SATFLARISZP U DICEDHIERRIRET T A>T S
~AI/IoTiR EDFEMDE U~

BERXRIKEIATALATHAD - IRZZ A NMARH
2R BRI

AFRIZEWE/ UhRZEN

[Moonwalking BearlC&2DhVi3RL\]
[ SHRERTD83% NI VUSERMEU /=]

O BROEMMHORZEXT. HHN(ICHEDT
EZITEABDIIEHTIIERL
O Eh52®"ER" (Fikim) huE




BT

o BX : RRAFKRFRIFRMARR
o 1Bt : BEZRAFAKFERSOMIATER
o KFBHA—-NICTAIHERNE (1 55R)
o [HBDOhUMUZIEFU]
e [CDDEN] SRFTLERR
o [HBUZE] : 2B IXFT LA
e A, Airbus(CEEL. MBSEZIIHB LT
o 2010/4KDEBERFHERIR. 2017/4K DHEIR
o INCOSEEASZERERIIA > )\—
e ISO JTC1/SC7 WG42 [7—FF0F v ] BREE
- PMIEHAZEP PFM/PGM WG
- WEMRIMPACT PM (FEFHHVATHEEET OIS L)

ElSt i)

RIFDIAFRT—N : FHiEm
o KBS RXFLATHA>
s BEBUSRTLTHA>
o SRAFTLAGETHA>
o A IR—FT4TTHA>
o HRIRAFTLTHA>

etc




SAFLRAIOSZFP U IRE




IARATLRNCERD=2 AT LEH

(1. SRAFLAXIOSZFUSID—E )
L&D [ AT LAEZE]
AKzRBTHRERD
Systemic ({flEY) & Systematic (GRIFFEHY)
\ Goal Oriented (B&J$gMm) )

2. AREARIN—TEIC KD IHFIBHE
HEDI AT AR
EEREFZRIL—TE (Causal Loop)
W=+ LI\LYZRA> b

@ Seiko Shirasaka 7

IATLHICEZADEL?

MR EE
— TSRO ?
BB =gz cnimon?

&[]

A<,
2D,
KER DR BRI

SUVHRET

PRZEESRD
21K
{FiF B

| yﬁﬁlﬁi”i Il | ¢ ll n‘iﬁdb |
2R V—FFIF v ETEFU>T

EHEMEBREBEROEND ZRHE U T,
ZHRA - BE--alRIETD2BE ‘




ZREN S DIEEE & RIRAE

ZEm m— BULECESEHIEL
= ‘52 ) | FROBICERS LD AT
EliSHAEVAES
BEEEmEN
B5E |
(BB (CHEX D & (&
R Why /
What
/;Eﬁaﬁm&ﬁﬁ&
row ystem of Intere
— Con ext.
B P T B

F

et 2

FIUBR EH

T

@ Seiko Shirasaka 10




SATLADERE
[ AT LEE. BERESNEBNZMUZEITSIZ8
D. HEICEFAITDIER (element) ZiEAHEHE
CTBEDTHD, CNICF/\—rDxT)7,. VIRIT
7. J7—ALDT7. A 1Bk BT, 5B, U—
EABIOMDOZIRERZSZT | (INCOSE*
Systems Engineering Handbook)

*INCOSE : International Council on Systems Engineering
http://www.incose.org

BIDIC. BHOEZRNDD.
ETNESMEEICEARLTLD

@ Seiko Shirasaka 11

S IN

Image from <http://www.tamoshop.com>




VATLDEZA
(BRI B 48 1& : Building Block)

AT
[ T
v v
2570 \| y27A T
AT }
——
B v
VATA || YRTA
INCOSE. 2015. “INCOSE Systems Engineering

Handbook: A Guide for System Life Cycle
Prgcesses and Activities Ver. 4.0.” John Wilgy
ons

SATLAATI>ZZ YIS TDTE

o [ZRFTLDERZRINSEDICENTEDE
BOFBMDECEIMND 7 TO-—FBLUF
Ex | (INCOSE SE Handbook,2000)

13 BheEATRE
ESES?
FARBHES
TWadZ &=
SRR
s
AR ?
=)
EFE?
AT
P EY,

ZEeMHE?




SATFLARXI =Y ITDE

[ AT LDERZRINSEBDCENTEDE
BOBMDECEEND7TO—FELUF
F% 1 (INCOSE SE Handbook,2000)

HiZXIR I DCHIC. EHDEHOEMFRE
RRDJCHOT7TO—F EFE
CDIEHIC, MWRZMEHAICES R

TNZZRGECINDTeHDEZ HZRLTULS
(BRI “SE=IT/SWE" EB > TRRL\DIET7 AU BTET)

@ Seiko Shirasaka 15

RBEEY (CHEX D & (&
WiEEt  =E  ZER SRTLRSE SHOE
CESLEIN

BT ?

0=

BE:
ttttt

AZFF
& ?

IE@mE
fanx

H B R ERET D - O D EREX
https://www.nmri.go.jp/eng/khirata/mechdesign/ch04/ch04.html
LD (FA4T705L) =
yl‘)bl:l 3_57_ &)(: DZTA
EFILAMELERD

@ Seiko Shirasaka 16




> A7 LD E

H—TER<, RO ER EAIEDE
BT (el HEENS
A &Aaz ED LD (CHEAHENDTE DO
BELLD !
Al/IoTSERR=20 / O>— EOEE R CWA

Al faz EDOX D (THAGHEDN ?

SRS LT —FFOFv

SRATLEUTOMEZEHETEHICE. AT LT —
FFIOFvETHA 2 TINENDD

EVERY SYSTEM HAS
AN ARCHITECTURE.




7—FTI0FrDESE

2% BT BEITBELAHED

(Jack Ring "Discovering the Architecture 0'1;' Product X", INCOEymposium, 2001)

> AT LOEHEREENLDORERIEDMFIEEER
(Crawley, Edward, Olivier de Weck, Steven Eppinger, Christopher Magee, Joel
Moses, Warren Seering, Joel Schindall, David Wallace, and Daniel Whitney. 2004.
"The Influence of Architecture in Engineering Systems." Engineering Systems
Monograph 2006.)

CERDFATCELTERT AL, EERERD
eSSl %L’_C% 5k
(ISO/IEC/IEEE 24765 Systems and software engineering - Vocabulary, 2010)
DATLENFEDEFRR UV RATLEHERT HERE
LORMAEEMOUR o ORR
é 5 %%%%@%ﬁ%k%k#ﬁDMﬁﬁnﬂ AT LT YA IR TANTE

@ Seiko Shirasaka 19

7 —=FTUF v DERK

_— 0
D«v%}m
ug ‘0

o AT LAENFEDREZRRUOS AT L%

1Bk DERETDIENRERFEDRER @

%)

@ Seiko Shirasaka 20




D&V, EngineeringlcX LT, 7—F T/ Fr2{E21TRIEIVEH
EHE< B AVEREENTEEXREEITHEMATIVS,

(IVialer, IViark W. and Eberhardt Kechtin. c200Y. Ihe Art of
Systems Architecting. 3rd ed. ed. Boca Raton: CRC Press, c2009.)

)’

—

Fj__g / an-l_@

—F T IOF v EEDETITR

« MEEZTER(CEINDH T, EXOREIDOREFZRME (1
> J1T—R) =AML T BT & (BiIEF 2010)

« BEODBRRUCHNTC, BRERELZTNSDER
Mz AL 9L EBIC, BRSEORRER
AL 22 & (AR

@ Seiko Shirasaka 22




. A
F—%TYFrof) LI BEEREER
O TAEHIRRESR EE A 75\3)

BRERDBFRME HEMZ5

N[ AR R—LERIE .
FHEMZ D, EE
TR_)I/E}T%‘jf 71_2_)[/75{%%/5\;0
HENZ
I HEMAS R— LA
T HEMRZ 3
ABAEEEENT
HEMZ S,
s— EEAR—ILERIE s~
™= THEMZ S, m—Ib

AR

EDIOTREREMNSIBRSN T
WTHEBEEDHRR) . ED KD
[CEHIhTWAH) (PED
BE)FEZATHTTELY,

[/X9 9 M yF 105

NS
RET5

u ﬁm:
http://blog.goo.ne.jp/haru_hinata/e/
€55459¢9¢1b9c306baa04289028d76
76




HEIDH =R SEEHT B

HEEDR &

WO &
lIoT/AI&EZ=FRUETY> 7 JO—F
[- EEE??@@HE%”E&%@“%”E&JOD*}E%]

. FLUMIiEZERIE T B T=6bDiEH

@, Seiko Shirasaka 26




IoT/AIEZBIFOIMEZ"tRET D" zICEH

- HEECYIIEEZDEEL . YIIEZIoT/AIFDOFE(C
HENAD

Bl EEORREANFTIULTLND
HEDOIRNZF T U9 DIMEN T TICHFE

e AEEFT YV IID

1

/LN

IoT/AlIFZEAFDIMEZR"tET D" T2 (/A

- HEELYIIEEZDEEL. YIIEZIoT/AIFDOFE(C
HENAD

Bl) HEORRZANFTILTND
HEDOIRNZF T U9 DIMEN T TICHFHE

e - HEZF TV I9D

1

| Wt - TnT+7>+H AT |
WEE) —F T I F v (FEZXTRNT,
YR —FF DF v DHcZEET D




IoT/AIEZERALIET > 7 J0O—F

. BEEODAEH
[- 27 U U Vi

Z"tNET D " TTHDEH

mt | oo

% BT B 1= shDIE F ]

known unknown
known known
known knowns unknowns
MoTWBZExE LISy AN AVt s
M-oTWL?d M>o>TLD

unknown unknown
unknown

knowns unknowns
M>oTWBTZE%E MerNCExE
LISy A 57200

United States Secretary of Defense Donald Rumsfeld (2012)




known unknown

S35 25DMA/IoTL
EiR. A FkEs,
known known
known knowns unknowns
HMo>TWBCExE MsirnCExE
M>TWLB sl-oTWLB
unknown unknown unknown
knowns unknowns

SHDEDZAl/IoTIEL. ENZFERLEZ (DFD

P—=FFTIOFvDO—EEULTED)
NITIMIEZ IR T DS RT LZERD

\hATZY TRV )1 -2 328l

]

FHCSOME  pphenziges

(e ZER
BERUICFE CEIRCE VU1 —23 2%
M) 1 —>3>2Z5H]
fEZEME
& D X BFIRFEIDZERH
FIFH UTeUWEIRFRER

SRR TR ZEf]

shirasaka@sdm.keio.ac.jp

LL

32




known unknown

5N ExEFERLTUND
Fmeeiit— TR NS SO
REZTEELS>TNBH,
(A TST=2) AN SN S YA AN

known knowm=ndEf « .
known knowns unknowns

H>oTCTWBCE%E LISy AN A et o

s> TLD s> TWLD

unknown unknown
”%I]bfdb\c_ ExERE LU CWDCE"ZAI/IoTiE KD T,

“HD> CWBCE"CEMI DI ENZERALEE (DFD
—FFIOFvrvDO—EELTED)
HICIMMEZIRE T B RTLAZERD

T
—

MEATPYVITRNY TSR
V)a—=>3> 8%
FCSOME  prhenzigeE

(e ZE ]

BRUIEVYY 1 —23> VU1 —>3> 75/

fRZEM

& DR BEIRFERDZER]

@%ﬁfﬁﬁa

SRR TR ZEf]




BN & 'AL/IoTIEK D T, "Bl T3
NI R ENZFERLUE (DED 7 —F570
FvrD—EEUTED)

I iMEEIRH T DS RATLARERD

known knowri
known knowns unknowns
H-oTWBTExHE MR EE
H>TLB f>oTWLB

unknown unknown
unknown

knowns unknowns
MoTWBCExE LISy AN AVt s
57200 57200

T
—

MEATPYVITRNY TSR
V)a—=>3> 8%
FCSOME  prhenzigeE

(e ZE ]

BRUEYU1—S3> YIa=E e
2R

& DR BEIRFEDZERH]

@%ﬁfﬁﬁa

SRR TR ZEf]




known unknown

known knowri
known knowns unknowns
MoTWBTExE MsrnCExE
HMoTLBD HloTWLBD

unknown unknown

unknown knowns unknowns
HMoTWBZExE LISy AN At
NS 3R00N F57300

=

ETCMBRE— T DIMDOMNSIRUEL
Viai—>3 28l
R (I, Cor )
PRz

WRufeV 1 —=3> VU1 —2 3> 750

fRZEM
& DX SR FEIDZER

111
Xig

SRR TR ZEf]




|'°/27_'AX7"‘U"‘4 ~] BE

ZHERIPALTEED.
ZEBEEURDS [EKDEER
CREITSZET, BENICTY 1>

B, BL\DLKDTIFRRL,
éﬂj_c /I’/ _T’I’j(L%Zé

I@dl 39

ZRRIEFEA INR—2 3 > DlfEZEH D

<:::j;;§‘>a>@
IRIA N

tNED
NARZAZ S

Fleming,Lee. "Perfecting Cross-Pollination." Harvard Business Review vol.82, no. 9 (2004): 22-24.
SREMDEN U, EAKDH LS -
)EEE%EE%J@@WEEQMFZH 2 t '/f T2 40




[SAFLXTHA>] BE

TEXD,
EEBEEUVEDNS_[TYAS2F 2T ] [CLDELER
CREITD LT, EfiamEHitd

shirasaka@sdm.keio.ac.jp 41

THABELE?

“Design Thinking is a mindset.”

It's Human-Centered.
It’s Collaborative.

It's Optimistic.

If j?}.MoqeitEE It's Experimental.
mpatnize - ><iex
Define - FﬂﬁEEEFHZE%% 5|FAJT : Design Thinking for Educators Toolkit, IDEO, 201 |

Ideate : ElhE
Prototype : 7O K%Y A~
Test : TA B

HEEBEERTS TA— RKEOZEEZSIC
EDRNWECAZEBINIDHO7TO0—-F




[SRAFLXTHA>] BE

T&EED, [SRAFTLAXTISFUD]

ZEEEURHS [EKDEER
[CRBEITSET, ABlENICTY1>

shirasaka@sdm.keio.ac.jp 43

SATLBRELE?

ZiRlE=ENT

— ZIRIREFIEZ e I DIEHDHEH

Goal Oriented (B#3gM)

- BEDRENZTHY1> (BEBED—F50
FrHA>2) UT. HoTAIR—=F1TI(C
EZRD

- THAEEZEEBEEZEORNDO—ER

Systemic ({i#fEY) & Systematic (R#REY)

— BEOREBA CILK EBRD

— BN EIE(CTRSTR0)

— ft#H E LU TMEZERE (AL IoT. EwvI5F—4
7 & A il 2 E A U CfBI(C DI B) )




IoT/AIEZERALIET > 7 J0O—F

« BIFOIMEZ"tNET D "T2bDiEH
« FTUWMMMEZENS T DTzshDiEH

known unknown
known known
known knowns unknowns
HMoTWBTEE M EsE
> TLD HMoTWB
unknown unknown unknown
knowns unknowns
HMoTWBTE%E M5 EE
S0 57300

United States Secretary of Defense Donald Rumsfeld (2012)

Yats'd)

« SAFTALAXI>ZT7USTEE. BB
w=RIET BN, 7 IO—F S FE
j2 it

e IoT/AIZZ;FRAUTCTS AT LAELUTOME
ZHEHFLITTEHICIE. AT LT —FF
IF v ETHA T BINENSDD

. I0T/AIESER UIETH A > DI,
B MEOSRE . FiiEDRIEN B S
- BEBEOT—FFTIOFvDTHAHNER

Qu




