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A Requirements Elicitation Method with Multi-dimensional Hearing

and Hierarchical Requirements Integration Process

NORIYUKI KUSHIRO! 1 and YUKIO OHSAWA't

The effective requirements elicitation method has been established by combining the process
of chance discovery and the method of requirements engineering. The proposed method con-
sists of the multi-dimensional hearing and the hierarchical requirements integration process.
We have evaluated its capability through theoretical analysis with a visualization tool and em-
pirical analysis with a prototype of home controller. The followings have been confirmed: the
requirement primitives which consist of these purpose, requirement, methods, premises and
restrictions were elicited by the multi-dimensional hearing; the requirement primitives grew
by the intersections and chains and were formed into a requirement specification through the
hierarchical integration process; the proposed method exceeded the conventional inspection
test in the efficiency of eliciting requirements.
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Table 1 The basic approach.
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Fig.1 The multi-dimensional hearing.

00000000 0000000000000 30
O0ooO0o0ooooOoOooooooooooooo
0000000000oo0oooo0 300oooo
O000000o0o0o0o0o0ooooooooooo
O000000o00oO0oo0ooooooooooo
00000000o0oo0o0oooooooooooo
000000000O000o00oooooooooo
000000o0o00oo0o0ooO0ooo0ooooooo
o0oo0oo0o0o0ooO0ooooooooOo
0 Semi-structured InterviewD 0000000000
O00o0o0ooooo0ooOooooooooo 3000
O000oO0o0ooOooOoooOooooooooooo
O000000oo0oooU0ooooooooooo
0000000 Positive/Negative 00000000
O00000o0oo0oooOooooooooooo
000000o0o0o0o0ooO0ooooooooooo
o010000
ooo0Oooooooooog
Stepl 00O0O0O0O0OOOOOOOOOOOOO
“00”00000000000000000OO0O
O Positive/Negative 1000000
Step2 00N O0O0O0OO0ODOOOOOOOOOO
00oooo0ooU0oOoOooOoooOooooOoo
Stepl 00 OO Positive/Negative D0 00000
Step3 00000000 0OCOOOOOCOOODOO
00000o00o0o0o0oooUoooOoooooOo
OO0D0O000Stepl OO0O0O Positived Negative
ooooooo
oooooooooooooooooooood
000000000 10000o0oooooooo
O000o00o0o0ooooooooooooooo
O000000ooo0ooooooooooooooo
00000000000 0OStepl-Step3 000000
O0o0o0o0oo0ooOooooOooooooooo
000000000000oo0oooooooooo
00000000O000ooO0o0ooooooO ‘oo

ooooooooobooooooooooOoboboooooooon 2911

2AF=TRIABDAY XD 3 e Fy o/ ARRFBEN-AL T2 ERETOER

SRR
LANTIANE
AN A HEERCEOGHIE
l HBEBIR ) t
vt 27 =01 LA ERBEDT AN 5

EEI)ETTHT

Y
BRUFUA RS
02 O0000O0OO0OoOoooo
Fig.2 Hierarchical requirement integration process.

oooooOor’ooon
3.2 00000000000
00000000000D000000000000
00D0000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 0000000000
0D0000000000000000000000
0000000000000 00000000000
000000000000000000000000
0D000000000D00D00000000000
00D0000000000000 200000000
0000000000000000 200
00000000 00000000000000
ooo
Stepl 0O0O00ODO0DODOOOOOOOOOOOO
00000000000 00000000000
00D000000000D00000000000
000O0D00000000D0O00000n
Step2 0000000 DOODOODOOOOOOO
00D00000000000000000000
00000000000D00000000000
0000000000000 000Stepl-Step2
0000000000 000000o
Step3 0OO0D0ODODODOOODOODOODOO
0000000000 000000000000
00D0D0000000000000000000
0000000000 00D0000n
Step4 000000000 O0OO0DOOOOOOOO
0000000000 000000000000
000000000000 0000000000
00000000 Step3-Stepd 0000000
0000000000000000000000
0000000000000 000000000
0000000000000000000000



2912 goooooooo

ooooobooooooooooboooboooooo
oobod

4. JO00o0oOOoooobooboooobooobod
gboooboooboobgo

0000000000000 0000000000
0000000000000 00000000000
0D00000D000D0000000 KeyGraph ¥
0000000000000 00000000000
0000000000000000000000000
0000000000000 00000000000
0000000000000 0000000000
000000000000000000000000

KeyGraph 00000000000 000000O00

000000000000000000000000

0000000000000 00000000000

ooooo

4.1 KeyGraph
KeyGraph 000 000000000000 O0OO
0000000000D00000000000000

000000000000000000000000

oDooooon

e 000DODOOOODODOODOOOOOODOD

0000000000000000000000
0000000000000 ‘00000000
000000000

e J00DODDODOOODDODOODODODOD

0000000000000000000000
0000000000000000000000
“0”000000000 07000040700
0000000000000000000000
0DO00o0oO00oon
4.2 0000DO0O00O0O0DOOO0DOOOOOODOO
oo
“0000000000D0000000000”0

000000000000000000000000

00000000000D0000 300 KeyGraph O

00000000000 40000

(1) 0000000 DOO0ODODO0“000000
00000000D00000000” 0000
0000000000000 4(a)@

(2) 0DO00DO0ODOODOODOOOOOOOOOO
KeyGraph 00 0000000000000 coO
000000000000000000000
000000000000 PositiveD Negative
0000000000000 00000000

Oct. 2006

[B8] GEELEEEFA FREAL IO T D,

Positive: I 7 A FHRIREMNCEFGRRCHY RILOD LICHAEMICHASZFHRT
$3. FEEVSOITREBASU I DS THS.

Negative:” 7 A 53R . I—F LS THO T WERMTRFTIEHEHLL,

[DL—4] #iF EFARBESHCANS.
Positive: U7 A 1HHRIT. BEIRRTCHYRDAD LCHENHFASFECHD.
Negative I 7 A 15383 . R 2 OO HLERIE DI TROD SR TEIESI.

[FE] fd. U 7 A FROBEFREL TRRVE .
Positive:i#FFBELTORREYE. EFF V) »TE ST O R CHEcEs.
Negative: i EFBLLTORRYI. HEDHIYPTIEUT L 21 LDORETERD K
EhEbhTLED.

03 ObOoooooooo
Fig.3 Example of requirements primitive.
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Fig.4 The growth of primitive visualized by KeyGraph.
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Fig.5 The primitive visualized by KeyGraph.
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Fig.6 The growth of scenario by intersection and crossing of primitives.
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Fig.7 Basic setting of the experiment.
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Table 2 The result of the experiment.
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Table 4 The outline of elicited requirements specification.
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Fig.8 The effect of the multi-dimensional hearing for rotating cycle process.
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Fig.9 Growth of requirements specification-2 visualized by KeyGraph.
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