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Abstract:  User stories are widely used in agile development projects. Every user story tells what the user/customer wants the system to
do. However, a user story can only contain a small piece of the requirements but not the whole business logic. That means that when the
customers submit user stories, the developers need to combine them together according to the relationships among them for producing or

updating the system requirements. That is very tedious, time-consuming, and error-prone. This study proposes a human-machine
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collaborative approach to support the user story understanding and system functional requirements generation. This approach proposes to
include the scenarios as the fine-grained representation of user stories and presents a feature-scenario model to capture the elements of
user stories in three dimensions, i.e., the story description, the function attributes, and the scenarios. It designs a three-step algorithm to
accept the submission of user stories, extract the features of each user story, and construct its functional scenario. As there are
relationships among different user stories, it defines three types of correlative relations among them based on the functional scenarios.
With the help of the customers, it supports the measurement and the identification of these relations and then constructs the system’s view
of the functional requirements. It is also applicable when obtaining new user stories for tolerating the requirements evolution. A case study
shows the feasibility of this approach.

Key words: agile requirements engineering; user story; requirements elicitation; requirement evolution; user story relation mining

TR O b, 7 SRAR A — Uitk 5 B4R A5, T H AR S B B8 A A A8 B A% 49 75 0K B R T 4 i 58 RO il A 3
AN SRSCRY LR TR R H B B0 7 o TR AN P A ST I LA S e T g Oy vk v R AT
5 9% T B\ 0 330 5 A8 L, il B PR ) 7 5 SR A, 7 55 R A BN TR P PR R R P SR R 7 R PLABL O R
e A A B A S5 P 95 SR A R A 4 R B T SR AR T 475 4 2 PR G B T i ] ) A

— 7 THYFE B O 1 v P R AR P P 2 7 SR I di T T O 5Py R ke R B AT A ),
TR S O — 25V, LAY P AR G T BE 0. 53 — 5 T, 26 R AR BRI VOOl s AR R 158 4% 110 L P i
T E T H I 18] 38), 75 ZORR 05 U 7 08 R R B BE R AIE R SUUDRE B DAL FH P e 2 18] 1A 2% SR HE P i g A
Je . H AT, — OB WU 5 TR 2 18 B S R A A 18, 38 7 Y 7 R 51 AR N AR B ] R
RS R AV IR — M2 7o A K P P a0 R 00K 0 1 5 R L v A R BT R R R
6 700 AN R A ) 0% R T RS AR A% B AT R AN — B0 R e B O R R R
FE BRI CAT B P IR 0% R AR R A SR B — A (R B DAL R T B B AR B S SO R AT AR OR
FihH LA e SRIER R 2R 240, A R i B SR s R P i A L

N T B AR B P B ol D T ¥/ 368 R L g8 1) DR A B, 038P P T B B8 22 9 3R 24T O, LA (80T R 3 T
RGN REAT YRS AR J7 RO A FH ) 5% (scenario) 5 1AL FE 1A 38 FH P s, 32 0 FH P e 7 R T IR
TR GG B, AR TT A BT AT 5 RIS K 37 S flid 7 R S ey € R SO I 25 R IR IR 7 v
LSS i A B AR e AT O R, 51 S A0 B Y R SRR GEAT IR T R T R e 1Rl 5% 5 R AR W,
N T I I 5% G5 R N AZ 0 e 2 A8 BR T, 2 2 A TSR 7 4 32 R I 3 35 rh SRV H R AR G AR FEAT N K,
S Gy WOT B BN S B

— AN RGO AR D R, R M R T SOREE L Y S LR R ST P T
90 2R, RN A SR R G0 1 B A 75 SRS T O — S 5 P i i g VR B Al S e S P R S R
R 2 1) W S A — 2L e g 3 55 SRR A e e 6 35 AP P I B Use-Case RS2l 25 0 R 1)
DL Rz AR S 1 e e AB AT 7 A8 B 1 ORI 5 A0 AT RO 1 3l AP P g e SRR S A A 7 SR 11
SEREPED P AR R T AR R A B 10 T SO B P S R 1 S R, & 1 0 R R e el TR .
A, K 2 B0 3 A B AL A G o T L i B Y A 1225

BEE T S RE i T SR O F AN A2 558 58 S (1, T i o ) e A G 3 22 ) FA) 00 35 52 L B o 38 RO R 7R 38
B ARG L1510 R A A 3 AR U0 485 SRR, B AR o L S B T R 1 U B VA 4 SRR G SR A T R
T, BRI m I B T 8BRS B S B A D RE AR S RO T RE (R P ) IR 12 bR T M R B R 4 SR AR Y
o, LA Sz B RS T i PR S, 0 A S B ORI R SRR A A 7 e kUL A P A L
INEE S P RV k& T E i T S NSO T2 DAl & ¥R L S A O & 0 5 NN o s DR IS B v
3T 2 A R AR 1) 75 SR SCA VP A 75 3R AR 8 A0 U 1S A A () B S 3 G4l B 1 & 5 B AT O 45U i R 7
1 7 95 SRV ).

AT — AR 5 R AR 5 T B0 AHLP A 3C0H 7 e g B A R 58 D BE 75 SR SRS 92512 77 i 4 e
Yyt B P AR, AU P 4R A — LT WO AT AR 7 g e i B P AR LA R )9
VUK FH 1 SR TE 5 4 AT R AT T P 505 O R e DU T R 2 0 4 HE R T D P s R 0 O R B 0 1 L P

© TEBREEEEIEDT  htp/ www. jos. org. cn



3188 Journal of Software ¥ 3 4R Vol.30, No.10, October 2019

WO G R FZH, UM P SR R B SRR BT OB R DU Ok 2 28 L AT 7 R B A 3R A5 P e =
[ ¥ 5% 2%, 25 B AR Gt Ty e 37 55t UL 30 S SR 17 SR N, T i Bl 2R 48 Dy e 47 55, 5 L A SR R G SR S
TR T TR AT AT 1.

ATCE 1 A ATTERBARNELL SR 2 TN P HCE R R G TR SIS LS 3 WA A i
HI S 4 TG R R R AP R AL DL R G D RE S S A S R 5 Tl A
A 24 MR 57 DALY R GE S S IR A SO A AT AT IR B 6 A 4R Ok AR e
G TR R B

1 EHFIELR

NHLPME I R GE DR 5 KA BL5 ¥, 2R A P i E Thae s st i . RG TR S L i3
SRR 3 A AR AR AR AR HESL I 1 PR,

| ol = amatis

VLV E Eripen

o ——

— e =il
L Uit | | R

ot B G D

Wit it (TR

WA ]

mﬁ@ﬁﬁﬂ

(IS i
BB RIS i

i e
WiEls mﬁ

- Y Ia RE9Thik
------- e %‘ttw_]

e/ B s st
; FPHCREE
N L M R T

Fig.1 The framework for elicitation and evolution of user stories with scenarios
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Fig.2 The template and the hierarchical relation of elements in user-story description document
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Table 1 The user story for card holder withdrawn money
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Table 2 Recommended pattern for a sentence followed by a key word in a user story
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Fig.3 The conceptual model of system feature-scenario
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Fig.4 Function-scenario description of the cases in Table 1
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BlF IR TN — AR R ALE ATM AL UGR89 50 AR A4 55 A W RE R NS IE & 10, 7F R A5
RELVE WK 3B T AT,

Table 3 The description of two sub user stories for ATM business

&3 ATM B3 BGEKHLIL S A7l H

Feature -~ ANIRAE & Feature #-R A& HI R
Asa FFRA Asa FFRA

I want to &£ A &6 I want to #HK 5 R

In order to X 5 S AIE s D) J5, 7T LA/ BREE W R A . HOGEKSEL 5% In order to 24 &NI& K 5 42 &, 7T DL 4
Scenario 1 & 3 iF i@ it Scenario 1 % Zh 25 ) 3| 4 4

Scenario 2 & {5 iE AN il ik Scenario 2 KT

FERNEGR 35 R NIRAE S 0 A4 R N WRALIZ 3 AN i B R R M 60, 308 K . RIRES
ATM HLAE U AL, 110 HAE In order to $ifiid 5 B B & 17 H1 ™ e 2 8] AR AR OR A ARG X L 2 2 Al YK &R,
LR IR 3 AR 2 18 )R RS 21 G SCE S s i R Ge2h Redn 5.

3 MPHEHRMHE

P P8 S B 5 50 P P IR N B I K SR RS IR, R
R A P OB RS I R A AT A P T 5 S 2 R 5 A i 7
31 MEESTIER

A PP IR — A B8 0 SO,/ 25 T (2 B AR 0 S SR 4 P OISR
B

HeREE 4 AL P ORI B 5 A U MO SRS SRS 6 R 9 1| o) P S I3
BT,
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ATMAR A

FRA
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Sfeature®. ]
/ feature’ N\
BEA % e s
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A
, | AfEXR

trh’m: ¥ \
FrRA
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AT R

eve mi\‘»é

Fig.5 An example of a feature-scenario
Ks RgLhaen sl
Table 4 The description rule of a user story

F= 4 HPBEFE SRR
CRFAE 58 X )::=feature-(H5 )
(H P gy =as a (A {0), T want to(Z [&),In order to(Ii 2 )
I3t E X)y:=scenario-(Zi 5 )(br )
(R BUIR A Y :=Given(di IR 25 1048 4) Y A Y (i IR IR 25 1R 4 4]
(Y =When(Z1F|301E)
(J5 BRA ) =Then(Rli R R4 I B A)) GERERT ) (R R IR & 1 6 4))
CEFFF)=And
CIRAS) =Sk £y (a4 ) .(fH)
G ARy =(RliR R A L A))
(EIAEY=(f (44 )BT Y BRAE XS R)
(B ==CREOIGE R L)

32 ’[klh\*ﬁﬁy‘ﬁ’lklhx Eiﬁﬁ

N T IR 25 A8 T 1 AR 4R B )y B R AIE TR A A RS (S - T ) ¥ Sl DS 5 4 SO RS o ““state™ B 28 IR
T A ) AR B A AR 40 BT TR (HanL PP bR A 43R VB A 3EA T 40 3] R VbR i AR TE A0 T R
S AEBR (R 2) V0, MRS DU R A) B4R H sk L M ANE . 0, <TK 5 1 R FZ: balance” 5 <& +4+R+2 IRES
55 UTIE, 3 T 40 R A (K 5. R Bli=balance}.

MFH e R R B IRES EAR RS R R TR A I AL B 42 WA 7E preState F1 postState X PN A .
WG AT ) RSN 15 2 G — I SE - J8 M 2, B D IR I R

* Step 1: )\ preState 1l postState H i) &EAIRES 4 BUSL AR -J&@ 11 A2 B B R4 v A v,

* Step 2:BUBHAE VA VIR, BB — A KT XA R B LR scenario. V=VUV'.

* Step 3:7E preState H#h 78 SEAR-JR 14 scenario. V-V, F145 scenario . V-V [P SEAR-J& I NULL 14.7E postState
RN FE AR JEYE scenario V-V FE 45 scenario V-V SEAR-J& ML NULL 1H.

1 1 7 5OIRES #1 5F preState A1 postState G AH [ 5 J8 42 SR A event F B 5 B AH K — MRS LIT T4
(preState,event,postState).
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feature{

“title™: “fF - AHRILE,

“narrative™:{ -
“role”: “§§R A",
“1 want to”* MATMAHL_EHUER 47, 4 Hodda
“In order to™:* 241174 & A E dka, th ol HUBIER",
1 .
“scenario™: {

“id™: 1,
“title™: “RRIHHREK",
“preState”;[

|
“id™: 1,
“state”: i 5 (115 Al balance”, +—| given
b
! .
“id”: 2, _ . - <+— and
“state”:" - B SR ™,

id™ 3,

‘state” ATMBLI R G & 2 24stgn, |+ | @
1
i
I
“event”: “ff = AU fxeash”,
“postState™|[
{
“id™: 1,
“state”:“ATM A9 i 4 5 i cash”,
i < when
{
T2
“state”:* F G R 5 B R LT, <«—1 and
1
(]
{
rid™ 3,
tstate”: Ml 5 1 #:Hi E balance—cash™, <—1 and

Fig.6 The json document of a user story in Table 1
6 K1 HCHGHISTR json STIF(EHBIY)

ERARER T PSRN R AR DRSS EIEF IR & A IPRES T P I
[F] B 2 A AR A (ZH AR A State 1 1 State 2 B A A [FR S %, State 1 A1 B T IR SAE State 2 &S AE L 2], H. State 2
T A RS AE State 1 AR RESR E), 28 5 IR AT 46 DR 25 A0 3, A R 25 285 B RS AT B A G R T

« Step 132N HIPREZE 785 — MIREZTFIIES T.

« Step 2:X T H {3 50T 3 SOIRES A 55,45 B DD RERF AL IR 4R feature. V.

* Step 3:VLHC 7 F A Al 37 557 B2 45 IR, 00 SR AR TR] R 4 45 IR W5 4T Step 4,75 U, 04T Step 5.

* Step 4 MR4E G IR (R 5) & FFREALE 7 5. 00 RBA 1 S & IF R, ML Step 5,75 T, 4 75 45 %

* Step 5:HIIN— N2 PR T RN I T R OERGR I 51 5 & I RS SR T T A BT IR &
RET A IFAEAR L I L LRI e TE il — ARSI .

WEAT EIRIE 7P AR BSOS T SR B s RS S A H 07 RS R IT K2 —
AN E FE IR B, R R A O, T A 3 B IR A A AR A A2 AT I T DA BT R 3 T iR 55 B e SE B 5R Rk 55
Uit [ I B AR I A At it

R 5 P TIRSE P IIE I 6 Al O, H ()RR 75 I BT IRZS 2 SRR B G &R, (b)) Rom A I 2
Jei R L. R 2 3R s 1 i FR) 1 e DR SR R BE 8 5 O AE 20X 6 i DL, 1~3 BEWS IR A 2 & JF,4~6 Wl REAF1E
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B L RIE MR A REAT & IF.
Table 5 The rules for merging states sequence

&5 CRELITFAG I

FF 5 X R K £ LAl KR ¥ 5 X R K £ A KR
OO0 Q EARKNLETXHT o0 o o o
el e I S A AN I e L L L I A A
5] preState AHF] |[BFAFIEESR | © O O O ] postState i [H] Mg B LR OO0 O
(a) (b) A TURIPIRS (a) (b}
o. 0 O
AR A AR T 3O
i ij:eg:i lér;: L A cE \\LE & RARERIFA 1“)«‘.’?
2 | s RERA 1Y 5 | preState | fFAET)E AN
PIREEIL T v ke stth ) oststate 141 oo
51| 1) postState A ] 0 R O P (a) {b)
(a) (b)
sk i EAAET L) QO 0 0 P ARAE (‘}'"“{f 7
3 ?Uﬂ‘llpos;:tate *ﬂ% PAT AN [ 1) A XN u/ 6 |preState 1 postState| {7 7E B & Oy O
BEAEGER | T 23 516 BEAR 7] @ ®)

3.3 HHMREARERR

D SRR B T B & e R R ARSI RS E O if i ik Sk h P e . .
B aE 4 F5 A5 B 70 0 R R AE 7 BOCRY R “title” Ml “narrative™ 5 By Hh $2 U 45 & D e & PR R AR 4R
FRIUFR A ARG AR 1, A i D B 3 5 s ik 1 .

Bk L DhReEEROR AL

N — N P O i S W SO fileInput json,

B i — D IIREA R IR fsNode.

Dy ARG

I. name=getTitle(fileInput)

2. narrative=getNarrative(fileInput)

3. role=getRole(narrative),mean=getMean(narrative),benefit=getBenefit(narrative)
4.  U=set(name,role,mean,benefit)//Vs f . 2 P& S W 35 47 JEUCE S 3
5. V=0 A TRCE B R AE Y A 1) M

6. C=0 H—AHIRIRAS 5

7. scenario=getScenario(filelnput)

8.  for i=1 to scenario.size//3} 3CFY di F K NI5cHhiid

9. S=¢

10. preState=getpreState(scenario[i])

11. for j=1 to preState.size

12. S = 8§ U extracState( preState| j].state) // WIR SR 8 ) R BOIR &
13. V=extractAttributeSet(S)// WIR & &G W S HUE M4

14. e=getEvent(scenario[i].event)

15. S'=0

16. postState=getpostState(scenario[i])

17. for j=1 to postState.size

18. S" = 8" U extractState( postState] j).state)

19. V =V U extractAttributeSet(S")

20. C = C U getChange(S,e,S") CI/TRIN—A R T 51

21.  C=mergeStateSequence(C)// & I-REIFH,Z K 5 G H N
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22.  G=createScenarioGraph(C)//BI 3% F M
23.  fsNode=createNode(U,V,G)
24. return fsNode

4 RGENMEasERSEH
RGN AT — AR EN S EMZ R X R, RGN MM ZIH P WEHEFR AN AHH P
WH KRB RIZI 1L 24 P MR 2 8 1 20 L e 2R 88 Dh e 3% s A8 5 o8 3.
41 AFPMEXREZHE
FH PR 2 (B AT REAFAE M SR E SR BLAE I 7 Fron B9 P& 4 R E T 2). W B R AE R IR TR
B 2 P WO A 0 S At Ak (0 R 1 ), Y8 0 T e 3 e e M 4, K BB IR SR 43 3R B I AN R A A
R AE b
fiy o

iR

- i

F ) rah e+ %k
[ENERVE S ( yEh{E+% 1

U i

(), (BRI B+ 1k

— | Thikig a4

1) bR
i LT
L e

EGE

Fig.7 The hierarchical relation of concepts in a user story for constructing relationship
K7 RPMERAMSITRERKR

RIS wuy ZEHIRRABIEEERR . PUTRBER R USOE SOR R AR RARE —HiiF @ &1F
FEIR] 58 B — AN ORI ) e 3 8 e S — MR A R TR 1O €0 R 25 (B e PR R X ), D e R AIE J M 2 A
B AT IGOR R R — A AT WO T 55— A S B S I X S e — R Th RE H IR AR S, A
W 2t T IR ) BE MR A3 SR 2R AR WO B R 35 SO AR IR P O A B TR 0 2% 3 2 AR AR UL,

1) EAFERR KRR LT

EAE R R RHROR L S CYERT . T RE % 1R (e I vh 2 4) R D REARFALE Ja PR AR 5K BEIX 3 A 7 T n DA RE A s
uy,uy 53 AR A TP 8 vy ey 73 ) AR IX P A B A €, 01,0, 70 ) AR IX P AN s 2 B ) A8, 1 07 08
7R TP W4 S ) B RE ARG AL S U P 8wy MO SRR RIRSE S.o(u1,u0) 5 T A EARMLLEE . ThREZ AAH
ALLE 55 SE[R] Ty REARFALE Ja 2 L 1) B T 249, v 3 4 5
ViV, |
;| @

RS L5 A A AR 5 40 AT T o B T 4 e A DA T A VR PR SRR B BE P O v B A
T AL E . ay+ ot a=1,8 o (uy,up) & — A 0-1 Z [ (17N 5

2) PATHRAR R R E T 5

AT WO 2R 5K IR 98 5 )y B AR ALE J M A0 i 2 e i ik 1) D e (B AR+ 44 2 5 R R 2 5 b — DM P
iR Cm B SE- AR R AR f1.f 73 BRI T uy,u, MRS, H P fi=(actionverb,object)(ic {0,1}).7 3 M
BB TN AR SR B ofi,cfs 43 R N AR I B R B D8, R FE R IE N ef=(actionverb,object(ic
{0,1)). i3 ZEAE f; 1 of; Z NAU— AN W, v S AT SR IBE iR B PR R Dy BEAE G B 28 81 fn 1 4 3 2.3 Firprekf R A

S, (u,u,) = a,sim(r,, 1) + a,8im(0,,0,) +
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AT R rh el R BOR T RE K S AR, AT ARG, T < R N B P R e
“EEHIE T e ATM B A B EARE T 0T 5RO PRI L ARAE SO AT ) AT B B of =
(BB f=(H B ), EAT T D RERH R M 1.

T REAR OG5 8l 1) Je B AR 5% R fr.a RIBEE fr.o RIBEM u B BRI REHIE S w iz i) )
RE I I T BEAR DG E sim(f,cfo) a0 F 24 20k 5

sim(f,cfy) = szm(cfz.a,fl.a);—szm(cfz..o,f].o) @)
PAT AT FRRIK IR Sy, 55 T L[] Ty BE RS AL J 1k LE A1) 55 Ty B8 AR OC BE B I B 45,7 524 30 an F
1) = B2y max(sim ). sim(fs ) )
o |

Horb B +By=1,8 ey, u) 7 — A 0-1 Z ] ) /N EL

3) I R R KRBT

I SURRRERIRFEM 4 A B OGRS & . M. ThRRtR bRt UL R BB @ E . &iE).
L #1873 30 375 TR AN WU RO ey 4 00 2 7R S iR ) e B T B s R AR AR I 2 I 20(2).

I SUR RKBEIRTE Soiuy,un) 2 T B3R 4 30 MES 1 nBCE, A R
il |
o,

S (uy,uy) = yysim(t), 1)) + y,8im(1, 1) + 73 + yysim(m,,m, ) 4

e ntat st ya=1,S(unun) R — A 0-1 Z [ i /4
42 BPHEDRREE

IR AR P 2 AR S SCTUARBUOR — 805 O T8 H A A P g 208 7 B A | 18 R 2
MR Mk 55 D BE SR R R IR DA S 3 5 CIRAS AT BDIX 3 AN 7 1 20 A 7 AN — BUR IR AN P i 37 5t
1 3R 1 IR A AL AT A7 AE 1 4 1) AL, R 5 G L 4~ DL 6.

SFPAH P SE u=(UL VLG u=(U,, Vs, Gy), o, U BRI FH R,V BRI IEE LG BRI
AR B v ke A 7 o il A X 3 AN IR ol R R FE A

1) A ERE ) FL s AR I B, A S 1 A P T 3 0 g 3 4 3R UG A 2 0 3 TR 75 A 30 9 0 3 2 L 28
4.1 7.

2) WURPIAS I HCH B D RERFAE & PE AR AR [R) vy =07, WU A P e s F) T i R ks 1 4 DL T

3) DCRECIRASAR T B9 s @ d i & S I F RN R I R A G I IRES S Gy PR BEAT UL, 4 2R
BRI T VLEC BPIRES, A H RS HH O RS AL 2 B ULAS, 285 R R 5 & IR A & = B A R R 4.

TR BRI 2 R,

BiE 2. HP R B R A

NPT R R IR TR R KR fsNode,, fsNode,;

bR AR,

(LKA R

1. U, = getstorydesp( fsNode,),U, = getstorydesp( fsNode,) // NI Th e 3% 5t 3R 7R o 43 A $2 URCE iR

2.V, = getAttribute( fsNode,),V, = getAttribute( fsNode,) // NP > D) 58 3% 5t 3 7= 1 43 ol 32 X Dh B R i 4

3. G, = getScenarioGraph( fsNode,),G, = getScenarioGraph( fsNode,) /| N 8 3% 5 2 or 4 AR HURZS

L
4.if (match(U,,U,) = true)
5. if (match(V,,V,) = true)
6. for each state S, € G, do
7. for each state S, €G, do
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. if (match(S,,S,) = true)
9. if (findMatchofStateChage(S,,S,) = true) /3% 3| UG AL {1 R 4 A5 1

10. print: HILRG

11. else

12. if (matchConflictRule(merge(S,,S,)) = true) /U R UL FC AR [FPRES J5 38
KT g

13. print: HA—B53

14. if (nomatch(S,,T,) = true) //S, 1€ T, 1A K IILHAS, H 5 EAHEFPRES BT IT R

15. for each state S; €7, and S, transition S; and nomatch(S;,T,) do

16. print: BHMREE

43 RENEARERSEN

RGeS R R — AT BERFIE R s s T AL B S HERE OC A Ml Ok R AL IR E R AR ST
REI 5t AR B R OB IRANE

« Step 141\ — 41737 57 1 F P 5, AT P i 4 A, A B — A D B AR

« Step 2:f I P 3 O R 2R T A TH MR Z SRR R AT RO R DAL SR 2R IR R BB o
PR DRI 56 FEZ 1A ML, 485 R R CHR A A0 1 AL P P g = s 4 1) RO 8 78 ) PRk 32 Y P o 0% 28 I i 4 AR
P (SR 30 5 5 A8 v, A S B ).

* Step 30 TAFAEIL XK AR K HCH R 72 1547 76 70 58 U R AT RO A R 48 T R

* Step 4: U 7 AR F P #3 5 AR FE 3 A0 5% A 45 SR P g 2 TR (K A%

* Step 5: 4% HEAR I 503 5 AR £ Th BEARF I 19 0 TR 7 ORI, 2E AR G Dh i 37 5%

RGeS SRR AR — DS HL R R R U AR R A ORI I P R FR R X T R A
&S P g, B B A 0 75 1 T S A R SR IR, S ot e U P 0 S N R 5 R SRR A
P B e 5, DU 5 i P et o5 i e E SR IBR P 3 o0 T8 T4 O P e s BRI B P e, B s A 75 T
R Pt g G5 K A6, 08 J5 TR ARG 28 EAT b SRS 2 5 S 15 RT RE AR N 1) i B B A P e 4 A S o iz
B AWM PRI R RS R R .

5 RGMEEARIENWERGIAR

KNG AL R GRG0 18 RGeS SR E S b AT AT MR BRI SERER R
P SERR 45 R T 51X 3 ANk 2.
51 ZR=HINE

FATLLAE LI R G (03T e P SR SR N =0 JT RSB it . B de it 3 BRI AT — AR/
A3 N s Tk PRI 51 3 28 P R A A AR SO R B 1) 47 5 B P O AR R R 2
HEFEA) B B SRR AS 75 SR SO 0K 3 4 R SRR T 24 AN PR 31 57 Mg o S T AR IR E AR P
HIBEERAENN QAR S m. T8, BRRABERUKBYEZER 6 LR VI RA R P i H
KfE BGit £,

Table 6 Characteristics of a set of user stories for a case study

w6 RO HEREMRER

£t IR E R YR IhRE B AE 75 R R 138 1% 3 A (1) F P i
%P 15 32 T 5(2), B & A5 E.(3),JAP 2 (3), 1T 5(3), 7 i (4)
[ERIA: VA 5 13 K5 (2), 7 M (3)

Pk 51 4 12 K5 (2),3T #.(2)
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52 SIBWHERRR

N T BAIEA SCHR B 2R GE D Re 3 5 AR IR R P i 2 (R G AR K R AL AR Java 38 5 T R R
ARG ARG WA R ARG Resn 5, 046 3 PR S, R G 3 A P I R R (B R R PUT IR
KA UL LR AR, R 5 U 7 IHER B 2% 2 P I BAAT T N I B9 9% 2R, f e, R GUAR U F P B A B SR &
S5 R R AR G RES SR OE Rt UM 7 TR I R GEAG I O S A SR R R AT REAEAE B R IET 8 TR
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Fig.8 Screenshot of user-interface about recommendation and confirmation of user stories’ relationships
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Fig.9 Screenshot of system function-scenario graph and the results of conflict defections

B9 RGTThREMS 5 b A A 4 R S A

B9 PRt RS IRes SRR"RIE T 3 MK R b S E R R (B HILER) K 24 DRI
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R F ORI 5 R T RE 7 22 SRAT AR 2R (H PR ) TR R K 24 AP SO IE BRI 6 NI I X8, 7 )
FLTKS L R I8 R NAG B DL 4 550 55 SC A I P 0 (B RE) AT IR A8 % 2R, 38 2 7 X T K
i dh s PR ARCIER & B BIKA NG R B ERay s, B g BT R DU P E R X 6
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Table 7  Statistic table of precision and recall about user stories’ relationships that are recommended by system

T HCEE R RIS R AER R S A R G R

KRR HSIERR PAT KR R EX KR

HEFE R E 0.8 0.9 0.7 0.8 0.8 0.9
ML RE 22 14 33 14 6 3
A R R EL 21 14 18 9 3 3
P ES 0 7 3 12 0 0
HET #.(%) 95.45 100 54.5 64.28 50 100
A [5] 2 (%) 100 66.67 87.5 42.86 100 100
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case {1 actor, A = B AN &6 43 AR AT 55 S BT 55 & H AR AE 9 Use-case 17 23, 0 7E H AR 5 4E 5 A1 5 £
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rh R AR A DA AS b 45 3 FE A% 7 (business process model), 8 37 FH 7 il ZE 2 1) B IS 4R 46 52 WauteletPOE
T ) B FR B 75 2 8 57 % AN P B3 2 1A B 55 2 Lucassen 25 AP UHR £ B B SRE S 20 T B 5 0 A P i 3
FR P O B 2R AAT D2 5 R OB 3 0 OC 2R 1 8 R RN, 5+ AR 0 00 ) by EDORIE -2 37 R B K R
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