IPSJ SIG Technical Report

Vol.2020-SE-206 No.10
2020/11/27

Digital Transformation ZIEJ 557 - ERIZFICRLELGSE
& [fh ? BRI FPHAFEAE R REBOK DAL IR DERE

PTG E D BpAfEsc? REFO A2 BlE TH S db)lEz !
TR ORKTHERC AWM AAFME S LAk C”®

BE R OZRT AT, MG RAA CRET 2

FOHEME TR TY, MFICY Y a—va rafiftds

PR 2 GELIYICHER  AE L L, VAT AR~ & A L— RITHEG T DB IS ANB R ST X 72, BESR TR
F REBOK (%, ZRT O A FEOPAN S LIKRL L= T01H L LT, Hax REBHSIFEH S LTn
%. & Z AT, Digital Transformation DRI, #hBIcA 32 ba b x5 TRIEFA) < MIfEglH ) 2 EG
I, TOXH7 THER) x5l LIcERTFOFERIRDO LN TS, ERLFOHIREEEZH LT D
e, BiiF~oe 7 ) o 7 RLBEEOME L EMR L. ARTIE, 00 0RFERE#ER L, Digital
Transformation % FEE7~ 2 72 OHER TR REBOK OHEAL « R0 HIEERET 5.

F—J— K BRI, ER TZAEEAR, REBOK, DX, ZR TZ2HFREROH D NEE

What Next Requirements Engineering Needs to Accelerate Digital

Transformation: Consideration of Evolutionary Expansion of

Requirements Engineering Body of Knowledge

Mari Inoki!
Takayuki Kitagawa®
Kazuki Arimoto®

1. [XFCHIC

DX DHBEEIZBNT, 4 /"= a D747 T Al
HNS Y7 8D =7 VAT LOHERMUIZE 5 HIF KRR & 0
HFRTZOBENIEETH D, ERTENHFT I —
DO—o2L LTHEOTENH D, BRTHIZIE, G5
B RAAL NCHEBET 5 - HOHEME TR TH, HEIC
VU a—va U ERAET A R E SEIC S R L L,
VAT ARIRANLE A LRI T D Z LR b TE
oo A R—=2a v ERITTAT T ORI &L, AR
RCiEia<, MERRTHD. DX OfSEE I, TR9E
DFR) B L, WERBLOER T 2OML - JEES
ECThiHEBEZLND.

PR T2 A % REBOK[11E, R T 0 fnk % ik
ORI USRI L2 TBIEE LT, BHaeddgs
DICFER SN TE 7z, FEHLIE, ¥ BRLFOH LA
ERAEYIONICTT D720, ZORLFHFAAR SR REBOK Ot
b - PR ARG Lz, 20T, T BB L ERT
HOMESL, T— NEB~OPLIES O ML E T L,
HffigE~oe 7V 7 %@ LT, ¥« ERITHMERIAR
REBOK ~® [HR | 22\ Tl Lz, AfaCix, b
DORFHE R A 27~k L, Digital Transformation (LI, DX &

P LBE K% Kogakuin University

PRI T 7 ) ) = —3 3 X ITOCHU Techno-Solutions Corporation
SN'T T —4 NTT DATA Corporation

YRET VSV Y a— 3 A Toshiba Digital Solutions Corporation

5 A AEE(S % &G NIPPON TELEGRAPH AND TELEPHONE CORPORATION

(© 2020 Information Processing Society of Japan

Norifumi Nomura? Megumi Amano?
Shinobu Saitou®
Hidemi Yamamoto’

Chizuru Soejima’
Yoshikatsu Ohshita® Isao Morita’

W&97) % ST 5 72 0 DB R T4 A % REBOK DAL -
gD F k%< L, REBOK (DX ##) & LTIRET 5.

PIF, ARIERO XS ITHET 5. 2 I2B80T, fERE
DYRT¥F LN REBOK DA —7 %R L, DX OFE
UM TR MER TV A BEE LS 5. 3 1Tk
W, 2 IRTIRM AR E 2T, BRTEA~ORMERE &
LT, ZRTZPHFRMBRO D D _RERIZONTEER, f
RHF~FToTme TV TRERICON TGRS, 4 TIE, #r
V7R 2T LFEA~ORMY AL L TRHREINTND
SE4BS (24 H L, REBOK D 5 ~_& &L o RFRMEIC O
THFL, 5128V T, REBOK (DX W) Z#ETS. 6 T
AKfgaEL 5.

2. PERBDERIE LB ERKM

2.1 HERERIZHE LT REBOK DRa—7

112, BORERICE T 5 EFREYE (ISO/IEC/IEEE 29148
2ndEdition, PATF 29148 LH§9) 2] R$TERDOZA a2 —7
DORRMEAE RS, 29148 TIE, HRERDEROD A —F
OflE LT, AR, M VXA, VATFA, VT RY
2T RRBTHDHIEERLTWA, FRIE, BRRETSRO
VTR =T VAT O E AR THERBEDR &, AR IC
FEWT U CHERECBE A 72 & O RFEIZ DWW COR T IEFEREZ R
SHAN.Y Y 22— 3 A Hitachi Solutions, Ltd.
7'& 1:3@ FUJITSU LIMITED
8J=a—1TYY=—3 32X RicohIT Solutions Co.,Ltd.

Y — v RS
Japan Information Technology Services Industry Association



(

IPST SIG Technical Report

DO SN D, 29148 TiX, Th 6 OMREESR, FEHEHRE
SUROMILEZH SN L, EOBEZERICAEE L TV AN
EIO BRI A 2 L2 BE L, AR =— X, 14,
ik, AT —27 AN Z L OBFRMELBEL, ERORXa—
ThEELZTND.

X 2 1 C Bk TR 5% REBOK [ZELRBIRE Y ot 2 %
~97[1]. REBOK Tl¥, ZREFKIL, ZROPURTH D A
T RNV ERCME S EE AL LT, ERES, Bk
B, BESRAARE, ZSROWGE « 2491w - FElio 7 e+
A THERL S AL, FEROEHRPICE ST, Zhbo T e
T RAEMEICRETS. VAT AL, ZZCEELE
FRIZESNTHEEESND.

29148, REBOK 23/r 3 L 9HIZ, Y7 o =7 15, ZR
LHTHE, ST Lo ErE RS ORI EZHE T2 & %
HE LCE b Tldewn. LirL, =vro=7102r7
NEHIFET—2OIT— LT, BBOTELEHY, 5
EBCRAL NTHET D - MOEMFE TR TYH, BE
W2V a—a a5 Bk A GRS - (R L
L, VAT LB~ AL—XTHERTH LRk BN
TE7= Bk Y7 My o7 T, BERTZOHOEfED
FETIE, DX 2FEETH-00EE LWVERES~DF
EIRHECTHL LB ZOND.

External Environment (4+5%)

/ Organization Environment \

Business Operation

EYRZR B
e
i’ FILE

System

ISystem Element

%

SyER: Y RTLER  1s0/IEC/IEEE 201481 D E EH AR
SWEK: V7 kU TEK

1 29148 DAa—

| EROMEL EE |

ERFAR

v
T LYLA

S
ER{LHRE

ER DIREE

77777777777777777777777777777777 | ERit
; IV H—T 54 X5 :
704y bR

Edli

(& BX - FUEL—LY) HOXE ()

J

REBOKIZ 265 X F& AL

[X] 2 REBOK |Z L2 E R T vt 2

(© 2020 Information Processing Society of Japan

Vol.2020-SE-206 No.10
2020/11/27

22 4/ "= avEMET S KCC

WA T A 77 ORI ~OMERE L E# L,
IV TA T4 TREREEBMTODORED T L—21T
—2Z7 & L, Krebs Cycle of Creativity (KCC) 232Z ST
WB[3]. ABIORHA I =X LTI, BE TR TRED
WL O Ty = UEREIKICHR Y IAFNT RV F —
12 %. KCC L, £® [KrebsCycle (7 = U FE[AIE) | &
MEXI D AR O S DOFT M T Fu o —& i
Lz, 4/ _X=va 2R BT 570D ORBOMERET
TNTHD.

B3 ZKCCHDETFNEMALLIZHDTHS. KCC I,
SEDA &MEFI D Z & & 5, Science, Engineering, Design,
Art D RAAL UBR#ERSH D Z LT, AlEMEO TR LF— &
o THEEEIND, ELTWD.

KCC I, #ilxiX, B HE (E7TMH) ofEST%
g7, BEFHEN D CRRERFEN D IS T, BB L AT
EIEATT LR L LTOITHMNAITH S, HilZIE, K
RFEHEID TRO EHICBETE D « 7/ N—2 g > DHR
ERED =& IZT, Engineering B D H /1T TITE) L T s
DT, A S N—= g 2P S A FEIEIFIE . Science
BEI TR B 7 FEZHENT 7Y Art DRI IS0 TEDL 578
JRNCHEE L, TOFREDL 5 R{TEIBIES ifED & 1%
NS FLC, TDLIRPTa2—ICRHETE5 Y
2= g P FREL, FDV Y 2— g 3 EH T B0
Cre =) e EHET S U RO XS, BNES
b LR SE 2/ Lt ThHs LHIFFTE 5.

Perception & Culture Nature Perception &
Culture Nature
Information

52
N
A ) o
3 o e
8 SR Philosophy 77
a S ! L, \
@ ~ H ,
e '
8 '
{ AN :
; N :
Behavior | X <-------------aCoooooooooooo o > X Knowledge
=3 1
L ]
k3] ! N
S ! AN
3 Ecohomy *\,
o i
'
O
5
&
Q s,
L ..
Utility /,)
Production & Production &
Culture Nature

KBRS E BEDMER
3 KCC: Krebs Cycle of Creativity

23 THAUBELERIY

R OB R, TV M ) ol = 2 NEIE0, T )
7 chel, MEATIBoLE S, BLE) %, 26k
LTW5. DX 2EET 270D A 7 X— a3 VORIHIC
i, MEREDLETHS. FlxiX, EHT OO K
S, HLEITEAL, TERMOET Y > 7 HifFm
Z I, BB MANKETHY, TOOIZTFA v



IPSJ SIG Technical Report

BEICLD2EREENE THLEEZBND.

T WA 3B L, Tim Brown 238% L7 BB ETH Y [4],
BRER 72 MR OO D FERTH L. 7 A VIEBET,
HERETCTAT T 2FRBT 5825 LT, a2
THEAESh WD, TS BB LRERRO 7 vt
AU, B4 ITRT 5 DOERN O S, FERORTERE
RTIEINDLDHEROEIT L - TEBEEND[S].

LZAT, THAUVEBBICES a—FhLEF TR
LT, WARYw—=Vx—=—<v7 (LT, CIM &IET)
EHWEEROMETFERS D, DAL~ —V x—=—
(Customer Journey) BEE AN R M H S 4172 DIE, 1999 4
IDEO |Z £ % Amtrak O#E, Acela 7m ¥ =2 R Thoiz
LI TVA4]

SCER[ATIC BV T, f%L%*lJﬂ%ﬁ’éi*ﬁ:@ﬁﬁ (Journey)
ERBDOAT v T TONT HBRT, Hert—v
ADBRIIE STz LiR_RETWD. BIRIZIE, THRE)

DT HFA DD, 2—FOffaE TR T T Lz
LA, R %ﬁ#ém;,Mﬁmwﬁmﬁﬁ
MNARER L K DS DIFEN Do LB 5N TS

stepl : #£&% (Empathize)

@
Step 2 IFn'i;zEE% (Define)
step3 : Bli& (ideate)

Stepd : 70 %47 (Prototype)
Step5 : TR b (Test)

M4 FHFAEEBCLDHET vE A
5L

Heln 513, 7H A VB LERTHAC L LMET 7 & A
TR SO AR Z LT L, Thafia L T A
VEE LRI K D EE M R R TR TV & R
LT 36].

1, BRINTEEEET VO—HarRmT. 725,
ARFEIL, Heln HOBENFICHESE, FEEHLIZL Y BEY
OxGEREZGTIR L2 b D THD. K1ICTRT RIS, 7
WA BB L o TER S5 473 Context Layer 1271~
Eh, HERMOERTS7 0 A& > TER S D R
Y73 Requirements Layer (2, ¥ AT AR THE SN
5 R M System Layer IZEFKI N TV D

TR IN7=FET /L ClX, Context Layer |Z1%, Persona,
Customer Journey, Low-Fidelity Prototype, Medium-Fidelity
Prototype 734 ¥, Requirements Layer (Z(%, High-Fidelity @
Prototype, Usage Model, Service Model 23% 5. Z L5 Dfk
Bns, THA VB LR LF T 0 AR OGE L 0%
FLpy, FHAEBCL D2 —FRLORMREEELE,
BEREHLy « HEAT PO D BR TR XD BHRIE R AR OO
F5ZENEEINTND.

(© 2020 Information Processing Society of Japan

Vol.2020-SE-206 No.10
2020/11/27

K1 TYA B LERTZOHERMZ ZE LTZBERY

Context Layer Requirements Layer
Design Challenge/Project High-Fidelity Prototype,
Scope, Usability-Oriented Test

Constraints/Constraint & Results, System Vision,
Rules, Business Model/Case, [Usage Model, Service Model,
Stakeholder Map/Stakeholder|Process Requirements,
Model, Objectives & Goals, Functional Hierarchy,
Domain Model, Design Space |[Data Model,

Map, Assumptions Deployment Requirements,
Risk List, System Constraints,
Quality Requirements,
Glossary

Define

Secondary Research,
Field Studies

Need
Finding

System Layer
Thematic Clusters, Personas, |Architecture Overview,
Customer Journey, Insights, |Function Model, Data Model,
Opportunity Areas Component Model,

Solution Ideas Behavior Model, Glossary

Synthesis

Idea-
tion

Low-Fidelity Prototypes,
Scope-Oriented Test Results,
Medium-Fidelity Prototypes,
Feature-Oriented Test
Results

Prototype
and Test

24 F—LBELTHAURE
V=TV ETFA BT Y, FREA R
WLTHEETLIZEEZENEL, 41/ X—va Rl T
JEEIR 7R IR 2 D L 5 7 THIRETEER ) 232 2 &2
SRV TRV, Bk KCC DEEZED 7 ot A2
T, PERBIOMERI T T a—F LT R DT T a
—F ORI O ATREMEA~O WG, [7— ) BEOE AR
HFHINTWAIT].
WZknix, 77— MEBEHA T —7T 4 A MZ
HOOWE, Z72b0 #EfcHESE L) LA 4R
e~ A2 Ky MIEEAH D ELTNDH[8]. 212,
Jacobs | &k 57— FEZE TOR#E % 179, Jacobs (Z LUlE,
7 — NEENAIREARBES) & X, BB DTN D, A X FRA,
TATTOY Y—2 BIEHL) 2fF>Z &, ENRRZE
PUCRE D 72 N 6 H BT EAEARMZ 5 L4TE L, (RS
TEV, WA EEM DB/ TE D2 L AR E L
ThiIFonTnbd. £, 7—7 1 A M, HOHRE,
BEUREMR, BRI Z2HRTHEVNI~A U Ry A
TWAHZ bz TS

T— NEEBICLDEZFOT T u—F 2 HERE S
KWo—#HOTuvATHATHZ LT, AENRE S
VIO NTHERAN GBI HICHEEICZRD B2 65,

#2 7T— NEB DR

Mindset

Jacobs

Cognitive strategies

* Metacognition

¢ Use of resource banks

* Prolonged research

* Problem-creation

* Use of constraints and
generators

* Conversation with the work

* Delaying closure

* Reflection and evaluation of
thematic coherence

* Emotional engagement
* Intuition
* Tolerance of ambiguity




IPST SIG Technical Report

25 ;ORI L—LI—Y
DX OEBIZIE, MO Tz BR LIz V=7
U THETERH D THDHELT, 2 H—T T4 XT
—FT 7 Mo THELELZXONDET VI T7L—A
U — 72T DR 7 ST WA, Barba H1E, DX (2R
THERRN R EREZBLC, =X —T T4 XET Y
VITT =AU = ~OBERERR LT (£ 3) [9]. £ 3
DEREN -3 T 2 —T T4 X7 a2 %z DMk,
AT =7 RF OEFERLE X A B RE L e 7 Wi & 4
M rxarnwr%d, F—XEEIZL 5B ERE L,
FEAR D MRS H Ty fu— LT 52 8T, DX D
FEENIHRFTE D, L LTS,

#3 DXE2FEKTLIZ X —TTFTA4X

Tt AT L — AT — 7 ~DIR

Empathy({EEE)
FRERY T 4 —Eif)

Framework Requirements

HEA (FEDMER)

(R1) Process Architecture

VY7 bz T7IaVRTLE
hekRdIe

(R2) Multi-Level Process
Dynamics

Baehz47PLRrn70
CRTHEBRTRIL

(R3) Enterprise and Process
Goals

EHBREESRIRETILE
WRY—EXORETOER
LEEIERZL

(R4) Trade-off Analysis

RTF— I FRLEDEBEE, ¥
ATLDEHS, DEHFBE
TI-LEDFL—FF7%
mEIT L

(R5) Abstract Software Artifact
Design

AROZELICERICEITT S
TLEEZBLTYZ7LYT

BEtemRieTac e
(R6) Design-Use 813 (Design) 7OERL{E
370vRERRTEL
(R7) Plan-Execute fEOZ7OEREEFTFOSO
LRERFTEIL
(R8) Feedback and BEDODIERERKADE
Feedforward Paths ¥rRiTEH L

(R9) Process Cycles

RE7o0EXY4 70 (HAR,
SEE, V) —RYAMI0LE)
ICEWTHET B L

(R10) Social Actors

BAE % & Social Actors % #

AL

DX (Digital Transformation) WRF{RIZ S 7287272 7 K
7 = 7 T.% (Software Engineering for Business and Society:
SE4BS) (2T 7= Ml & MRS 7" = = 2 SE4BS ) [10]
R, NT VAT A= a VIS T DI D RE =
F U=V, TP T et AT L—LA U — 7 DE
BHo—DtEZEx 5.

SE4BS Tl¥, #%# Kant S ADRIEMIRLIEFE L L
TLY BT TWD, 1, If, BICHESNT, €7V, FiE
TIIT 4 ARSSHLTWA. X512 SE4BS DG EIC &
DoyfEE AT 22T, WRIOMWNA X0 A RNICIER T
NREFMENRE ST\ D, SE4BS 12 X DA MEN R
T AL, BRESHIRSEMIL, FHELTL24T, M
MR EAIT S U CHEE AT 5 72 DT EIEED 3 5
O¥i D, Y7 N 2T TEEZORTELELZ LD
EFTHZLICdH D, SEABS KRB DM D 7 1 ALE

(© 2020 Information Processing Society of Japan

Vol.2020-SE-206 No.10
2020/11/27

tl77 4t 74(Planned Hap)

penstance Theory)
TEIEEOER

[sea=F]
Eii

(FTFINTvEry,
TRIZ, KJiE)

Assertiveness

NVC(Nonviolent Communication!

_ﬁfﬁ-?*f4 YETIN

F—IHRNILETI
ESHTET IV
" Y RREF MU R

SRAHY Y —
" Y #A3/7%R470-
TV ERE TV

ESea

10BSHER

[ems]

2-—HRb—Y—wyEr7|[Fx4vEFL] (ZYRTFEY)
RERE ~J[w@—¥zs2x0x>2) NEE
(SQuUBOKH 4 F 54 ~)

SEABSICE D EFHH L 1MFA

B 5 SE4BS: %0 - ff - BIZ X508
WARBEIE T, SOICHBRRLCHEAD~ A > ey b
WZxF LA =T ¢ T TN A T A
LEIETOMOMALEZLND.

3. EEEHNSOERIFEADER LHERE

B — R EEHE V=T Y v ARk L
TN—TIZBWT, REOHNE, MEEHICETY 7
1TV, DX &£ 5729012 REBOK (AR R 5 Hiffi <
E 2S5 &FBEL, #H REBOK 23 9 X & il ~D 2Rk & I
WHI L7, F£72, LI, ¥ REBOK %, REBOK (DX fi)
EIESRZ EIZT 5.

X6 1%, P L7oZERE2 X 2 OFREAR T vt 21kt
LC, ik - JRIED gL, B#T T —~ DX —
U—R&EGEBE LD THD. BT VT TENIOERS
TEREZUTICEET 5.

(RQD) BRBAR T m AL, U —% —7 4 — VAN,
EEIZE ) LIRBR T2 2 & TH B MIC/R p ER A EM L,
Agile B, KAERIOERBESR 7o AR IV RO HND.
(RQ2) BERMEET 0 ADEETIE, 2w 5 RS
BEET DL VS TBED S OFH - RBEREZARLE VD B
RCTOBRBIRESLCHIA ST ~OT 7o —FRNEHEH SN D
RETHD.

(RQ3) ZRMEHOXG, WH>7—%, BWHIGEETOLD
WIS SRR LT D, BERITZLZEBRENHETH
LI EEZF AN ET, BEEICMELRIETE DK%
FHRTDHZENRRDENTND.

(RQ4) HROET V7 FiEL LT, FRCHEMNE K
b U7z ZEREHE I, FEREREELR E A E xR b H Do
SICEERETV VI BLETHD.

(RQ3) EEARET U o 7ICiE, ALICES HmPHRS
REALERE 2 BEARAOI IS L, AR - FREED B Bk
ZRVIALZE LA TH D, AT ST 2EA LY
Va—varyORERERIZL D206, TDOLH7%
V) a—a v OERER - AR - REEDOHIFDOBRFE O
TODOEM b MLETHD.

(RQ6) DX # FEE3 2%, MERE, 74 7 7 AlH, 7
0 S A TR TEAR S THY, i LTRBE
L, FEHaTEAIN, AxDITEOEREICELETER



IPSJ SIG Technical Report

DEXHEENDBUETHD. V7 FyxT LFOREEKRR
B 7o A2 MBEET L LI A2 365500,
M OB HRE LT U =T TA AT AT L—AY
—7 L LCEfiEL, FEHL, EELEDZZ Bk onT
W5,

4. SE4BS & REBOK & DOBRM

30 (RQ6) TRL7=X 212, REBOK (DX ##) Tik, =
VE—=T T A X Ta REHE LT - JEEENRMETH
L. T, PERMOMEE O T 0 AR R ST,
SO L@ AD~ A Ry MIxtLTA J_—
T A T IRITINC B R T A AT T2 L b EEE
7= SE4BS & BR-317 T, REBOK (DX i) ZMatd 5.

SE4BS THO HIF b T\nWb, Rk TV, 7777
4 A&, REBOK (DX ) Oiem Chithan/z%—v—1F
ERHIOBUR O SGE I, BRME, A7 — 27 RV FER,
SDGs, UX, Agile, AlforRE T 5. SE4BS (LY 7 MU =
7 T4k ToBe 2% 7~ L C\ 5. REBOK (DX #i) T
1%, R T O#E T SE4BS D EHEZ R AT Z &
MEETH 2. REBOK (DX i) THFT L7253 H T, SE4BS
TIEHRIZE L SN T2 DX, LLFD(), (b), (c)
WO TE D,

(a) BLIRD REBOK (Z{4> > TV 7R\ 21T, SE4BS

D> B HAVZBEFN O HANE
(b) SE4BS L RifECHI G EE AN 72 5 TUNTC, SE4BS @
Mz~ v B TE D HINEE
() ZhMdb b L, SE4BS OIFEATHAFET HHERIZ /2D
e B
A1, (a)(®)IZB LT, REBOK (DX ff#) ~Hbv#teZ
LEMRIT S, £72, REBOK (DX & LThH, mfFE
DA LA, BIFE L BEERMET D &, tha~o
EHR S RS 5 720 0, Bk Tl iR & B4
REBOK (DX #f) % SE4BS 2GS0 THRET 57200
RHGBEIFR D 2 J7 % K 712787, SE4BS ~D 5tz Bk D B
LD 7=®lc, SHLUTE BT
o MERRAR OB BRE/ AT ~O PR OHE O Bl
T HIX, SE4BS @ &) O#FAIINL{E ST T, REBOK
(DX ##) OF#FE LT REBOKREBOK % JL53Ed 5.

o LR OXIG, T—X, HIENZEELOFIEOHT
THHE L, SE4BS @ [ OFPHIZALE (1T T, REBOK
(DX #) DOHAfFE L REBOK Z#L3ET 5.

e EFULIOEENR, AUML OFEHEZIEE D0
DOFREFFIZEAT BN E B 1%, SE4BS @ 1] Ofi
P IZ A7 & A7 T, REBOK (DX f) OHfiflié LT
REBOK #F#l{k7 5.

5. REBOK (DX #R) ODiEZE

REBOK (DX fm) O42ftlE, #€kd REBOK D= —H|Z

(© 2020 Information Processing Society of Japan

Vol.2020-SE-206 No.10
2020/11/27

DO RLTWIERRICT D 2 ENEETHDH. REBOK OF
RAE LR L T, XI5, Mokt FAEN
BT 2R LIck - T, RODHEMOEE L FRE
Hodb Fbke Thb. 22T, £ OFMAFICTHTIC
RN b2D K91, VUNUEBELBREOE v MT

U= BNk A& D LT D g —2 « T =T % AN T

kT B L EaRRD.

510 RE—2 - SUF—JIC kbR

SE4BS & REBOK, REBOK (DX #fi) OBIfRMEZFET 2
HETNEKE (\RT.X8IZIRT X 91T, FHH 1L SE4BS,
REBOK, REBOK (DX iffi) DBIfR%ZKDOFRICER L 72
e SE4BS, REBOK, REBOK (DX f) 1%, ZhEh, £

WEH (Fik, TN, 77377 4 R) ITE MK S
5.

o FINEEFEIT Viewpoint THFEA X4, Viewpoint (FH5L
@ Leaf Viewpoints O Fl & CTHELZ 4L 5. Leaf
Viewpoint DRZEFI & LT, 41, 1§, BNHDH. 7ok,
iz d, il %1%, Zachman framework [12]% Viewpoint
Toh v, #&E4h (Scope context, Business concepts, System
logic, Technology physics, Tool components) , & [ ifif

( What, How, Where, Who, When, Why ) % Leaf
Viewpoint & L TEH X DT ENAEETH H.

*  REBOK (DX i) & £ffi%E3# 4 REBOK Pattern (Z & V)
SSINSeI AR

e REBOK Pattern (X Y, DX #FEE+57-DIC 0L
7% REBOK & L CoOMik % itk 4 5.

REBOK (DX i) IZ8WT, FIERST T 77 4 A%, N
e e TU—=TUERAWT, XA v, MR, B, R
BT DHm, SR, eI, R WIREER) I
X vidkd 5. £72, HEkD REBOK & OBMRM:ZH 5
T D720l TRUERREAET HEH ) I, 1R OER T
%7 (REBOK F 7213 OAHAN) TIEBE I Thiguvik
WA FLR T 5. SE4BS & OXPGBAR O D721, THE
B R | Il n T, it sz L0, mEE
D EDFMPER (L I N D ERT I LT 5.

#4112, 4 OO — O ERT. Pl, P3IX, FFED
HREFHICER L= "2 —2Th 5. P2, P4IE, B D
WEZBOBHEBE L= —2Th5. UTF, P2%2ED
B TR A RN T 5.

# 4 REBOK (DX f@) 3% —> (f5])
ID | K2—v%& (&4 F0) R
Pl | HiLLWY—EXDER BERROY—ERZRHTZ-HICCIMEERT 3.

BEICMEZRH‘TIEBRERO B30I, THMVBE, CIM,
fERIE 7 —2 & a v 7% BAT 3.

FROE S A ROMBEAEHEICL, FROE TR RORELEE
BIMLERT S, EVRRETALF Y UARICLZIEDRATEY
FRETNESRT .

P4 | RECHEY, BVl | AgileRiStic & VAERMORKEL Y U —R%E VBT Z & T, BiFH
fE%REET 2 B74—FRy I oBREBICERZRHLT 3.

P2 | #iLLWY—ERDAIH

P3 | EERMEER KD
£ % R ERRIRE




Vol.2020-SE-206 No.10

IPST SIG Technical Report 2020/11727
AN
ERESONKRZEL HEELEORERE/FAMTIT~DIE|
Crowd *—7Fv A/ _R— 3> SDGs
E - HRE RTF— I RLREE FOLILH ALY R Al/MLD;ER/
BR D7 WESRES e Al/MLZ D% D
5 %_a®§*§1t vyl g| (5] E,\é =8 O;*E1§
SNS/ %> H > — & ~Ly+ CIM RE by Al RE for Al
HRT — 2 B3R ZREX : Agile/REEIEL] | =smmaica
— NS 2 T — _
it KA d NLPIC & 2 ER AR EE
2 2,5 3 ERak — R -
EREBOTEDSHIL == ERAED B
FTHR—=2 3> ; e ~ - B
T—o ayITHA — — R BR 3 R O REE
FOkgAE S /V/FET U] ‘/7@.%131[:!\‘ ERDIE L & 0¥ AE
7AYARYA =7 DevOps 777 FEINFR ZEHIG %i*%
X6 HRTF7otxOHEIEE
HEEBRE/ AR %
/ (& &{oEAT e \
:::n::n Communication) i > "
ERDIFRD
Zir(L, R S |EAe, AMUE
EBFEDL Hx7zlzzn
RbE% ’ =D
Mgl B mREaL
{13 THLAR [#0] &I
{13 TEEHE
7 SE4BS @‘fn%%ﬁ@éj\iﬁ & REBOK (DX-fﬁ) S SISOl R e s
BT 5 REBOK
saBs BT 3 RNER \
(FE/ETNTF77T 14 R)) %
NEEND l: REBOK (DX#R)
Viewpoint REBOK Pattern
S \
- K4 kv
Leaf Viewpoint Leafﬁ\él;vgomt ;{;;%E
4 PIE,GRET 2EH
, , , HERE
balz=L]
n 1% & ®E
8 SE4BS, REBOK, REBOK (DX i) DBfgzRd A XET IV

(© 2020 Information Processing Society of Japan



IPSJ SIG Technical Report

5.2 NRNE—2DEEapl

FTaA NS P2 ONRNF—UEEDHIFT, LTI %
R

[#4 FA] LS —E 2D

[Rm] BRI Tl ] Lo TH 5257404
—E2EERLLOLLTVD

[REEE) BIRFIZLED LS LT Tl ] Ry Hhid
BURERZTHIER VDDA AN
[ AT 2EE] fEkoERE
L= R — REHR T EOREREER O E
BEEOITE), Hx, BIEEBELZETY V70, 16RO
B 7 v A CITRMAIZE D flEhTunen

L, BB EET

[fERR] MR —F (BIEH) ZBEEXAALEY—7 =
T HRBEL, DAZ—Yx—=—<v7 (LT, CIM
EET) ZHWT, a—FOTEEEROH L, B
OFEBEZITV, ZO LI REEE Tl | 1227 R 5
KOxEMMT 5. iz, Milahiz&k3&ns, —v
AoV D 2= A — A BERTD.

CIM 1%, FSAEMEAT D COBEITHONILE, ~—
TT 4T ENAITEDIL TV H[13][14][15]. ICT
WS FERT AT A0V —EAREOBH TH, MEL
HORETATT Y UM OU —2 v a v TET,
CIM BAFREH SN TV A, E<IZ, CIM K-S < HRIES
TlX, CustomerJourney (AZE D) & IMES—# O Bk —
YERMLT, BRICMELZRMEcE 5 [EEHER 25T
TOBRRERALTVABENTHD.

[ﬁmml@ﬁiL%%@EL%%@Lﬁﬁ&%ﬁﬁeb
T, FIAERAE CERAZEET 5. FBIE LHEEIC
Ug7Vay7%MELT,EW%@AN/T%VfJﬁ
U ERRELT, CIMIZEOOTEITH. 2 —A 7 —2X
EFE, 7u hFATERERT, CIMIZEDET ) V7%
BOKL, YVa—arokEzXD.

Koz, THALEBICBITS R XGOS THE
KEHEOU -7 v a vy TOEE T AERT. K n
v 2%, FHEAUEEO T RICHESE, (1) R0t

&, ) AhE, TerEAELY, 3) YVYa—ard
ERLTH KT BB L TKD I HIZH A7 (1-

1) ~ (32) ZXIDTD. V—r v a vl TEF—LNME
R AREMIE, CIM, =2— A7 —ZXEFN, Tu ¥ A
TThDH. AV—Tva vy T T, IRLOREHOERK
L0 b, BEOUET, MK 3& %255 7 1t A {K5R
ETHILEEMTD.

B 10 12 CIM OFtakfl, K1z 7 e M¥ A4 76, %12
\Za— R — AR OFERE 273, CIM TREEOITE, &

(© 2020 Information Processing Society of Japan

BOREESh TS

Vol.2020-SE-206 No.10
2020/11/27

\\ (3)/')1 /a/
(DB DR | )8, 7°u|~94l:/7‘

A-DF—LELT AT ‘ (/(Si"‘/:; 0?%‘; @B-1)CIMDHE

- Z)A)b/')‘ >FUF (3-22—-27—-2

| evrarscomm ||

|
|
|
M9 FHALEEBELA—AFr—2ET V) U T EMEG LI

(v—v) DRE (YVa—vav) onE
(1-3CIM : HhRZw—
Pr—=—2 v 7R HE® :CIM, 1—R7—REFL, FORAT
PRES o A
e | R \ | [ea[F=2 [ee]
P e

Lo L !me BT
gaziE -8
nnnnn s

zm
|
BELTLEBED - ’
mELcoAs]  [mERe oL e cures % ey
e, mies|| K6 IERE AEERA T |y Vighng& FITAARELTUBT,

nnnnnnnn ;‘XTAT%R 6o oT. BoATHE g(ahbgnu e
#ersoTon L"”"“"“ RISURIE R ﬂ"”“ WT LT

il&&ﬁ
- @ @ @ @
.

WEAEELTHHR || AfHETo
TCNBOTFRLT | | BEMMERI
WA TESD BRTELL

EHEA 72 LVIRAE

EIEAFAE LT LB IREE
X 11 BIEFRBRMS AT 2D N AT

O BIEBEIS AT LA O
; ; UCOL:BEZFER T B ; :
FAE EITRRXIE
AT L

LUCO2AVTFUR (BE)ET B

i
1 <include >,

UC02-1:04vF 9 2 BEHRE
‘ BETD
i include
UC02-2:F AL —MHEERD
RTERERET S

12 a2—2b7—ZHOFLERH

Z, WA EEI LT, X AT 4 T7ENE LR 2 ENS, *
DIFIRFE IR EDT A F 7 % Insight & LTHIH L, ToT A2
MEFFHALCERR 0 N2 A TERAERL, Z£OHTH
WETR L EHRT S, 2 LT, RIRER C A BEICEE
FTEREDEEEZBLTY Y 2a—a VU ERET L. K11



IPSJ SIG Technical Report

R T 7 v N H A TVERTIE, obniz™ (https://obniz.io) %
IEHLTWS. obniz™ &1, *y NU—27 &R TEUH—
RT IV Faxz—F—%EERETE, 77U FHLOD 10T
PR AR GICEBRWREICT 2 MATH S,
ZOMOEEF L LT, BR—ERAEERB RO T
— 7 g v TGSV T ERMBRE & #E R AR,
(R @HFHDHR)]
CEEOITE), B, EIEEBETLIERERICEY, B
i T CHREEFR D D BIAA L TV R ERER D, =—
TR~ HEIND.
- BIRR 72— TR OTE), B, WEEEET S 2
LoD, B 2R T Y — B R REAMT 2 D SR O TE
WIKND.
*CIM DAERS, BB OB AN > TEZ 2B BRSO X,
LT DB DIV Y T H— AL L TEITFIE, XY

TEIEWBZEDHRBRTT AT 7 2RI T 2 2 LmEshD.

c PERMLOBRGEFR D, FEE OB TIE T HImicii
ftans.

53 SHROEDHE
50840450 —2, 52 ORF—2 OB,
REBOK (DX #fi) OMahBfE CIER Sz iEo—6<dH
5. A%, 3. (RQD) ~ (RQ6) DEK %7~ 3" REBOK
(DX ) & LT, —MtEEAGRY— b REEHST
VYT VU TEHRERT N T OIEE 2 iE L CRR
fELTn<,

6. BbHYIC

DX Oft&SEIzIE, fEERicA vy bS5 2 5 TRIE
FER) 0 MEAIN ) BNEHESN, ZoX 57k TER) %
kGl LIc R TFOHERD KD LTV DH . AR TIE,
IR TLHEOHHREREP LT H720, HiiF~0k
TV 7 RBEN R OFRAE - AR R AR L, DX &%
T 2 70D O ER Tk R REBOK Ol - yE5kDF
%%k ~, REBOK (DX f) ##:% L7-. REBOK (DX )
1%, SE4BS IZ L2 EFEOHIHIZESE, #E2kd REBOK
Zo, AN 2032 TR, 26T 52 —Fofins
FEAICE Y AN D T, mERET AR Agile 72000 41
B THEBR CHMER R RO TRER Z R ENRT D (5] OF
FEOFMIHEA LIRS B D THDH. £7-, REBOK (DX
M) ZHERM REBOK, #Y 7 v =7 T%{K% SE4BS &
O, MLEST AWML T S LB, RN
DENTTD ) INTHRE— s =D Titak 4% =
L, FOFRBFIER L. 411X, REBOK (DX ) % fk
T D80 — 2 S HICRFESE, FRTZORKMGZH
KL, HRY—ECREEIEEDLIHODLAT =T ALY
WCEBRL T L.

o

AT D REBOK OIEIRDMFHE, —MALRE NN

(© 2020 Information Processing Society of Japan

Vol.2020-SE-206 No.10
2020/11/27

— b AEEBE V=TV U TEHEER TS N—T T
DOIGFENZ ST EM L=,

BE X8

[1] — M EE A S Y — v 2 E 22 REBOK 1
WG, ZR TR R, TR, 2011

[2] ISO/IEC/IEEE  29148:2018, Systems and software
engineering — Life cycle processes — Requirements
engineering

[3] Neri Oxman, Age of Entanglement, Journal of Design and
Science -, MIT Press, 2016

[4] Tim Brown, Change by Design, Revised and Updated: How
Design Thinking Transforms Organizations and Inspires
Innovation, Harper Business, 2019

[5] HASSO PLATTNER, Institute of Design at Stanford, An
Introduction Design  Thinking Process Guide ,
https://dschool.stanford.edu/resources/getting-started-with-
design-thinking (&M 2020-07-25)

[6] Jennifer Hehn, Daniel Mendez, Falk Uebernickel, Walter
Brenner and Manfred Broy, On Integrating Design Thinking
for Human-Centered Requirements Engineering, IEEE
Software, vol. 37, no. 2, pp. 25-31, 2020

[71 Amy, Whitaker, Art Thinking : How to Carve Out Creative
Space in a World of Schedules, Budgets, and Bosses, Harper
Business, 2016

[8] Jessica Jacobs, Intersections in Design Thinking and Art
Thinking: Towards Interdisciplinary Innovation,
CREATIVITY Vol. 5, Issue 1, 2018

[9] Zia Babar, Eric Yu, Digital Transformation - Implications
for Enterprise Modeling and Analysis, 2019 IEEE 23rd
International Enterprise Distributed Object Computing
Workshop (EDOCW), 2019

[10] B SAE, #ANE=, FIFfR, BwmE, L w0
TUHL, /R, SRR, PR S —, DX IR #T 72
70 7 hw =7 1% (Software Engineering for Business
and Society: SE4BS) (Z[Al1) 7o Huff A & AMESRE) 7" = &
ADEZE, LT, HEREY 7 U 2T L,
2020-SE-204, No.17, pp.1-8, 2020

(1] MNZATBOE NS BALBEHE MRS (R Sl o & —,

N7V AT F— A= a IS T DI DI —
v« 7 27— https://www.ipa.go.jp/files/000082043 .pdf
(%R 2020-08-13)

[12] The Zachman Institute for Framework Advancement,
www.zifa.com.

[13] Jaeyeon Yoo, Younghwan Pan, Expanded Customer Journey
Map: Interaction Mapping Framework Based on Scenario,
HCI (27) 2014, Part II. of Proc. of HCI International 2014,
Springer, pp.550-555, 2014

[14] James Kalbach, (FIFR : k& &3, & 24), v v
B T2 AR T A A= y— o, P
EATN—TFY b, ZOMEAT T T LinbfifE %
D, 740V =Y xR0, 2018

[15] Mike West, People Analytics for dummies, For Dummies,
2019

(6] frEp ARG H, L&z, REOSH, Y7 vy =T A 7
N—=Ta TV URY A SIS2009 V—r v ay S
AR —V xS, 2 AT —RAEFT Y T,
obniz T Agile |[ZFEH T 57 XL —ERDAIN 7
YA VEEER T 10T (KBRY — 27 ¥ 3 v T E i,
R — B AFEEWS  JISA &% (JISA Quarterly)
Vo.137, pp.36-42, 2020



