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Requirement Defect Detection Based on Multi-view Card Model
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(School of Computer Science and Engineering, Beihang University, Beijing 100191, China)
Abstract Requirement stems from the understanding and expectations of different stakeholders on the real system. Re-
quirement elicitation is crucial in the whole process of software product development,and it often decides the quality of
software product.even its success or failure. Due to the influence of various complex factors in the elicited requirements,
there are some defects such as incompleteness,inaccuracy and conflict. The ambiguity of requirement expression and the
incompleteness and inconsistency of requirement description are the most common requirement defects. This paper pro-
posed a card model based on multi-view requirements and requirement defect detection rules. In the process of require-
ment acquisition, especially in the early period, the incomplete and inconsistent requirement defects from stakeholders

can be found through requirement defect detection rules. Finally, the validity of this method is verified by the experiment

on three project cases.

Keywords

=
il

Z L5 5 SR BRI IR A WL A AT X B R T B g B B
fift IR BCE A R B AR R B e oK L 38 5T 24> H R B AR L TR
3 AR FE A vl /N B L B IR OR P i AT RE . A H G
A HE LR TE (Y 7 B ETOR L AR TR R R IR 3 A A
HH LE B — A Ay B 2 R ) AL 22 0 A B TR R R R e R
¥4 2 T B AT L VA 5[] T, B 0T R A 5 SR SCRS B 254 PR T B
HARGERMY 5,

RZ W R WA 7= b 2 B BB A 4026 ~50 %0 J2
T2 R By BEHER B A AR 70 7 o SR A B o AR e A
B T R A B AR P SR A 5 B AR TR Y i SR R
— LR N DA O LG 00 R A B R SR BT . AR b LR
PR LR 2 B0 M (R N TR E B AR T AR RE L sl il
2 AL 4R () | [T 28 Rh SE R L | B TR 4 SRR I AN R R A

FH HW1:2017-09-20 KRB HE.2017-12-21

Multi-view card model, Requirement elicitation, Requirement defect detection

7 A i SR R 1] A AR AR I PR AL A < 1D 75 SR A R AR
EEAM T 0 A SR AR N R HILE S
72 A A R S5 S T T A5 AS [ I 5 P A A 22 )
R 2) 50 SR APUR R 4 2o AR T B L A A €0 B N B ) R AT 0
I 52 F AR [R] . B A B R ) SRR T BOR A B B AN P )
WA B B B R P A 5 R HAR B R 3) %
SR A P2 o R 0 32 B P ) 227 AR R BB AE B Ty B
UNGESY DAl U2 R oW TN A TR S o S S R D)
PE T 05 S T SR R A3 Wk 28 38 B R AT R 25 T ke 90 3 £ A
EMEEN S,

TE i SR BB G 5 T AR 22 BF 50 B9 K T H Y A TR R 45
AR TT 3 0 0 75 SR AR B Z MR — SRy ™, R 24055 oK ik
I 00 7 Ak B e T SR AR O ST T R T AR O )
B 28 B A 58 AR 23 58 A, TT A N B B i 4R I — S A 3
LT A — E AT T T AR S B0 R R LA OB L A AT AR

A 302 B RML L IR I3 H (MJ-S-2013-10) %2 8 .

7 AH990—), B WA, T BRI SN B AT K - E-mail: csuruo@ gmail. com; & BR(1974—), B 18 4o, @ Bz, 32 AT T U0 B2 4k

LAl &4 E-mail : wuji@buaa. edu. en GE{E/EH) ; X1
YEIT , 32 ZEF 5% U R R R 5

B (1958—), I Wi+, B8, FEHF T TR AL 5 i (1974 —) , &0, Wi+,



184 B N N = R

2018 4F

A% R B — S 55 SR 1 A 58 FIR — S04 ) i, (HDR T Xk LA
RGBT N GUORS R SR 0 BT 1R O 2 ) R R S B0 SR
B AR AR T B IE BT

ik, A BF 5% B9 B A5 & £ RUCM (Restricted Use Case
Modeling) 7 3K #7751 9 SRl 1 L B2 h — B F R AF B B
WAk BT ¥ REC(Requirement Elicitation Card) , % I 22 H. 1
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v R A 1) A i 0 3 AR A 1) RN R G O Bl ] IS, 4 B B s T
% FR (name) FUECHE T4 38R (description) &5 {5 B, » o A 450 88 4%
E17 5 Domain JeIE ; Senario M 15 237 5 A B £ A5, 4 34 ir A



10 PN

55 T 2 A R R R () 75 SR G A 185

FH PSR 5 09305 3 3 5%, BE AR ¥ SR P R 9 38 L
L, EEA Y RAR R E G R (Flow) AU MK
S5 B s Activity IR B3O8 M BE B, f R G S s P iy
— SR PR AR ) 4 BRI Bl i A OGS S (priori-
ty) /il J5 B &5 1 (precondition, postCondition) F1 % 3 ¥ 72
(Flow) % {5 . s Usecase WAL A A2 B iR D P ARG Z
I 7 22 B3k A L A0 ) 44 Bk O Se 9 B S AR
WA (Flow) {5 B .

User

System
I task
-coreFuction -authority
-budget juency
""""""""""""""""""""""""""" -interactiveModel
Concept
Domain é
AAAAA ~domainFeatures o <<interface>> <<interface>>
Platform Language
-name
-description
DataDict
Usecase Activity Scenario
———————— >
-priority priority

<<interface>>

Flow

-preCondition

+steps()

K1 REC A1
Fig. 1 REC model
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Fig. 2 Classification of requirement defect detection
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M 07 5 3) s SR 34 5 B 11 [ 3R 8 A 56 48 (AR RRIR 3k 5 4) 7 3R
8 PP B T R TR RIS A SR R A S, R ORI BT
Xof 25 5 Bt SR AR L 45 5 HLA IR O vk L 5 2 Al R R ARk Y
WH R B AT R A B YA . An, 7E DB 2K R SR ik
i, B G0N 1% R A R B AT e R R
CBIV SR 5 T i A0 DG o0 B 38 s 8 i 3k vy A1) 7 ok v
AN A N I A BB B R AT b, AR SRR D
2), O E 6 REC BB AR Y 75 5K M5 B 4T 50 5 M K
M. A5E R By R LT IL,

1) ¥t Pt 40 I A 58

TE Y 50 I 2 A0 B AR b — 2 50 9 4 3 (Control-
Flow) % WA H £ (EntryNode) JF ffi , 22 5 #5 T 4 ¥ 1d 72, &
FE 2K M (BranchNode) . & 4t 3¢ H. (SequentialNode) 4 , 1%
Z LR A (ExitNode) 253, /F RUCM IR il ik . A 1
A (EntryNode) i /2 HI 9 L £ # H] & %% 1 (PreCondition) . 1fif
1B /L (ExitNode) Bt J2: J5 B % ' (PostCondition) .

M AR S H AR A A DA SR 18

Context: Flow

inv: ControlNode. alllnstances ( ) — > select (nodel | nodel.
owner = self) — > exist (node2 | node2. ocllstTypeOf ( Entry-
Node))and ControlNode. alllnstances ( ) — > select (node3 |
node3. Owner = self) — > exist (node4 | node4. ocllstTypeOf
(ExitNode))

FN 2 A — S P W AR DL B85 R A, DU O g
OB

Context: Flow

inv: ControlNode. alllnstances ( ) — > select ( nodel |
nodel. owner=self and nodel. incoming<C>null) — >first().
olcIsTypeOf (EntryNode) and ControlNode. alllnstances ( ) — >
select(node2 | node2. owner = self and node2. outgoing <C >
nulD) —>{irstO). olcl-sTypeOf(ExitNode)

RUCM v B TR i i B T LA JE A 554 3 (BasicFlow) 2%
SLASE L3 TR DL 4% B 43 S (AlternativeFlow) Z5 30, 43 32
Ui (AlternativeFlow) N 1% J& M HE A< 55 4 3 (BasicFlow) ) 4%
#5E 4] (ConditionCheckSentence) 5| Hy 14 5 T 2% 1245 46 I & /)
(ConditionCheckSentence) Xf i T REC £ A /1 f 73 32 45 51
(BranchNode) , AT AT — A~ 43 32 45 5 (BranchNode) Y it
th 31 Coutgoing) #f b TSE DI 5%, AH NS Ml o AT ] — > 3 Hh # Cout
going) & ¥ 2% 1Y 45 1l 4% 25 (ControlNode) H T fE & 43 32 45 5
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(BranchNode) » X #: 74 BE £/ 3E 45 — 4> 2% 4 4 T i A (Condi-
tionCheckSentence) # 5| 1} T — 45 43 3 il ( AlternativeFlow) ,

U 3 AR AT o — A 43 3245 R B U 0 R e AR
[E- P

Context: BranchNode

inv:self. outgoing— >size() =2

MM 4 AR — AN R PR SR 0 45 R AT R R A
HEE A

Context: ControlNode

inv: ControlNode. alllnstance () — >>select (nodel | nodel.
outgoing— >>sieze () = 2) — > forAll (node2 | node2. ocllstTy-
peOf(BranchNode) )

2) B U B A 5 A

B 2 RO T S R A g AR . REC 1 A B0 15
F BICHR 1% J8 45 1 (DataSensingNode) & S CRJV i st 2 J8% 2§ 5 1/
O & R AEFR) , By HAth 28 B 1 B4R 45 55 (DataNode) ff H
A4 73 50 %k 0 B AR AL S 0 B 4R 1% f 45 & (DataTransfer-
Node) K% & 3% 45 1% 2h 2% (4 B8 1% 8h 45 41 (DataEffection-
Node) #l B 4 28 th 47 fiff B # A7 TF Ok 09 B A7 fif 45
(DataStorageNode) .

MM 5 BRI N R A A R S R R AR

Context: Flow

inv:self. head. ocllsTypeOf(DataSensingNode)

MM 6 B i h = A B A R IR AR R

Context: Flow

inv:DataNode. alllnstance ( ) — > select (nodel | nodel.
owner=self and nodel. outgoing = null) — >> forAll (node2 |
node2. ocllsTypeOf ( DataEffectionNode or node2. ocllstTy-
peOf(DataStorageNode) ) )

3) R R B Y R SE TN 78 R

X F—A 52 1) s 4E (ActionType) , REC 8 & 26 70 44
AR, IPEAVE SN E Coperation) FIEEAE X 4 (object) . A
I, ZVE 45 21 (ActionNode) H 43 7 (14 JiF 4 3l 4 45 00 ATA 1 AE
B VEFERAE XS RAH 75 W AR AN e s

MW 7 SRS s P i T A S AR Ry R AR S AR R4
X R AT 5

Context: ActionNode

inv:self. actions— >>forAll Caction | action. operation<C >
null and action. object<C_>nulD
4.2 FBRA—H
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g — AT SR AL PR R 34 4y 2 1) 7 LA 9B R OF T 1 4R
PETST 3 4 0P I 2 B L 20 5 SRR A B 40 11 22 A R — B
Lo TR —FE R R RN AN G Cln B I 5
HAMER IR TSR B O — 2 i SR A A S 1R 2 ) 7E A 34
B BT P AR — B0 X — A g (U Bk S 5 3#)
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PRI TR R,

DAMBAA A — 2. REC 9 KA 5 b 5 X 42 (98 I 5
SR I S HL A ARAIE B2 S V) R T 2 T L A X AR AR 4
WA R IAT LA . BT I A0 B AR AN — B =48 A 7] 5 5K
[F] — 5 3K PN AR X [6) — Ah B % G g MRS )

MW 8 TEEHR T W D EHRIURRE I 2 UOE L.

Context: Flow

inv: DataNode. alllnstance() — >>select(node | node. owner=
self and node. ocllsTypeOf ( DataSensingNode)) — > forAll
(nl,n2|nl. data<C>>n2. data)

D IEWF A — 3, REC 3 1k i ¥ & & & (Action-
TemporaryRelationRules) 28 . T — &R 5 3h 1 2 [a] 4 i 5 56 &
(ActionPair) , BfJF 5 £33 firstltem F1 secondItem P&
PR IRFNBIE (ActionType) X A BB . R4 3h
YERF 56 2 AL B A 58 A AR ) 19 sl VR X)L (2 3l 1R TR Y 58
o WP A — 20 B g Sl AR 5P AN — B

B 9 AR AR 0 R PR AL B P S AR X
B B — 350, B AT A Bt 36 2Rt B 1% — B

Context: ActionTemporaryRelationRules

inv: self. temporaryRules — > forAll (r1, r2: ActionPair |
((rl. firstltem<<>>r2. secondltem and rl. secondltem<C>>r2,
firstItem))or ((rl. firstltem=r2. firstltem and rl. secondItem
<>r2. secondItem)))

VBRI — B, 7R R WA T B0 R RO e
SCUA B fdt A 1o 72

MM 10 Bl e Z B A E X

Context: Flow

inv:DataNode. alllnstance ( ) — > select (nodel | nodel.
owner = self and (nodel. ocllsTypeOf (DataTransferNode) or
nodel. ocllsTypeOf ( DataEffectionNode) or nodel. ocllsTy-
peOf ( DataStorageNode))) — > forAll (node2 | DataNode. al-
lInstance() — >>select (node3 | node3. owner = self and node3.
ocllstTypeOf(DataSensingNode) ) — > first (). data = node2.
data)
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Speech to Text Demo #l &% B 13 R A X 1Y 7 206 ¢ & &
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B 4T check-in I check-out, BE #% # M vh 58 . H. (8 45 &8 X A&
LRNRRAS . IR H 4% 8 SVN (98 .0 T g ok 20 B A iy o2 &
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A S 114 F9 0] 638 30 Tk AR
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G ZE 22 8] Y FE RS O UG PR AE G R I A X RS o LA
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B B Z [ R AE TR A B R OGB48 4K o
43 2 I 96 E (9 280 AN B 5 L AT LA 5%k 3 A 7 £
T8 R0 240 > A 0 A SC 7 1k SR A e R AL — o B Y L T AR 1R
AR
5.2 EOBIERRSH

TEURAR S o AR rp L Sl S L B ORI 2 ) B PPN T A
RO R BRI T 51 AR G R IER 1 A,

F 1 ONTHEABREA RS T

Table 1  Statistics of number of defects acquired by manual check

TE 4 B R 3 8 4 - & 5 4
HMERBEEERS 13 5
T XAE T ERN RS 16 3
EA R T 4 10
Bt 33 18

FET 22 WA I RO 1) 5 SR B G DN S e S 1 v 1
SRAF B R e e A TR LA R AL SR Gk, 3 R BIG I 76
AARIE 28 A A1 AN A1 D] gk 2 Bral

#* 2 MAMRIAR T

Table 2 Statistics of results extracted by model

A& i % & 3 R REARA

E e A % e e A
My REEERE 16 13 25 25 25
PERBEETEHN RS 30 6 9 9 9
BB ARG 30 9 7 7 7
it 76 28 41 41 41

SR A SC A 174 R Y0 0 U %o 3k 4 A8 7R AT (ke B A A, A
A Y BRFE I SLIN R 3 FIFR 4 T F), H P OR S8 R BB Bl 34,
AN — BBy 22, KAL) T R AN U R R A
F 3 HT REC BRI A 58 8 5K BB i gt it
Table 3 Statistics of incomplete requirement defects based

on REC model

T 5 B
W 4 Ehbhs tEspE BEWMEH RMBH
A% M A A #
HMHBREECERL 13 15 3 1
P REEENEN RS 16 15 1 2
EA R EE 4 3 0 1
it 33 33 4 4

F 4 KT REC BRI A — 30 R Bl bé 1 48 1
Table 4 Statistics of inconsistent requirement defects based

on REC model

T — b
B H 4 Bt HESRE BRHKE BRKE
A A% A 04
MAIRBEEERA 5 8 3 0
MAXTBEEITEH RS 3 4 1 0
LR EE 10 10 1 1
B3 18 22 5 1

25 3 S U6 BOHE A 96 E 3 T 22 A0 R LR R 4 A O vk
AR A DU 8096 (41/51) 1y T @ 4 A T o & o7 4G Wl 1 1
W » DT GIE B T 1207 2 0 A 0t o 08 R R — Bk G 1R i
AR 55 %, 3 T il 2 R Ry 7 R I h R U G AR Ao 4 B
o B4 R — SBUIT R 6 A T5] #9 450 35 I 38 A A 38 A4 I B 1 7 LA
HEE AR B .
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