


2
- - e
c hi
8941316
150

)

)

) Hs u

) AnRChi ng

Tsa3t ephen D.
()

() smartiodudtry compéegehygescience



smart car@PU EEPROM 3K

industry convergence

s ed rf g dioni z

compl exity science


user
高亮


2002

6



1-1

1-3

2-1

2-2

2-3

1-1-1
1-1-2

1-2-1
1-2-2

2-1-1
2-1-2
2-1-3
2-1-4
2-1-5
2-1-6
2-1-7

2-2-1
2-2-2

2-3-1
2-3-2
2-3-4

2-4-1
2-4-2
2-4-3
2-4-4

butterfly effect  --------- =-=-mrmrm e 2-4
self-organization  -------mm-mmmmm e 2-5
EBMENQENCE === == m e oo e 2-7
DIfurCation  ---------m-m-m e 2-8
Sirange attractor  --==-========emmmeme oo eeeee 2-9
fracture  —---mmm oo 2-10
dissipative Structure  ---=-=-=-=-==mmmmmm oo 2-10
punctuated equilibrium — -----=--mmm oo 2-12

—Killer App --------=--=mmmmm oo 2-13
bUSINESS ECOSYStEM  ---------m oo 2-17



3-3
3-4

3-5
3-6

3-1-1
3-1-2
3-1-3
3-1-4

3-2-1
3-2-2

3-4-1
3-4-2
3-4-3

3-6-1
3-6-2

4-1-1
4-1-2

4-2-1
4-2-2
4-2-3

4-3-1
4-3-2
4-3-3

Smart Card = s e 31




4-4-1
4-4-2
4-4-3

4-5-1
4-5-2
4-5-3

4-6-1
4-6-2
4-6-3

4-7-1
4-7-2
4-7-3

4-8-1
4-8-2
4-8-3

4-9-1
4-9-2
4-9-3

5-1-1
5-1-2
5-1-3

5-2-1
5-2-2



5-3-1
5-3-2
5-3-3
5-3-4
5-3-5

5-4-1
5-4-2
5-4-3
5-4-4
5-4-5

5-5-1
5-5-2
5-5-3

6-1-1
6-1-2




S 1-6

1 1-8
2-1 1994 -m-mememmemememem e e e 2-1
2-2 Lorenz 1994  --m--mememmemmmemeeemeeeee 2-2
2-3 O Connar 1997 -----m-m-emememmemeeeee oo e 2-4
2-4 Gleick 1987 ---m-m-memmememmemeeem e e e 2-5
2-5 Downes& Mui 1998  -------m-m-mmmmmmmme oo 2-15
2-6 Downes& Mui 1998  -------m-mmmmmmmmmme oo 2-16
7 A 2-22
28 e 2-22
2-9 == e e e e e 2-24
2-10 Moore 1994 ---------m-m-meemee- 2-26
2-11 1995 Intel documents 1994  ------------ 2-31
3-1 Rankl & Effing 1999  -----mmmmemmm oo - 3-2
3-2 Rankl & Effing 1999  -------m-memmmmmm oo 3-3
3-3 Rankl & Effing 1999 --------mmmmmmmm oo 3-4
34 e 3-4
35 e 3-5
3-6 Rankl & Effing 1999  -------mmmmemmmmmm oo - 3-5
3-7 Rankl & Effing 1999  --------mmmemmmmm oo 3-6
3-8 Zoreda & Oton 1994  -------m-mmmmmmemmm oo 3-8
3-9 1999  ----ememmeeeee- 3-9
3-10
1999  —--m-memememmemememeee oo e 3-10
3-11 ThreePass 1999 ------memeemee- 3-11
3-12 1999 ------e-emee-- 3-12
3-13 Bar & Allen 1997 e 3-14
3-14 Bar & Allen 1997  —-mememeeeee- 3-15
315 e 3-19
3-1 Dinning 1999  -----------mmemememeoo - 3-21
3-2 PSI 1995 --- 3-22
3-16
Barr & Allen 1997 e 3-23
3-17
Barr & Allen 1997 ----o-eommmm e 3-24



33 CHESS e 3-27

3-4 CHEss e 3-29
4-1 Keenan 1997 ------------o--mee- 4-1
4-2 PSI 1995 --------mommeeee- 4-3
4-1 Keenan & Hubbard 1997 -------------------- 4-5
43 e 4-7
44 e 4-9
4-5 - 4-12
4-2 McCorkell 1997  -----mmmmemmmm oo 4-13
4-3 McCorkell 1997  ------m-mmmmmmm e 4-14
46 e 4-14
T 4-17
48 e 4-20
49 e 4-22
410 e 4-25
5-1 1999  -------meomemememeeeeeo 5-2
5-2 1999  --------meoeee- 5-2
5-3 1999  -------memmeeeee- 5-4
51 e 5-5
52 e 5-8
5-3 e 5-9
54 e 5-10
55 e 5-13
5-6 m-mmemmmeemeoe oo - 5-16
57 e 5-17
5-8 e e 5-19
5-9 e e e 5-21
510 e 5-25
5-11 combi-card GEMPLUS 2002 ---------m--m-mmmmmmmmmmmmemeeooee 5-29
5-12 € e 5-31
5-13 2002 ---- e --- 5-32
5-14 e 2002  ------m--mmmeeeee- 5-33
5-15 Beinhocker 1999  ---------mmmeomom oo 5-38
5-16 e e 5-39
5-4 e e 5-40
5-17 e

Beinhocker 1999  cemememeeeee 5-41
6-1 e 6-2

VI



1-1

1-11

Moore sLaw

1996 The
Telecommunications Act
convergence integrated broadband
system
smart card Roland Moreno 1974

1980

CPU Centra Process Unit
EEPROM Electrically Erasable Programmable Read Only Memory

1-1



1-1-2

1988

2001

5

32K

1-2



Senge 1990

Morgan 1997
self-organizing
2001
complexity science 1984 Gell-Mann
Santa Fe
complexity Pagels, 1989
1999
2001 7 § 2001 9 37

13


user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮


Dent 2000

1-4


user
高亮

user
高亮

user
高亮

user
高亮


1-2

1-2-1

Gummesson 2000
14

15


user
高亮

user
高亮

user
高亮

user
高亮


Stacey 1996

1-6



user
高亮

user
高亮

user
高亮


1-2-2

1-1

1-7



user
高亮


1-3

1-1

1-8




2-1 chaos

Henir Poincar 1908

Koch 2000 2001

1963 Lorenz 1963
Lorenz

1994

2-1 1994

2-1


user
高亮

user
高亮


deterministic
unpredictability 1994
1
2
Lorenz
Lorenz
dX/dt s Y X

dY/at Y iX XZ
dz/dt bz XY

2-2 Lorenz 1994


user
高亮

user
高亮


1994

Fractals 1994

Cartwright, 1991
Radzicki 1990 Butler 1990
Levy 1994

attractor

2-3


user
高亮

user
高亮

user
高亮

user
高亮

user
高亮


O’ Connor & McDermott 1997

2-1-1

Lorenz

Lorenz

2-3

O
2-3 O Connor 1997
butterfly effect
Lorenz 1963 1961
2-4
Lorenz

2-4


user
高亮


2-4 Gleick 1987

Morel &
Ramanujam 1999

Tsoukas, 1998

2-1-2 sdlf-or ganization

Zohar

chaos

2001 i-mode p 8587

2-5


user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮


2000

Beinhocker 1997 emergence

self-organization bottom- up

Lengnick-Hall 1999

Stacey 1999

)
)

€)
4 Stacey 1999

2-6


user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮


2-1-3 emer gence

Tasaka 2000

Goldstein, 1999

Bedeau 1997
Langton, 1986

2-7


user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮


Goldstein, 1999

Kolb, 1997 Guastello
1998
Kauffman, 1995
Murnigan & Conlon 1991
Finke Smith & Ward 1996
2-1-4 bifurcation
1 2
3
Polley, 1997
Briggs& John & Peat 2000 2000

2-8


user
高亮

user
高亮

user
高亮

user
高亮

user
高亮


Senge, 1990 1994

routine Argyris, 1990

Greeenwood & Hining, 1998

punctuated equilibrium Tushman and Anderson, 1986 Gersick, 1991

Polley, 1997
2-1-5 strangeattractor
Lorenz 1963
state space
Pagels 1989 1999
Gleick 1987 2000
Polley 1997
Hayles 1990

2-9


user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮


2-1-6 fracture

1.2
Pascae 2001
Mandelbrot 1977
Barndey, 1988 200
1600 25 2550
sdlf-similarity 2000
Cohen, 1996
Mandelbrot, 1982
Levy 1994

2-1-7 dissipative structure

1998 Prigogine
& Stengers 1984

2-10


user
高亮

user
高亮

user
高亮


entropy
Clausius

Macintosh & MaClean, 1999
Mathews and White, 1999

Baker 1993 Leifer 1989 Prigogine et. al. 1972

symmetry breaking

auto catalytic

Mathews & White, 1999

211


user
高亮

user
高亮

user
高亮

user
高亮

user
高亮

user
高亮


2-2 punctuated equilibrium

2-2-1
N.Eldredge S.J.Gould 1972
extinction 250
1997
founder effect the bottleneck effect
1997
1997
Simon
parallel
serid Parsons
1995

2-12



cybernetics system dynamics chaos
theory complexity science
2000
Thurow 1996 1998
Koch 2000 2001
Koch 2000 2001
Koch
2000 2001
2-2-2 —Killer App?

Macintosh & MaClean 1999

Downes &
Chunka 1998 Killer Application
2 Killer App Downes, Larry & Mui, Chunka 1998  UnleashingtheKiller App Digital
Strategiesfor Market Dominance Harvard Business School Press 2000 KillerApp—12

2-13



Downes & Chunka 1998

Downes & Chunka 1998
Moore s Law

Law of Disruption

Moore's Law

Metcalfe's L aw

2-14

2000

Metcalfe' s Law



2-5 Downes & Mui 1998

L aw of Disruption

Thomas Kuhn paradigm shift

2-15



Downes & Mui

2-16

1998



3

2-3 business ecosystem
Levy 1994
2-3-1
Moore 1994
Business Ecosystem
opportunity
environment
coevolve
coevolve
Gregory Bateson
-- A B
3 JamesF. Moore 1994  The Death of Competition Harper Collins Publishers Ltd.
2001

2-17



core business extended

enterprise Moore 1994

end customer

2-3-2

Moore 1994

Moore 1994

2-18



@ ®
@
Moore 1994
2-34
Moore 1994 pioneering >
expansion - authority - renewal
pioneering

2-19



critical mass

expansion

2-20



space packing

synergistic

species packing

2-21

80

microclimate

2-7

80






total solution

authority

reverse-engineer

2-23



400 30

Beinhocker
1997

innovation

innovation trajectory

2-9

criticality

embeddedness

2-24



Intel Intel

Inside

renewal

technology insertion

2-25



/
|
T |7
| %//
— A /'
Y y
-
,f
7
T A
—/
2-10 Moore 1994
A
B
C

2-26



2-4 industry conver gence

2-4-1 4
(convergence) 1990 1980
1990
(
) (
) ( )
/ /
2-4-2
Yoffie 1997 21

(new technological revolution)

4 Coallis, David J. & Bane, P. William & Bradley, Stephen P. 1997 " Industry Structurein the
Converging World of Telecommunications, Computing, and Entertainment” Competing In The Age of
Digital Convergence Harvard Business School Press 2001

- " www.herefrom.com 2001 10

2-27



Moore s Law integrated circuit
18

(government der egulation)

1996
Telecommunications Act

(managerial creativity)

2-28



(PDAs) PC
(PC videoconferencing) (interactive television)

2-4-3 >
Yoffie 1997 CHESS

® C Creative Combination

Coallis, David J. & Bane, P. William & Bradley, Stephen P. 1997 " Industry Structurein the
Converging World of Telecommunications, Computing, and Entertainment” Competing In The Age of
Digital Convergence Harvard Business School Press 2001

- " 2001 10



creative destruction

new combinations

end mean
Internet
® Horizontal Solution
1980
1995
RISC
(Compaq) (Dell) (HP) (Packard Bell) IBM
DOY( ) (Windows) OS/2(IBM
) Mac( ) Unix( )
(Grove)
( 2-11)
(disk drives) (LCD)

2-30



RI SC
-

Of fice I BM/ Nove
DOS O0S/ |
NEC DTI
| BM, DOS/
,NE ! X86
X 86 A
2-11 1995 Intel documents 1994

® E Exploiting Externalitiesto Set Global Standards

network effect

CD

2-31

CD



(lock-in)
1960 IBM
(Intel)
Microsoft 70%
(lock-out)
Apple 1992

Intel Microsoft

60%

1980 1990

(lock-in) (lock-out)
IBM
(Microsoft)
Netscape
Microsoft
PDA
1994
1980 IBM
1990
1995

2-32



Toshiba 25

® S Scaleand Scope

(Economies of Scale)

(installed base)

Economies of Scope

2-33



) System-Focused Development

flexible adaptive

Mi cr oSSiolfitc on

Ti me to mar ket

interactive system-focused
interactive
systemfocused

Cusumano & Smith  Microsoft

lansiti Silicon Graphics

(Microsoft) synch-and-stabilize

Silicon Graphics (system-focused
product development strategy)

2-34



2-4-4 6

Collis 1997
-CHESS
Callis
[ Content medium
packager
[ Packaging
packager

Callis, David J. & Bane, P. William& Bradley, Stephen P. 1997 " Industry Structurein the
Converging World of Telecommunications, Computing, and Entertainment” Competing In The Age of

Digital Convergence Harvard Business School Press.

2-35



packager

Online
packager
packager
packager
packager
packaging
know-how
super-packagers
[ Transmission Network

2-36

packager

packager

America



packager

o Manipulation intelligence
/
ISDN SS7
AIN
Packaging
o Terminal

2-37



2-38

Sony

Minidisk



metaphor

3-1 Smart Card
3-1-1
Jurgen Dethloff ~ Helmut Grotrupp 1968
Ronald Moreno 1974
Posta and Telecommunications
Services Moreno

IC Integrated Circuit Card
1SO7810 85.6 x53.9 x0.76

IC IC

! 1998 "IC " 43 p 53-%4

31



Smart Cards

cards with chip

by chip type

memory chip

—— without security logic

L with security logic

micocontroller chip

- without coprocessor

— with coprocessor

31

datatransfer

1 memory card

2

WILEY & SONS,LTD

32

by data transfer type

L with contacts

L contactless

| duad interface

Rankl & Effing 1999

chip

EEPROM  Electricaly Erasable

Rankl, W. & Effing, W. 1999 "Type of Cards’ Smart Card Handbook Secon Edition JOHN



Programmable Read Only Memory ROM Read Only Memory

EEPROM PC
ROM
IC
access logic  application data
address
and
10 <> i 4 EEPROM
clock —»0 logic
control line —+=0
Vee —1»[] |
GND —»0 AOM
identilication dala
3-2 Rankl & Effing 1999
mi croprocessor card
CPU Central Process Unit RAM ROM
EEPROM  CPU 8 RAM Random Access
Memory

33



coprocessor
+ processor working memory

v v

NPU [¢+—» RAM
[{o] -—_.I‘—L. #
CLK ——0 CPU [«+—» EEPROM
RST ——+
Vee —1—+l
ano —>8 how
7
data memory + ?
operating system operating system
routines
L )
h'S
microcontroller
3-3 Rankl & Effing 1999
contact smart card reader

contactless smart card

34



duadl interface card

IC
hybrid-card IC
combi-card
combi-card

(configuration) 3-6 3-7

o +—e —

CLK —» ——

AST —» ———

Vee —» ———

GND —» ——

modulator + demodulator ! coprocessor
+ anti-collision mechanism clock generator + processor  working memory

v /| v v

Coro oo |

(]
>0 L-| CPU I-—-leepaoal

s
ﬂ

v
? ? data memory + ?

aerial voltage regulator operating system operating system
+ reset generator routines

\ J

4 Y
RF interface microcontroller
3-6 Rankl & Effing 1999

35



DES

#

aarial

3-1-2

modulator + demodulator
+ anli-collision mechanism

v .

|

voltage regulator
+ resal generalor

RAF interface

3-7

CPU

2000 "IC

clock
generalor

——— control lina

CPU
Mifare

micracontrollar

..
r A
[ NPU RAM |
1O - $
CLK —+= CPU HEEPHGMI
RST ——+l 4
Vee —t+ll
GND —+0 ! i
EEPROM
addrass
o, —pa
security
clock —1»0 logic
—1++8 r
Vee = ]
GND —18 » ROM
A i
h'd
memory chip

Rankl & Effing 1999

Mifare 1

Mifare 1 combi-card

36



158Bytes 128K
131,072Bytes 65,5000

CPU
VISA MasterCard 1996 2 SET Secure Electronic
Transaction IBM Veisgn GTE SET
Internet RSA
DES

ATM PDA PC

CPU /

0.03 2

3-1-3 4

1999 6

37



|SO/IEC14443-1

1 ISO/IEC1443-2

2 ISO/IEC14443-3

user memory 720 byte

1 5
Master File MF Dedicated File
DF Elementary File EF
[ Master File
—
Keys for global control A .
andy card cgustomization Application # x _ Us(ci; l(g)am
- Primary issuer key _File control information
- Personalization key - Allocable memory |
-PIN - Main application key(s) | Address
i £< (EF)
Additional keys for l ‘ ] Identification
application # x Service # x1 Service # xy (EF)
____________ ER (DF) (DF)
- Issuer key # x X

- Secondary secret code ]
Keys for control | Public files Transactions |
®pH 1

of service #xy (DF)

r Public file # xy1 Transaction file # xy1 __}
| EF) (EF) 1
DF: Dedicated File Public file # xyz J Transaction file # xyw _T
EF: Elementary File (EF) (EF)
3-8 Zoreda & Oton 1994

Zoreda, Jose Luis & Oton, Jose Manuel 1994  Smart Cards ARTECH HOUSE,INC.
Boston p 130-136

38



Master File MF ®
@
key ©)

Dedicated File DF

EF DF
2
sector
block 3-9 AC Access Control
sector key
access condition block
Block
Sector 0 1 m AC
0
1
2
4
5
n
3-9 1999

39




Sector

Block 1

Block 2

Block 3

Block 1

Block 2

Block 3

Block 1

Block 2

Block 3

Block 1

Block 2

Block 3

Block 1

Block 2

Block 3

Block 1

Block 2

Block 3

OO |R|IWIN|F[IN|[F

Block 1

Block 2

Block 3

3-10

310

1999



3-14

MaterCard Mondex VISA CEPS Common Electronic Purse Specification

ISO 9798-2
Information technology — Security techniques — Entity Authentication mechanisms —
Part 2 Entity authentication using asymmetric techniques three

pass authentication

Step 1
Step 2 B
Step 5 A Step 3
( ) Step 4 ()
3-11 ThreePass 1999
Stepl B ® RB ®A
Step2 A ® TokenAB ® B
TokenAB RA-RB+B+
Step3 B TokenAB TokenAB
B Step 1 A RB TokenAB
Step4 B ® TokerBA ® A
TokerBA RB-RA+
Step5 A TokenBA TokenAB
RB Stepl RB RA
Step 2 B RA
1999 6

311



key diversification

original key
key diversification algorithm

3-12

card serial number

312

diversified key

1999



3-2-1

Macintosh 1999

Levy 1994

Beinhocker 1997
Red Queen effect

Stacey 1996

313



3-13

S
/}\\ 1
X

3-13 Barr & Allen 1997

Hayles 1990

ITS Intelligent Transportation Systems
GPS

314



3-2-2 —

Killer App

On-Line Off-Line

Barr & Allen

3-14 Barr & Allen 1997

315



Levy 1994

316



strategic platform

OEM

Singh 1997

transmission

packaging

content

transmission

Kogut

manipulation

terminal

317

1992

content

3-15

infrastructure



manipulation

COS Card Operating System
COS
CPU EEPROM
COSs
COS

terminal

ATM

packaging

issuer

318



(Card Operating

EE R e Ty
H -

T T T P T TP T PRI PRI

e

PC

ATM

K3
i
ot

ot
N

.....
.......
.......
.......
.......

3-15

319



3-4

Mckenna 1997

Moore 1994
distance effect
3-4-1 closed system
3-4-2 open system

packager

MasterCard VISA

320



1993

Europay MasterCard VISA EMV
IC
31
> >
> >
> >
> >
>
> >
> >
> >
> >
31 Dinning 1999

3-4-3

321



Keenan 1997 PSI 1995
3-2
/
[ |
[ |
[ | ATM
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
3-2 PSI 1995
Moore 1994

32



3-16

3-16

1997 9
2001 91

2001 6

2001

323

Barr & Allen 1997

2001 9 37






325



3-6

3-3

Kogut 1992

CHESS

CHESS

CHESS
OEM
Oshorn 1997
Mowery 1996
1997
Collis 1997

AT&T

( ) (
( )

Yoffie 1997

326



3-6-1 CHESS

C- Creative Combination

H- Horizontal Solution

E- Externalities and Standard

S Scale and Scope

S System-Forced Devel opment

3-3 CHESS

® C- Creative Combination

® H- Horizontal Solution

327



1995

® E- Externalitiesand Sandard

MaterCard Mondex VISA CEPS Common Electronic Purse Specification

Windows |E Internet Explorer

® S- Scaleand Scope

® S- System-For ced Development

328



3-6-2 CHESS

C- Creative Combination creative destruction

H- Horizontal Solution

E- Externalities and Standard

S Scale and Scope

S System-Forced flexible
Devel opment adaptive

3-4 CHESS

® C- Creative Combination

creative destruction

® H- Horizontal Solution

329



® E- Externalitiesand Sandard

SO 7816 SO 10536

® S- Scaleand Scope

VISA ZKA
IC CEPS
8,000 IC CEPS?

® S- System-Forced Development

1998 "VISA -CEPS’

330

1998

SERMAPA EUROPAY

12

SO 14443

0



4-1

1
4-1-1
4-1 Keenan 1997
! Keenan, William & Rea, Martha & Hubbard, Gerald 1997 Smart Cards Seizingthe Strategic
Business Opportunities McGraw-Hill 2000 e McGraw-Hill

41



Shell Oil Indemitsu
Oil
United Overseas Bank
Thai Farmers Bank
Compass Card Overseas Trust Bank Hutchison
Whampoa VISA Development Bank of Singapore
GSM  Global
System for Mobile Communication SIM

Subscriber Identity Module

4-2



4-1-2 2

4-2 PSI 1995

Keenan, William & Rea, Martha & Hubbard, Gerald 1997 Smart Cards Seizingthe Strategic
Business Opportunities McGraw-Hill 2000 e McGraw-Hill

4-3



2001

4-4

on-line

2001

9

37



A 45 EE TS

EIE ]

il

ERF

zZEEE

IhgE

\ / ERE#

|7RE

IhEE

EE
=BT

Keenan & Hubbard 1997

4-5




4-2

4-2-1

4-2-2

CRM

1 CRM

Braco, Ron 1997 Smart Cards Seizing the Strategic Business Opportunities McGraw-Hill
2000 e McGraw-Hill

4-6



4-2-3

4-7



4-3-1
System
4-3-2
> Dinning, Michael 1997
McGraw-Hill 2000

ITS Intelligent Transportation

Smart Cards Seizing the Strategic Business Opportunities
e McGraw-Hill

4-8



NS W6

GPS

— &N o< —i

o

4-3-3

combi-card

GPS

4-9



4-10



4-4 --

4-4-1

4-4-2

Transportation Association

6 Wesley, Robert & Wilke, Cliff
Opportunities McGraw-Hill

1997
2000

International

Smart Cards Seizing the Strategic Business
e McGraw-Hill

411



4-4-3

check-out

4-12




4-5-1

data
mining
McCorkell 1997
ﬂ data mining
4-2 McCorkel 1997
! Wike, Cliff & Matson, Beverly 1997 Smart Cards Seizing the Strategic Business
Opportunities McGraw-Hill 2000 e McGraw-Hill

4-13



McCorkell 1997
4-3

4-3 McCorkell 1997

4-5-2

4-14



453

Shell

4-15



4-6

4-6-1

4-6-2

1980
1996

Lutz, Ken 1997 SmartCards Seizingthe Strategic Business Opportunities McGraw-Hill
2000 e McGraw-Hill

4-16



NTT DoCoMo i-mode
content

4-6-3

GSM
Subscriber Identity
Module SIM User Identity Module UIM

4-17



2
Personal Identification Number  PIN
PIN PIN

4-18



4-7-1
4-7-2

o Brainerd, Lorraine & Tarbox, Judy D.
Opportunities McGraw-Hill 2000

1997

4-19

Smart Cards Seizing the Strategic Business
e McGraw-Hill



NS W6

NS W6

—i

4-73

DES

PIN

4-20



4-21



4_8 __ 10

4-8-1
4-8-2
L 2
1.
2.
4-9
10 Zimmerman, Joseph R. & Moore, John & Tarbox, Judy D. 1997 Smart Cards Seizing the
Strategic Business Opportunities McGraw-Hill 2000 e McGraw-Hill

4-22



4-8-3

4-23



4-9 N 11

4-9-1

4-92

1 Smith, Michael & Cunningham, Dan 1997 Smart Cards Seizing the Strategic Business Opportunities
McGraw-Hill 2000 e McGraw-Hill

4-24



4-9-3

4-10

1995

4-25




5-1-1

51

42

4.3



4.3%
2.8%
2.7%
2.5%
1.5%
5-1 1999
1990 1999
1,953,323 921 2000
2001 1-10 2000

}

3, 00 P8

2,50

[<»]
(=)

q

<

2,00

(]
[(»]
(]

1,50

D
D
P

=
o
o
D
D
D

500,666

1985198698719889899909919929939949951994997199899200C

5-2 1999
5-1-2 entropy

Levy 1994

52



5-1-3

Porter 1990

Macintosh & MaClean, 1999

www.tbroc.gov.tw

53

5-9



1999 1997

24.1 21.3
26.9
24.1
23.2
21.3
20.6
5-3 1999
2001
61 1
2
71.8 52.9
2
20% 16
Senge 1990
5-1

— www.tbroc.gov.tw

54

7

2001



Ackoff
Dent 2001

921

55



5-2

Ackoff

Dent 2000

Dent 2000

56

Dent 2000

Priesmeyer 1992

SWOT



5-2-1

Macintosh & MaClean, 1999

archetype

punctuated equilibrium Macintosh & MaClean 1999
5-2

57



5-2

Beinhocker, 1997 Levy 1994

Moore 1994

5-2-2 e

creative destruction

Killer App

5-8




51 e

5-3

/
C]

(¢

(card loan)

7\ AN
. ‘

ant
]

54 e

59



— —_—

5-4

5-10




Moore 1994

CRM

Moore 1994

CRM

511



5-3-2 e

Moore 1994

emergence

512



LCD

5-5

513



VISA MasterCard

5-3-3

42 1

Prigogine Tasaka 2000

514



Prigogine

5-34
e
5-6 e
® e
@) e
® 200
@

515



5-3-5

516






e 5-8
e
ATM KIOSK
/ /
e
ATM KIOSK
/ /
/ / / / e
ATM
KIOSK
e e-purse
/debit card

ATM KIOSK

518



Combi-card

KIOK

ITS

519




5-4-1

Moore 1994
shared meaning
)
e 5-9
1
3
4
ITS
1
e
3
4
1
2

520



5-9

521




combi-card
ATM

522



ITS

523



5-4-2

shuttle bus

5-10

524



BT 4 ER R E

5-10

30-60

15

20 30

5-10

525



12

26.9

www.tbroc.gov.tw

526

60



35
20

81

40,000

527

25

2001

2001

51

20-40



e
debit card

ATM

5-4-3

combi-card

card loan

ATM

e

528

credit card



5-4-4

CPU

combi-card
combi-card CPU

1/30

EEPRDMH Contactless

Contact | T Memaory Interface
Interface S E 2ke |
s A e— :
8 I gl EEPROM |i=| Mifare
o | Memory | ISO14483-A
E E: | 2kE |
1SO 7816 _ E_EP-RGM 7
L
5-11 combi-card GEMPLUS 2002
Mifare 1
Mifare 1

combi- card



0.3 /10

CPU
combi-card NativeCard EMV Card Native Card
3DES EMV Cad EMV
VISA MasterCard
VISA JAVA
VISACash MasterCard MULTOS
Mondex

VISA MasterCard

M ondex

5-12

5-30



s < /debit card

(card loan)

-
L <
N
5-12 e
e
e
e
Native Card

5-13

531

EMV

> Native Card

EMV



il (1 c car

Reader

iflnt er net ADSL

(1 C CARD
! 56K Reader

- ]|

(1c cARDG
Reader

5-13 2002

5-14

532



5-14 e 2002

)
2 e

©)

533



5-4-5

1995

6

KIOSK
1
2
POS
IC IC
Frequency Modulation
1 IC

534



Amplitude Modulation

® KIOSK

KIOSK
LCD

KIOSK SSL

2~60

ISO 7816

535

CF



KIOSK

KIOSK

5-36



5-5 —

Beinhocker

1998

5-5-1

Beinhocker 1999

5-15

1999

real option

Dixit & Pindyck 1995

537

call option



5-15 Beinhocker 1999

5-16 e

5-38



AN

\_/

/5

5-16

5-5-2

5-4

5-39



1
1
1
1
" |
_ 1
_ 1
_ 1
_ 1
_ Q o % _
_ re} S _
i h o o o M o|| o]l © o w0 > g “
_ 1
_ 1
1 O _
o
m ™ 3 = I m
_ 1
_ 1
1 _ _
“ W S |
_ < N '
“ ® w\nu |
_ 1
| o !
| X i
_ 1
_ 1
_ 1
_ 1
_ 1
_ 1
_ 1
_ 1
_ 1
_ 1
_ 1
| - «
" |
_ 1
_ 1
_ 1
_ 1
_ 1
_ 1
1 P > _
A A A
ros A A 4 A _ _ P o “
_ _ _ F T S B [T P T !
ittt Ammm ot 1 I I I I X
1 ] |
| | _
1 I |
1 I |
| | _
1 1 - |
1 ] |
| | _
1 I |
1 1 - !
| | _
1 1 |
h “
I
]
=~ I
1
]
|
= I
]
ge) |
8 o
_ n
E O
- = >
@) - .
Y,
A
- ~
—~ & ~ ~~
¥
8 T}

5-40



1000 500 50
2 ATM 90
10 900
3 KIOSK 80 20
1,600
e
1 e
e e
3 combi-card 120
360
2 200 600
5-5-3 e

Beinhocker 1999
e 5-17

—

v

5-17 e Beinhocker 1999

541



5-42



6-1-1

Lengnick-Hall 1999

Tasaka 2000

6-1

SWOT



1 1
| 1
® © @ !
1 -~ 1
| = !
1 @ :
. | z '
1 1
P | © 1
) : '
> ! :
i v '
o\ °° i
arrrmP BEERE [2T 12
/‘\( BIF ST R S ERE
(7 ; _ : BRI aEE
vmy R,
e AFMREE | HUEK (+) |@rETcE
RBIGHER L BIESNE R,
ws sy
] i
.
¥
FT ekl W - SR 8
T 7 B RLLELEEDT- WERE ,
i # 1 \,
SMERNE |  pEeuen | ERETAR
HRRE (+) EFEREE
EEEIR] BT
6-1

6-2




@
® @
Macintosh & MaClean 1999 Killer App
®
®
©)
Killer App
200

6-3



6-4

Killer App--



Killer App

Killer App

6-1-2

6-5



6-2

6-1

6-6



Deposit-Taking Company

Killer App

6-7



10.

11.

12.

13.
14.
15.

16.

17.
18.

1995
1995 6
www.tbroc.gov.tw
www.tbroc.gov.tw
1999
1999 7 SMART CARD
1999 6 p 35
1998 —
” 35 4 No0.138
1998 "VISA -CEPS’
2001 ”
2000 "IC ”
1997 7 —
2000 —
2002
4 p 2222
2001 i-mode p 8587
1994 7 ? 1994
2001 ”
2000 ” -- ITS
p 65
1999
2001 ” --

www.herefrom.com 2001 10

87 12
1998 12
12
2000 9
6

91

37



19.

20.
21.
22.

23.
24,

10.

11.

1997 ” — ” 213
2000 ° ? 3 222-226
1998 "IC ? 43 p 53-54
2001 7 —
? 14 3
1998
2002
91 3

Argyris, C.(1990). Overcoming Organizational Defenses  Facilitating Organizational
Learning. Prentice-Hall, Englewood Cliffs, NJ

Baker, P. L. (1993). “ Chaos, Order, and Sociological Theory.” Sociological I nquiry,
63(2),123-149

Badwin, Thomas F. & McVoy, D.Stevens & Steinfield , Chariles 1996
CONVERGENCE Integrating Media Information & Communication Sage
Publications Inc.

Barndey, M. F.,, Devaney, R. L., Mandelbrot B. B., Peitgen, H. O., Saupe, D. And R.F.
Voss, 1988 |, The Science of Fractal | mages, Springer-Verlag New Y ork.

Barr, William J.. & Allen, Catherine A 1997 Smart Cards Seizing the Strategic
Business Opportunities McGraw-Hill 2000 e McGraw-Hill

Bedeau, M. 1997 ”Weak Emergence,” Philosophical Perspectives, vol. 11, pp375-99
Beinhocker, EricD 1997 The McKinsey Quarterly NewYork p24-39

Beinhocker, EricD 1999  Sloan Management Review Cambridge Spring 1999
p95-106

Braco, Ron 1997 Smart Cards Seizing the Strategic Business Opportunities
McGraw-Hill 2000 e McGraw-Hill

Brainerd, Lorraine & Tarbox, Judy D. 1997 Smart Cards Seizing the Strategic
Business Opportunities McGraw-Hill 2000 e McGraw-Hill

Briggs, John and Peat, F. David 2000 Seven Life Lessonsof Chaos- Timeless Wisdom
from the Science of Change Harper Perennia 2000



12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

Cohen, M. D, 1996 , "Individual Learning and Organizational Routine,"
Organizational Learning , Cohen, M. D. and L. S. Sproull eds., Sage, Thousand

Coallis, David J. & Bane, P. William & Bradley, Stephen P. 1997 " Industry Structure in
the Converging World of Telecommunications, Computing, and Entertainment”
Competing In The Age of Digital Convergence Harvard Business School Press.

Dent, E. B., 2000 " Complexity Science: aWorldview Shift" Emergence, Val. 4, No. 1,
pp5-19.

Dinning, Michael 1997 Smart Cards Seizing the Strategic Business Opportunities
McGraw-Hill 2000 e McGraw-Hill

Downes, Larry & Mui, Chunka 1998 UnleashingtheKiller App Digital Strategiesfor
Market Dominance Harvard Business School Press 2000 Killer App—12

Finke, R. A. amith, S.and T. Ward, 1996 , Creative Cognition: Theory, Research, and
Application. Cambridge, MA, MIT Press.

Gemplus 2002 " Gemplus tricks for transport applications” GEMPLUSS.C.A

Cleick, James 1987 CHAOS—Making a New Science Penguin Books
1991 —

Goldstein, J. 1999 , ”"Emergence as a Construct: History and Issues’, Emergence, Vol. 1,
pp49-72.

Greenwood, R. and C.R. Hinings (1998). ‘ Organizationa design types, tracks and the
dynamic of strategic change' , Organization Studies, 9(3), pp.293-316

Guastello, S. 1998 " Sdf-organization and Leadership Emergence,” Nonlinear Dynamics,
Psychology, and Life Sciences, 2, pp301-15.

Gummesson, E., 2000 , Qualitative Methods in Management Research, Sage
Publications, Inc., London. Chap. 4, Case Study Research.

Hayles, N. K. (1990), Chaos Bound Orderly Disorder in Contemporary Literature and
Science, Ithica, NY  Cornell University Press.

Kalakota, Ravi & Robinson, Marcia 1999 e-Business Roadmap for Success Addison
Wesley p 103

Kauffman, S.,, 1992 , The Origins of Order: Self Organization and Selection in
Evolution, Oxford, Oxford University Press.

Keenan, William & Rea, Martha & Hubbard, Gerald 1997 Smart Cards Seizingthe
Strategic Business Opportunities McGraw-Hill 2000 e
McGraw-Hill



28.

29.

30.

31.

32.

33.

35.

36.
37.

38.

39.
40.
41.

42.
43.

44,

Koch, Richard 2000 The Power Laws The Science of Success Locus Publishing
Company 2001

Kogut & Bruce 1991  "Joint ventures and the option to expand and acquire”
Management Science 37 pl9-33

Kolb,J. 1997 ”Are We Still Stereotyping Leadership A Look at Gender and Other
Predictors of Leader Emergence,” Small Group Research, 28 3 , pp370-393.

Langton, C. G. 1986 , " Studying Artificial Life with Cellular Automata,” in D. Farmer, A.
Lapedes, N. Packard, and B. Wendroff eds , Evolution, Games, and Learning: Models for

Adaptation in Machines and Nature, Proceedings of the Fifth Annual Conference of the
Center for Nonlinear Studies, Los Alamos, NM, May 20-24, 1985, Amsterdam:
North-Holland, pp120-149.

Leifer, R. (1989). Understanding organizational transformation using a dissipative
structure model. Human Relation, 42(10), 889-916.

Lengnick-Hall, C.A. and Wolff, J. A. 1999 , “ Similarities and contradictions in the core

logic of three strategy research streams’, Strategic Management Journal, Vol. 20,
ppl109-1132.

.Levy, D. 1994 “Chaos theory and strategy: theory, application, and manageria

implications’, Strategic Management Journal, Vol. 15, pp167-178.

Lorenz, Edward 1963 ,” Deterministic Nonperiodic Flow”, Journal of the Atmospheric
Sciences, 20: 130-41.

Lorenz, Edward 1993 The Essence of Chaos University of Washington Seattle

Lutz, Ken 1997 Smart Cards Seizing the Strategic Business Opportunities
McGraw-Hill 2000 e McGraw-Hill

Macintosh, R. and MaClean, D. 1999 , “Conditioned emergence: A Dissipative
Structures Approach To Transformation”, Strategic Management Journal, Vol. 20,
pp297-316

Mandelbrot, B. 1977 |, The Fractal Geometry of Nature. H. Freeman, New Y ork.
Mandelbrot, B. 1982 , The Fractal Geometry of Nature, Freeman, San Francisco.

Mathews, K. M. and White, M. C. 1999 , “The Problem of Prediction and Control in
Theoretical Diversity and the Promise of Complexity Science”’, Journal of Management
Inquiry, Vol.8, No. 1, pp 17-31

McCorkdll, Graeme 1997 Direct and Database Marketing McGraw-Hill

Mckenna, Jean & Ayer, Kenneth 1997 Smart Cards Seizing the Strategic Business
Opportunities McGraw-Hill 2000 e McGraw-Hill

Moore, JamesF. 1994  The Death of Competition Harper Collins Publishers Ltd.
2001



45.

46.

47.

48.

49.

50.

Sl

52.

53.

55.

56.

S7.

58.

59.

Morgan G 1997 Imagesof Organization Sage Publications 1999

Mowery & David & Joanne Oxley and Brian Silverman 1996 " Strategic alliances and
interfere knowledge transfer” Strategic Management Journal 17 Winter special
issue p77-91

Murnigan, J. and Conlon, D. 1991 " The Dynamics of Intense Work Groups. a Study of
British String Quartets,” Administrative Science Quarterly, 36, ppl165-186.

O’ Connor, Joseph & McDermott, lan 1997  The Art of Systems Thinking Harper
Collins Publishers Ltd.

Osborn & Richard and John Hagedoorn 1997 " The institutionalization and evolutionary
dynamics of interorganiztional alliances and networks” Academy of Management
Journal 40(2) p261-278

Pagels, Heinz. R. 1989  The Dreams of Reason ---The Computer and the Rise of the
Sciences of Complexity 1999
Pascale, R. T, " Surfing The Edge Of Chaos", Cussumano, M.A.and C. C. Markides,

2001 Ed.”Strategic Thinking For The Next Economy”, ppl105-130

Polley, D. 1997 , “Turbulence in Organizations - New Metaphors for Organizational
Research’, Organization Science, V. 8, Iss. 5, pp 445-457.

Prigogine, 1., Nicholis, G., & Babloyantz, A. (1972a, November). Thermodynamics of
evolution Part |. Physics Today, 25(11), 38-44.

. Prigoging, I. and |. Stengers, 1984 , Order Out of Chaos: Man’ s New Dialogue With

Nature, Bantam, New Y ork.

Rankl, W. & Effing, W. 1999 "Type of Cards” Smart Card Handbook Second
Edition JOHN WILEY & SONS, LTD

Senge, Peter M. 1990 The Fifth Discipline—The Art and Practice of the Learning
Organization Doubleday 1994 —
Singh & Kulwant 1997 " Impact of technological complexity and interfere cooperation

on businesssurvival”  Academy of Management Journal 40(2) p339-367

Smith, Michaedl & Cunningham, Dan 1997 Smart Cards Seizing the Strategic
Business Opportunities  McGraw-Hill 2000 e McGraw-Hill
Stacey, R 1996 , “Implications of the Complexity Paradigm for Research into

Management and Organizations’ Complexity and Creativity in Organizations San
Francisco Berrett Koehler.



60. Stacey, R. D., 1999 " Strategic Management and Organizational Dynamics The
Challenge of Complexity”, Trans-Atlantic Publications, Inc.

61. Tasska, H., 2000 " Twenty-First-Century Management and The Complexity
Paradigm” Emergence Vol. 4, No. 1, pp115-123.

62. Thurow, Lerte C. 1996 The Future of Capitalism How Today' s Economic Forces
Shape Tomorrow’ sWorld 1998

63. Tsoukas, H. (1998) "Chaos, Complexity and Organization Theory.” Organization, 5, pp.
291-313

64. Tushman, M. L., & Anderson, P. 1986 . Technological discontinuities and
organizational environments. Administrative Science Quarterly, 31: 439-465

65. Wedley, Robert & Wilke, Cliff 1997 Smart Cards Seizing the Strategic Business
Opportunities  McGraw-Hill 2000 e McGraw-Hill

66. Wike, Cliff & Matson, Beverly 1997 Smart Cards Seizing the Strategic Business
Opportunities McGraw-Hill 2000 e McGraw-Hill

67. Yoffie, David B. 1997 "CHESS and Competing in the Age of Digital Convergence’
Competing In The Age of Digital Convergence Harvard Business School Press.

68. Zander, Udo 1992 " Knowledge of firms combinative capabilities and the replication
of technology” Organization Science, 3 3  p383-397

69. Zimmerman, Joseph R. & Moore, John & Tarbox, Judy D. 1997 Smart Cards Seizing
the Strategic Business Opportunities McGraw-Hill 2000 e
McGraw-Hill

70. Zohar, D., 1997 Rewiringthe Corporate Brain Using the New Science Rethink How
We Structure and Lead Organization Berrett-koehler Pub 2001

71. Zoreda, Jose Luis & Oton, Jose Manud 1994 Smart Cards ARTECH HOUSE,INC.
Boston p 130-136

Vi



