect Supporter, 1 % (112 )& AR (E), Z IS E tHHLEE TS 43 i 28 Ui, WU %5 sk 51 a,c,e(55
1 a,c,e AH IR)) R SR 249 07 AR RRRROR A 6 iy A AH A% R J5 A5 20 2 1T 9 T 8 9 7 11 P 1% 41 45
li) R 4.
(3) VELTE B A i ] s A R B M 00 P 2 A 0 S 0t B 9 I T s e v R ) I (1 o
4 O Rt o U e v SR B N9 N R 2 T il v R G 2 B 7 P o SR IR R e
I 50 Rl T A A TR SRR S B i) B0 g N R R 28
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/ Supporter
[/ Phone
Telemarketing Campaign
system designer
- Application
e\ Order —  context
TOCessor i
a: TS!{Connect supporter} [E] L diagram
S'{Record support detail,
ticket placement) [E] Telemarker
b: TS!{PhoneNum} [Y]
¢: CD!{Update campaign} [E]
d: CD!{Record ticket placement} [E] 3
e: TS!{Ticket order details} [Y) =
|
? ProblemDomain__ p._
2T | T
? Int:2X1{?phe}[?P] ? Ref:r.;}(l {phe}?p] e
. . \\~\ i ) ™ Template of
? Machine (€2 Int:2X1{?phe}[?P]- ?ProblemDomain _ ---? Ref:2X1{7phe}[?p}-34  ? Requirement il problem
07 TN e .
A et N - diagram
? Int:2X'{?phe}[?P] ? Ref2X\{?phe}[?p] T
? ProblemDomain -
T
2
<
a: TS!{Connect supporter} [E] Supporter . §
S!{Record support detail, 2T K
ticket placement} [E) \~\
. NV
y e e S Gniie
9 RN phel (] T .
Telemarketing ? Ref2X!{%p he-}.E'fyl\ e S
system — | Campaign | | 2 Ref2X1£9 2T
designer 5T ? Ref-2X1{7phe} [‘-f’] Template of
. vy | application
? Ref::.ZX! {?phe}t?p] problem
Oder |- 7 Ref 21 (2phe’ 2] diagram
processor [ 27 i
b: TS!{PhoneNum} [Y] ,,/’
c¢: CD'{Update campaign’ [E] o
d: CD!{Record ticket placement} [E] Telemaker — d
e: TS'{Ticket order details} [Y] T

Fig.8 Problem diagram template of telemarketing problem

8 R I AR
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a: TS'{Connect supporter} [E]

S{Record support detail, Supporter “
record ticket placement} [E] T \\
a/” | oo | Ref2X1{2phe} (7]
b o T| Tl ™
Telemarketing ? Ref2X! {Iphe}[phs. .
system el | [Campaign | T \/}"’ - N Template of
designer W“—'? Ref:?Xl {?phe} [?p]““\\ ? Requirement ’) _app]ication
- et - problem
b: TS!{PhoneNum} [Y] ~ & R ? Ref:?2X!{phe}[?p].-~ diagram
; . a2 Order | " -
c: CD{Update campaign} [EN\_|< b= .~
d: CD!{Record ticket PrOCESSOT[AT] 2 Ref:2X!{7phe}[?p]
placement} [E] g
e: TS!{Ticket order details} [Y] L 3
Telemaker  t~ g
T 2
Supporter ~.
».|
Qs
=N
I v
Phone o _ ] K .
b/ =4 *~,,~Update campaigns;*,
Telemarketing | .~— | | T s s ™,
oootom g h v record' supporter details .| Application
Y e—_| Campaign 0_{- and tlcket'placement, i problem
Designer [ \ produce ticket order, | diagram
—j“"\‘ send ticket orderto
A . _order processor .~
& Order P o R
a: TS!{Connect supporter} [E] Processor [ e

S!{record support detail,
record ticket placement} [E] g
b: TS'{PhoneNum} [Y] Telemaker
c: CD'{Update campaign} [E]
d: CD!{Record ticket placement} [E]
h: TS!{Connect supporter}| E]

e: TSV{Ticket order detail} [Y]
J: TS!{Tickert order} [Y]

Fig.9 Problem diagram of telemarketing problem
KO rLl A A ) A
3.3 HERIEHE FIEEERE
(1) DCPAC FE T4 5 i)
g JE 1) R0 DG P o P, P 1 0 5 ) AU T G T 31— A 5 AR P A 4 A AR A ) g 2
I3 fiff.
(2) Jofift B A 5 4 4 1)

189

AN ) L

FATHE SCHRL1S]47 WP 10 o B G4 45 TR 800 20 R R IX AN AL T LA A 1 3 /4 I, B

Supporter Details Editor(SDE), Telemarketing Scheduler(7SR)#/! Campaign Details Editor(CDE).
XFBEAS T ) A Ak B, FRATT LA 1) 8 CDE 451

(a) ZERL CDE (#5 I) BB I ABG2 201 1 0 5 B Ji Pl 1 5 ) R0 1) 40 CD(J&T 11 PP R (8 45 50, 4K 7K
CD X NI v iR 75 RG] ¢, X7 1 AU Campaign DataBase(CDB, UK 10 JJi7), 56 46 E

(K4 1 AN R SR 51 B RG SR 51T, TR S BB 11 R ST 15 108 CDE (1 17 8 R BEAR.

(b) 7EAZ R BB SR N ER R D oo F R KGIH o8 IE# KA Update campaign, P51 5 41
CDB [ 1 1y 75 sRAXASF U 75 KR m S IBLSR Campaign Info, LG AL (E(Y), Hh AT 2]

W 12 FETAN T B CDE (1)K

(¢) I fRIE CDE 178 P 1) 58 B, ] e B M A D00 255 ) i 2 1) S8 BE AV, 45 SR 0 “CDE [n) JBLI 58 48 AUt Ak 2R
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T SDE F1 TSR, iE N AL TR T — 2.

Supporter [PhoneNum | phone
Telemaker S -
Supporter upporter
dl:fa s Phone¥im DataBase
PhomslNum Supporter
Campaign Ctails
DataBase’ aign Supporter Supporter
detad details Supporter -1 DataBase’
editor details
i PhoneNum
Telemaker’ PhoneNum > Telemarketing u Phone’
scheduler
Tic Campaign PhoneNum
Ger details Ticketplacement
Order editor ,
processor Supporter

Campa%ails (;paign details

DataBase

Campaign

Campaign
designer

Fig.10 Decomposition result of telemarketing problem

10 HLTRE B n) o0 i 45 2R
Supporter

iz/ Phone

/" record supporter details ™
F \

_~Update campaigns;~._

Telemarketing Campaign and ticket placement, % - (ri(ig?jliq
system - designer g produce ticket order, | P
. J/ diagram
d . send ticket order to
Ot g7l S IR
e\ - processor [ | _a ra -
5 Z g
o ‘ 5]
3 A8 a
c: CD'{Update campaign} [E] E Telemaker E g
&) O s}
O
o L
/"’Update campaigns,\‘\

Campaign
y designer

¢ tecord supporter details

Campaign ‘“fc\_ / dti \ | Sub-Problem
details e N an tlckct.placement, ' problem
i e produce ticket order, 1
editor - \ ) ] diagram
? Int:2X! {?phe}[?p ? Ref:2X1{7phe}[?p},  send ticket orderto 7 template
Campaign e Y order processor e
c: CD!{Update campaign} [E) DataBase [o77] e -

Fig.11

(3) VP o 3 A 4 - 1) it

Sub-Problem diagram template of CDE generation

K11

CDE 1)1 I} it B ASRR A= 1l

Sof - L UG B T [ U AR 4% S c L 75, CDE AN SDE UG 31 {7 5 T AR HEZE, 1) SUHE 22 P 3 Sl &1 12 R 3B
K 13 JIr7x. TSR 1T LADURE 2y 2 AT A HEZR (128 44 JE AR T HE SR I ] 14 TR,
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c: CD!{Update campaign} [E] . _ LT ~
ampaign " Update campaigns,
- designer 5| " s ‘," record supporter details “\‘ Template
Campalgn ~~~~~~~~ { and ticket placement, of sub-
details el . N
editor -\ * produce ticket order, ; problem
? Int:? X\ {phe}[?, ? Ref:2X1{?phe} [?p]\\ send ticket order to ,," diagram
=] Campaign | -~ & “.._ order processor e
<| | DataBase[ 7T T e e
a o
2 3 El
: =
| Campaign 2 N
designer '”—--v e T o
Campaign LT R / Update Application
details Q{ ________ \ campaigns ,"I —subjproblem
editor . v """"" " R - diagram
. Campaign |-~
c: CD!{Update cjampazgn} [E] T DataBas o
I: CDE!{Campaign details} [Y] m: CDE!{Campaign info} [Y]

Fig.12 Problem diagram of CDE generation

Kl 12 CDE jn) & 4 i

I: SDE"{Supporter details} [Y2]
a: S!{Record supporter details} [E1]

Supporter
e P
p / DataBas “m._  / Record ™
Supporter < = supporter
detail editor ” @™ TN detail
" Supporter |-~ S

B

m: S!{Supporter info} [Y4]

Fig.13  PF diagram of SDE: Fitted to simple workpiece frame
K13 SDE [ dUHE 28 & - VG 0 21 fi] 5 TR HE 28

d: TSR {Record placement details} [E3]
a': S!{Record ticket placement} [E1]

Order
d/ Pprocesson LTI ~
Telemarketing < Ticket “=
scheduler a a - \, placement /
T Supporter " e =

J: S{Ticket placement} [Y4]

Fig.14 PF diagram of TSR: Fitted to command behavior frame

K 14

TSR 7] U HE 28 1 : VT I 31 4y 2 34T 4 HE 22

(4) A IO FEL T 5 ) A 42 P ) S A F — B

FH 5 A AP R — B0 A 0 85 T RS A A ) ) 3 A ) 0 P HE 248 R ) R R AT AR 3K 3 ST Il i )
E S8 V] 4 08 3 o A U ik N 5 SRS 18 T B B

(5) A= i P U B A e A8 SR RIS e B

B R A HE B8 J v ] PR A A 2 1) 75 K IR U8 B FRHE RNV, CDE(SDE) (1 RURS 0 B AT LA ] H b e 7R 4 -

o HLESHENL UL Supporter(campaign designer)[] iy 4 Record Supporter Details(update campaign);

o H12% & 15 KL Supporter Detail(campaign details),ii i JF# SupporterDatabase(campaign database)3i 45 /]

E AR, 5 R B CRAIE = A BT 75 21 Supporter Info(campaign info) (45 1.
FH REACHE 8 e v iy 2X0AT h HE 2R 75 SR FURS 150 W ARV, TSR 5 i) 1 R0 s 5 1 n) LA ] SR e R O -

© PEREEBEARETT

http:// www. jos. org. cn



192 Journal of Software A5 4R Vol.22, No.2, February 2011

o HLESREMLA I B34 4 Supporter & H v 4 Record Ticket Placement;
o HL#8 & i Record Placement Detail 44,1 ik OrderProcessor 14548045 M, SE 3L 3T 7 3K 1) Ticket Placement
RE.

4 MAXRIIEMERIE

Bl SRR EAAT A OB R B S A MR R RS A 20 HHE2L 70 EAXH )
AR, S R A 1) i SR AR g i — LA RS URAT A S IR s SR B R 22— BN R G Dy et 2 < Hdla i 4
RGN R AARTT I RE ST, ) N 75 EE A B i R EAT 56 AT (KL 7.

T i) of S 1A SR IR T 35 0 2 4 TN S ) 0 7 3, B A A B S AR G A el o A R B S <) B2 A, 6
BTV R el w12, BRAE . B, R SR BB BLS A SR O SO T, 7 EAE R 4
S 7 TSI AR R A5, 3K 48 S AT A A 5 R B TR R A T A R gl AR 08 11 S A R T 170 68 5 1) SR I 7 i 1)
SR MR o SR A5 L rR IR i) R P ) SR A5 00 B 0 BT B AT AR AR B A SR Tt R A 5
AR 1 75 SR AR AL UML I B 25 T i 5 52 07 V8 R JRE R () 498 — RS 35 L 45 FH SR 3 /s 2R 49 i A 4 A4 1 491
K. KRB R RGBS FPREE . T3 AR DE R AR E R4S

LR TEHR IR R A R GEA G I BTV, I BT S R IR LK L 5 P AR AR AT 4 ) R AR
Yoo AT A o B B T B RS B E A I IR L ) AT R SRR A AR AT A S 20 Al
90 FEARZ S, 2 AR TP 75 BN HOPF R SR TREREAT © 1 TR T, 31 AR HEAT B 2R G R B2 i, 7 X SR b
TR R AR ) IS T (1 TR A A, T S 5 B e TP [ A i R AR AT A,
KRR BE R H 24 5 Y ANAT TR A (R IE R

XA AR A A T S AR 1 5 - A i 2 R 4 (R S A g 3k L v T 1) H AR R VR A O R
AT T 9B S AR GT H AR, B ARAE 28 1 S, LU H b5k S 51K L /s 25 K 1) H AR 2 U0, B il 2 3
FUARTO T SROKS H AR R H B0 0L (K H FR 20 B 45 A Agent R4 JUST I 1) S AR T 3 00N O LS &
G HH A TR 1R A B 2 TR FR AR S 28 A RS FD, B S5 T 7 S5 B e RS 1 i 28 2R 4, 2 DR O i 58 B A 3
SICHLEL S AR 48 T A TR) TR SC AR, T AR R 5 A SR L) SR R AU 7R (SD) AT SR B A 7Y
(SR). SR W AR 714 21 1 AR 0 558 1T ) 2 A T PR AR S 28 SRS 1 BHLASE R i ik A ) % Aol AR S B 777 32,3 i 4
HrAIPE A BT LR H i o 4 (g o s 56

i) FEUAE 28 7 95 A 2 — Rl T 1) 0P Jom i 2R AR 96 64 9 AEL g i i) R £ 75 9 R T T S AR P £ g ik )
TN B AR P AN () FR 52, e B 27532 SO0 S P Ak 1 100 3 WL B S5t 7 36 T MR B 5 v R AT 7 SR
A FCER 1 MR R B S F o 0 USSR AT AR R AT 2R St 5 U R A LB AN, R B T REAR BILAE AR B A F R 48
5 B S AU PR A LT 7 A TR B St S 1 £ T CRE AE TR EHE TR v PP U e AU s T %
O 5t P P AR T ) LA A A L 5 e A, 7 A% DX T T e AR AL o A0, b SR A S T el AL (Y 3 5 A
AN BARAT ST B 455 00K 4015 138 . ey 36 S o B B0 N, i AP fie R 77 8. i W A T PR R T 56 2 T DR
T A B JE AT R M TR 1 S B 10 P e LBt DA e TR A 75 SR TR DT i IR DX 1)

R, 1) U 205 325 1E 38 20 52 B SR T RERIE 5T 4 IS B (K 9 AER, Bt 20 (8 ik I R 2R 7 i 1) Al
AR D) S AT AT (0 SN S AT S AR e - BB A ST ) A T RUAE AR A A0 DA S T I FBUME K 1) 75 SR 2
PR ARV, T AR SRR Al B BETE T AR S 10 7 SRR RE, 25 2D 5| S 7 SR 0t B T SR BOAN [ A
TR 220 A O A T A S ) = 2 o R B -

(1) FHE T R FEUAE ZRAS A AE IR NG ) JBUHE S8 77 325 ) Rl AR SCHM T ) REUAE 28 T7 9 o PR 2 A 2
A TR AR < TR] ) SCIER LA BN 28 A0 S Ik 2 ) i 2035 AL [ 240 SR A 7 ) U 2R A S 37 1 3 1 1)
FEME SR TT VA AT 75 SR AR K < T 52 0 5 R R 0 ) JBEATE SR 77 92k ) — b e 3L S R Y A ik, b A
TR FEUHE 28 7 V5 AT R SRR P T — ANV R B B 3R s I 0 AR Dy 3 ST TR ME ST VA SR T R BEE T
HLas.
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(2) FEH T AR G 10 T ) REUAE () 5 SRR AR R R % o A () UHE A A (i) 5 8,51 R B
it SR HT 3 2D Sl ORS8O 5 SR 0 A PR3 3 T — N RE AR T Al R A0 T AT
() CRH AL 5 A, 5 A5 7 SR 23 B2 B A T (b) € AR P il il 0 AR A 16 (3 2R W2 1 77 A 22 A6
B, BT SCEBERR ] SRR AR X SRR (5 7R T, 75 SR AT BRI A R A AR SR FF SRR () BRI
i) FUME ZR AR A P () 240 SROGS AR R 7 2 PR P T 8D e 28 5 SR BEA T AGL DN, 0 O o SR AR A (K IR A

N2 TR AR T T A 100 A 1 At B PR R () SRS 9 T 7 SR T R EAT [ R, T e
T T FEUME SRR 5 SR S T DU Bl 85 SR 23 A 3 R T P P 5 SROBEZRL. e A0 A T BLAT TR HE AL, 20 Jess,
AR08 [ BUAE ZRAS A ) SWRIL 24 OGS [N F ] () 4 3 45 SRAEAT R, A At — 2D (KW 9 T4
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