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Data-Driven Requirements Engineering, and Its Application to
Stakeholder Analysis and Evaluation

REIKO FUJIMOTO"  MIKIO AOYAMA ™

Abstract: In this article, the authors propose a concept of D2RE (Data-Driven Requirements Engineering). As the process of
D2RE, the authors propose A* process which can iterate activities of clarifying an analysis goal, creating the assumption, and
analyzing the data toward the goal in D2RE. The author defines the detailed process for stakeholder analysis based on business
data. The authors also propose an architecture of the D2RA (D2RE Analyzer), the supporting environment of D2RE and it’s A*
process. A refined process of the A* process is specified to stakeholder analysis, and associated D2RA prototype is developed.
The authors applied the A* process and D2RA prototype to the meeting minutes of a development project of public information
service system, and identified the stakeholders and their structure. Furthermore, the authors conducted a survey to the managers
involving in the project on the stakeholders. By comparing the results of the D2RE with the survey from the managers, the
authors demonstrate the validity and effectiveness of the proposed method.

Vol.2016-SE-191 No.15

2016/3/14

Keywords: Requirements Engineering, Requirements Elicitation, Stakeholder Analysis, Big Data, Business Analytics

1. TL&HIC

B 2T LR ORBILZ DFRERIZHNS TN D
N, TORKTHDERBEORIMENEHE>TND. L
2L, BUTOZFREFIIAFICE> TNWDZ &0 D, #5
L7ZZROAGEMEIIH L STV Ry, —F, TFE, v
VAREICBIT DL TRER, WbhwHE Yy ST —X
EONTLT, EVRAMMMEZ DD EVRAT — X 45
EOTERMRITE, EESNTHWS[3,9]. LarL, BRI
KRBT Ay /T —H bR AT YT 47 Ae
EOIERIIMEL STV D &IV 72 s].

AFa Tk, EVRATFUT 47 AHS < BRES
% D2RE (Data-Driven Requirements Engineering) O#f:&
BETS. D2RE OFukwR e LT, BAIZWHMICL, *
DHMIZH D> TR ERE L, T —# ZINE Lo 21T
DEVIT VT AT 4 VR T AT e RERET
L. EbIT, D2RE #XfET 20y —n1 & LT
D2RA(D2RE Analyzer) D7 — %7 7 F ¥ Z %9 5. D2RE

TR ILRERYERE L AR V7 b =7 TR
Graduate Program of Software Engineering, Graduate School of Science and
Engineering, Nanzan University
T2 MRS I Y7 by =T LR
Department of Science and Engineering, Nanzan University

©2016 Information Processing Society of Japan

DEELE LT, T—ZIZESL AT — I RAE WD
OO AT OB ADFEMEERL, HOET, D2RADT =
N AT HRB LT, A7uvReTa N2 AT E2EED
AP — AR OFEFET —F ~HHAL, AT —27FKL
ZORE L HELEIT T2, JGOAY — e AR OB
BE~NAT =T RNVEIZONTT v 7r— FREEITD,
D2RE Do3#ifiR & i U, _EIEOR Y, Fok%
Y

D2RE (2L~ T, EVPRATF VT 4 7 RIS HER
TEOFH T T —F L HEFEHRS ZEDRHFHTES.
2. BIRE=R

BRTZOK EFR TR TH D ERESOEEENRIR S
NTWD. BRERIT, BEWE L THEET SRS AT
LOMAEEL R DD, TOREND Y AT ARFEORE %
WHDHZ LIL7s. Lo, BUTOEREHR T, (%
Ea—REEFALIEZAOBERSEBIZESTWDHTED,
BHEA R BERIERO KM E WO RS 5.

3. IEDREE
ABFIETIE, AIROEREZBEZ CUTO 3 A& B



TR SRS
IPSJ SIG Technical Report

LT 5.

() EVXATFHIT v 7 AETEIGH LT BRI 5
EEPHNICT 5.

Q) MIZES T2 ZHLTT 5.

(3) BEFEOZYUMEEZET —F THLNZTS.

4. BEWE

41 EREBERT—IRILESH

D ER TSI T 2 BRIES T, EROPBFR &
DAT =V RN EREE LR DI2ODAT— I RV
T OBEBEENEE > TEY, xR e EERD H[1].
AT =T RNE DG TIE, AT —27 HVE L EROFIER
FROEE SN T 5. LrL, BITORT— 27 K250
TFEELTATFIZHE S TWEH, GEMEIZHL & W
SARV. KL, Y=Yy Xy NU—TH5HOT
T —FIZLD AT — IR E G PRR SN TV S9).
42 ESRRAVTFYSIVRBNEESRRTHY
T 4 7 A(BA)

BI (Business Intelligence) & 1%, BV R A 2BV T, EfES
NIe T — 2 %L, o8, AIBUbT 2R AEf L, EH
VAT LI~ S C & 72[3]. BA (Business Analytics)
LiX, BIOGHRERICESE, FEIEBHITBWVTREEN
LOBWRENZ/T, FRICESWEEBREZT L7
DIZ, T2 MW, HEHRSHT, SR TFEEEHET S
Bl oA TH S,

By 7T =2 OoEMEFHORRE LB, T—F
DTS BV R AN T g —~ o RTS8 & 7%
155, BAHEINARELTWD[3,9].

43 T—E3NHODERIE~ADER

EORAA TV V2 ABNREDT — X S5Hr ¥
OREBREICHEAT 2 FIEPREIN TS BIxIE,
I AT A% )G (Sense-and-Response) € 7 /L CTHE %,
BI (2 & W 7= dnicxt LT, i*& BIM(BI Modeling) % F >
T, WERISEEBEICRIRL, ST AE¥EV AT LD
EFNMEFERBRERENTWA[I]. LaL, AFICHED
WK E L, BHERRE TR L E N WAl RErE D &
5.

FPFETAEHWTC Ay =V a BN L, AT
M OERIFELR DO SHT 24T D IRENRH H[6]. LovL, FRE
B E TITIEE > TR0,

5. 770—F

7 — X BR#E 3R T.%% D2RE (Data-Driven Requirements
Engineering) D#tfl A &, D2RE IZEESL o7 v X &4
£T5.

B 112, D2RE O 7 7' m—F &R 7 . BROMEFRHT
BT DT —ZOFMICIIRO LS i8R H 5 2 L &l
’LETD.

©2016 Information Processing Society of Japan

Vol.2016-SE-191 No.15
2016/3/14

(1) FAXLENTORWERR S FEET P TEMT S
720, ANFICHELED2B2RVWEARDD.

Q) TEALLHELNLIERICEATHERITITEELITE X
TRWVATREMEDN & 5.

(B) T—EDLER LIZEROBERSITITIIAT — 7 Fv
XOBERBZRENPMLETHDLEEZDND.

Fosotiicss | AEESERER |
] =FE8 | QR Cexomz

_—
[ AFkzmkEgsHr |

F— AL BE JETT o0
%_’ R zxes [ P
T—4

X 1 D2RE DT 7 ua—F

Figure 1 Approach of D2RE.

Z D728, D2RE 1L, #ERD ANFIC L 2 HREHITINZ,
FETHEREEA LT — 25275 2 Lick-T, %)
REL Y REREZMETD. Zhicky, EELEER
mEOm ERENEFTE S,

6. D2RE DIREH*

6.1 D2RE D) A*F O+ R

X 2 |2 D2RE ® A*(A Star) 7 BB RAET )V ERT. A*T
¥ A%, Aim (B #), Acquisition (7 — Z IX£E), Analysis (%>
#1), Assessment (FEAMl), Action (727 3 a D 55DT 7T
ST A HERYETEEE LY, TNThOEFERY L
STA*EMERZ LT 5.

(1) Aim (BHYRIE) -

KIG L AT K& FDORFT XREMBIZL - T, D2RE T
RIETREEHNPERDLEZEZONDZ NG, [MEHL
ML ONnE, BRELTRET D.

(2) Acquisition (7 —ZIX5E) :

HIZIR U T, OTIcbEiie s — & L2 OWETEE R
FHL, w7 — X e ik CINET 5.

(3) Analysis (434T)

RELEZHNZRETLOCNE LT X2 25T 5.
ST HET—2 LITRO T, HEOFIELEAEGDE DN
ERHLLEAELH D, HELLBEN, NWELET—X TN
UC, HEAZMAETECTT TV RSB EITS.

(4) Assessment (FFA) :

IONTARERDPERE LI BN ZERINTWDD, 2D
FEROZUECH ML TMT 5. HEROMNCEW®DT
X, BRI IR O NRWEERH LD T, KNI
JE CTAFIC L 2FROMES, AFICLD0RHERED
H 2TV, BROFESZLEEEZ D D,

(5) Action(77ay):



TR SRS
IPSJ SIG Technical Report

AR RN S, I D2 _RET 7 v a v EREL,
TFENTS. 775 4T 4 (DTREL-BBINER ST
WRWIEAER, SLOIHTRENERET AT, LE
RTIVTAET LR, KT AZKRYET.

PR CE 7 LI LG aE, MR E CET 5.

(1) Aim(B M5 5E)

*

(2) Acquisition(T—45 %)

(5) Action(7933v)

(3) Analysis(F—454M)

(4) Assessment($347 5E{ii)

X 2 A*7mtX
Figure 2 A* Process.
62 D2RED A2 ETIL
BT 2 D2RE WXRRETHT —FDAZETVEX 3
WZRT. — OO HMICH LTNET LT — X3 EHD 5.
—J, T —F —FEEICK L THEBO B A R T 2 LB
BOGENRDH L. — OO BMICK L THNRRIE—2TH
D, —OOHHRERICH L THIIE—2THD.
—HEHOT — 2% LT R T DT 2 D T2 D 0t
MERITERD S, WIS, —oOO0HRE R AT BB
BOTF—2anhiT 256 bE2615.
—ODSHRERICK L TEDOFHMIL— 2> Th D, #HED
IHTHRERDO — OOl A H2 Z &b & 5. FHlifE RS,
HELZENERAL, B WEROESO RS Z M
5.

*
0.* [ @GR «— #E |
1.%
1
| Bmae am*l x
k*L——{?Tﬁﬁ f—{ F—5547 |

[F—smg —| 7% %5———J
X 3D2RE ® A X EF )L
Figure 3 Metamodel of D2RE.
6.3 D2RA (D2RE Analyzer)® S B E FJL
D2RE D A* 7 kR ZHSE, T—H 5 EFETT D
AT L% D2RA (D2RE Analyzer) &L FESZ L 2§75, K41Z
D2RA DBBT — %7 7 F ¥ OREHI & R~7.
TR EITO ZET, MEH LN Lo, BE
HOEMIT D, TLTCEOHMERERT D720, BEN
SMCTFET DT =4 DL, EOLIRT—HE2EDLD
WO T2 ERBWEZZ, HIICH LioT — X ZINEL,
ST 5. L CEOMBOFMAEIT, HENERSN
TWRYY, OISO & LG aiE, 7—#
IWTICRS. Fiizle BIOREEIT, A 7V EETZ
EHLHRETH S.
EVRAFEHNL/OND T —XIIEHETH L. AT

©2016 Information Processing Society of Japan

Vol.2016-SE-191 No.15
2016/3/14

I%, D2RA TfMr 357 — X 2 EET —# LT —Z1Z
SPHELTH .
(1) E#ET—X

EURAENOEESOND T — X HHET — 4
IS, B, TIHOAEREN D% LI D EFEIR
WOA RN, BEROBMRRO T —%, MERED
F=RLEOu TR ETHD.

(2) MgETFT—%

EVRAEH DD/ ON D EET — X% L TAR
MOENDETREEMATET—4ThD. Bl ZIX#EED
BOBELRLR—FRRA— LR EDRA vE—, HEEH
RETHD.

[ F—sig le— mmrE > BosE |

| AE—SUL%) mER
MET—% | mErsoEILR—t

|
| ERT—% | sEnsER -E§$x4&>b‘\
| | | |

y
[E?*Z H—ERER RRTL H—EREH ]
=D I

X 4 D2RA DZMT —F%7 7 F ¥
Figure 4 Reference Architecture of D2RA.

7. T—8BBRT—OFRILESH

AR TEZHEBREARAT —FHT, 7FAMT—HIC
EREYST, SBIL, T—HHNOBNEAT — 7 RVH
DEFE, SITICE S Z2 Y T A et 20 E21T - 7.
AT =T HRNE o E by FI—LE LT, TR LT
3OV T I— L E2HREL, ML A*TrEX% 3[H
MOBLIEREREZ, ZhEN 7005 921087,

EHIT, ZOFML LT A* 7 ot 2 2 EEON LY —
ABFEOBEEITEA L, o L. RFEFaL, S
DHRLERY, I F—2axa %4 FORELRM L) >~
AT LAOFRERICHET 2 5HOSFETHLADNTEAE
EXEALE, #3000 XFOTF—XThHDH. ZhE, L
%, BEHT — X LIS,

7.1 RERBOAHIL
T11A*ICEIKaHToeR

HBEET A D LREFHBEOARE T e ' X E K 3 IR
I IREHE O 27— 2 9o BRI E L, [3E5E],
M), THMEE) O MY PV THNEEZRBRL, oS
7T 7 Tttt 5.




TR SRS
IPSJ SIG Technical Report

REBBEDTRIE

TRk
(FEEHLL)

REMEARIETOER

[ mxox# |
:

Acquisition
(F—=5URsE) 1

7%

Action
(PH2av)

(w=Es EJE%E HEOM

Analysis

Assessment |- (T=551#) (25 57T—8_R—R DR
(4347 #¥F4i) SR [ ]
HERR

K 5 FREFTEIBEOTHALT o E R
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Figure 13 Speech Graph with Speaker.
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Figure 14  Importance Rate and Expectation Rate.
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Table 3 Comparison of Survey Result with Analysis Result.
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Table 4  Weighted per Speaker.
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Figure 15 Comparison of Survey Result with Analysis Result.
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