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........................................................... W Weaver: ............. v ...................................

" The word communication will be used here in a
very broad sense to include all of the procedures
by which one mind may affect another. This, of
course, involves not only written and oral speech, but
also music, the pictorial arts, the theatre, the ballet, and

In fact all human behavior. In some connections it
may be desirable to use a still broader definition of
communication, namely, one which would include the
procedures by means of which one mechanism

affects another mechanism. ;

in “A Mathematical Theory of Communication”, 1949
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¢ Computational Sciences
Computational Physics, Computational Chemistry......

¢ Soclal Computing
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¢ Information Science, Informatics,......










13



2
i p
}4Lr j‘rv |
.L/ - » %e'\ N Ir? X
‘ 7\-‘?\ FI'/ 1:"\; N '&L”Pﬁp‘? ‘:'.é" X =)
Ir‘rim g -\«'ﬁ ‘}E)ﬁg ’
2 ]:"\; AN ‘&f’}‘é)
] —+ }:\t 0]‘/} F )7 ‘3‘ ‘ - ?‘“L ’
S NEERE SRR
K T, o i A
L oA
T~ /,\ P
ATRE




I‘ i 'f"" %ﬁéﬁé?

’Ei rT‘J L
hl—r.ﬂ:’mz‘\ 1§ 7\1—\'1\' iF' "}W rﬁ%\ %i
1] ji ’ s mol"il' %ﬁ—frh)_ri}h,f

g g =

D inHE i e
\ {pe % T-}(E{-ﬁj k#ﬂ-@%ﬁz -
AN




O K FMAA R (i) ~#d

(@) 2 AR (EE) R R ANE o
F e o (content) ~ #5 1F v A F L B2 ]
e TR AR PE & Tl o KRR TR R
Tk e T T e A f




i
N

77
17

’ s =2
- .mwx/ THY 4l
W+L$VW NN lf..&. ﬂ..r ,Xﬂ_mu

/ 2 7

V N

T 3‘13;\ o)

FrerA
L S
F\ ipe
2k

SN PR

\_:D Y - 1>

kml o= ® B & s

11 AMll \ﬂ,umF rmka mﬂa ‘ﬂ/ /ru,./

, uu._\/ " N\ ” ,.MH_.#M
L R e

IDH* | flm & % . nﬁ\
T 2., AT

Brw./w {4 ..,,a L mﬂ\ r<

MR | = W TR e

o~ K & AT -

. 15 =

Somow e

N BN B

w0
g VAR
A A A P

L S T

* O o






o o o o o

ThA TR RoA

1T
4

R ey A R hiE S

ARV MR R HE D TN
AT B, BAle A - oo

AR gL e

N ?f%%jf]l{é_f% o Aesk BERF . LR
T ARBlRC R IR ~ fFT2 1L o




{2 T IR B s 2 IR A

6T A, FER, SHH . MEIrR
LT % REENEIE
p AL T

VLA B R R A
iz ~ 702 ~A550 s Aisndeoa A o




PEEE BN

6 & NS

A5 AL

‘ Gl = P U 2 e LIS A B

=2

J

TR TR (4o
L I ST Sy

TH S AR~ MR B

e MRS ) v




IO 5% HH B SR

Fe LA VB2 s FHE2PRLY BE,
v HF R ERAET WY Fleng e
B b A AR T e, el 3 A1
R PR AN T
FLE ~ LG 8 o 3 AE A gy B
RTIE B, AIFRE N 2P oo

B. Laufer /£ B3 &




¢ PR M
6 %

6 %
6 &
6 BIE TR F B

s T
£ ]

B it e

(U T 219, )
(‘:7 ~ 400 —1 ‘f”_\:'_)

(F ~650#% %

+, 5B 2%

Rl e (R B P R ]n m1045)
J) e




¢ T 72307 1830+
ESR

¢ ¥ 18307 1990+
(% 160 # )

—

O -.1990 T 20067

(f R

=
v G BR AR B a
v TIRT i)
v i g - 1910
v i34 TAR o :
v ESS;i &k R &
v PC, e %3 3 )




O mmmwveee ¥

o B FEAEH F, 2 ARE A S BUR P
Fen? sV kR arps 2 R 7
* F 7 b Pﬁ,}g—, 0

o dr ¥ MHE AR K € F BB
IR, A AR R s AR
A Rt RE o

6 iEH pF ",f@ AR EREE REG
TRATHE A4S Bk > H IR F B
RV EE o P IR F s

— BETHE Ol B i




28



CRIMAT F LR Rk REHE
Hn‘»:@ mﬁ“ﬁs@@ ' =




o Hein it T G & A enreEany (el
% P k4

6 ¥tz o LT
ﬁm%ﬁmmﬂﬁ,ﬁ 1

= #E% #Bfi?%’* o H
juEE‘;




NI B TR TR

P Tl 14







B T B B i Y A

o Wi M HAFE E P ARSI RS > BT
Foo AR Sk T bﬁi%ﬁﬁxﬁ‘*éﬁ;
AR o &S 20 U R BN E e @A

- A= 22

.T-—
Tk T n/ﬁzg\p,gw\&,
B oo

=




vooas 5% kS 2 7
& U np v/ 'zf] P\?’ﬁ%ﬁﬂalﬁﬂﬁmfﬁlvﬁ, £
S T RREY LR

TR ﬁ"‘i}ib AL A-1E R @ Vbﬁﬁ‘/\ﬁg’i ﬁi
f:rgi;_&*' Ao @ ip%mf\zﬁ = ]:B E KEI’FH ’
HEE AR ZE 0 T TG G A
TE A EBRETH - AT




K

oy X

>l
‘—‘E

LTI BB R

/*T!i’_ﬁ °




¢ BT AT ﬁ%mﬁﬁiwg’
= 4 4

Jx%ﬁimﬁ







(o0]
™

4 o
éyi

#
Wi R i
N f; C
8 Rt e
%% 0 fo
NP R

AL
g T

£

x




A T B Rl

o L AArEr R AR F h1 BB H T oA
TPl 2~ Fik, frAE o

1 _E'_ - y 2 v 2 7
é L J}i/{h‘ﬂ—\i{i M oFs g AL 4 A R o

. ,‘,::F, e 2
¢ ITH R g R g * > < < ¥ T i
R e ¢ o




AN AL ST

|
FITHH T
4

%F:’f";‘ ’ﬁ; JeJ2 i
H#
|

@;ﬁié:]léi? Al
6 ISR ’%§ LIS Ja
o B — AR > #ad ek

6 i— i * X o =




4 D 7o
1% 25 e BN K ank

¢ Tl
NS N 17 TE
%, )gb ‘—‘/'} J‘ m
- T
~‘7“z€"




O
O

P

P
L
&
—%j:E-'
-
F




¢ T B 2R g B (C.Shannon)

y / :

Zxl

-

A Mathematical Theory of Communication§

o @';ﬁi-ﬂmﬁ A2y om, T2 OF D i A7 e

Bioop FaM, LI AN Gk v T3 B
BIAERLE G fooet B G FIREL SR

B L o FI t fé» I 7% 7

b e

—_ o

jw,

LA A oo @ ool

By W. Weaver in “A Mathematical Theory of Commumcation”, 1949




6 PR AA AP T «‘]‘grs.ﬁg\«’\fp\za % i cha
AZA =T, 4 '?\’ff’@a‘émp\ Xam, HF A R

é‘lﬁﬁ?} A SN @%J’\'fr"za z\éfmfj;',
AT E mP\ Foo e EL E R F e
/‘E‘:E L__,_ﬁi_?k;}’ft]i“m’/‘\7 \:l o":’:/:\ﬂ L

R S a  eR R R RS R
ERF] E e %'fr@,ﬁ,m Ea

L {efcﬁwawﬂ—fm#ﬂ“*&ﬁéf?a 1 AZR B, S
A L F R R
—+













4 Roman Ingarden,
{Man and Value) , 1983 -

o TG A LR K

4 Abraham Moles ,
{ Information Theory and Esthetic Perception)



IR NS T AR CHY
6 £|1T

sax: (hyperlink, link)
EE (navigation)
&% (browsing )




¢ % I ( presentation )
L EEET LR TSNS S
6 K2 s} qL
LA TREESES SN I TR A R A

1%3& (markup)
=i * S (DTD)

FE s pF e

= 4L # (tagging)




T I N AT A B R SO E

¢ i 3% (transformation )
v iE 75
v Fonts
V5B 2 g
¢ % 7;’@ ( searching )
O ‘\zq l?

vk vﬁ- > E’/\?ﬁ- g










2 A s 2%k
PR~ EmE T
frz H @ A7 38 ek 3
A A I Ll ek

-—\
—

1T




Activeft 1 Bl Passivesi s

o o KT T AGAIT TN 4 Pk, Bo gL
fi &9 A Fs 58 g 4 (active media ), fr @ S
s 5N g 4 (passive media) < 7 4R e =

& A=

A > _\v 2 13} > A= 2 / ;‘_;,‘ H 13} = /2
6 L f"’}\‘ m‘li;;]'—ﬁ ﬂ*\jﬂf’“" Rb T, l@ uui[;l,—/} T AL e

-

¢ [E1GFFaHY 4L

v USA Today
v IBM, Microsoft




_~

B 3E TR %
IR~ b

v
) )

==

W~
I

= ED
C »

; i
jt

S



o TR

F gl e



25
5|
°

61

e 4 ° g nnLn ,
ﬂm.n Fﬁum_ o s
NNV N Lu\u ‘? ,ZOM

RIS LA T
FK’?L"I@«L»Q/I?’T"]#EP‘?' ©




P RREFEREIRERRA T
e S S i&z"‘/"b}]%fé’ﬁ”ﬁ &
RIS Sk N
F R LR R, N F e dpik i
g, R (navigation) » ;N AEF F FTY &%
ERREEF PR L -

‘éﬁﬁ%ﬁﬁ—%*mﬁ Bk oo WS 2L,
SRRz EEIaE NECCReE A Rl R A A E




Ant- \.,\ .
X e Il PN

b N> v B )
/.;LU ra B%\Mﬁ/%n/iil\}.ﬁm <
e AL tomd (1 mpe N2 D
Aj\ «Mmulbﬁ.r mwﬂ\ ’ %W‘M um,

O e )¢ :
<A L L SR, 2R
ok w0 BB D e g R Y




6 BERAMEERS N s
T B Kk kR, @
OO RF G v R ETE s BeEE SN e

ALY P A R R, 3
@iw%@& VAR R al
il TR B R A RITmF Fb'ff’




v I/..; g /,l.nr w

7\\ ’:P [ AN

| e e

= , | e
pomo g
’ XN
\Wﬂry ?o ,...l’l. ~1
)%ﬂr v,_ﬂr HWHF

—i
N~




6 b LFEAoizat 6
v Internet Fraud Watch 2%+ & % B National Comsumer

www.fraud.org/ifw.htm League, 1996 & 37 = =

v Internet Watch Foundation = 1996 9% = = | 3% 3¢
www.iwf.org.uk FPEZ T AP SR X
v CyberAngels Internet Safty " 3ERx > %% 5 15
Organization 2 I

www.cyberangels.org
v Audit Bureau of Verification ##/§ # K Audit Bureau of

Services Circulation, 1996 & = = | j& 3
www.accessabvs.com 2L 18 SL e £ R




6t - P-4 p,AERAA
g, ¥ S+ EPE o
EN1)




<
N~




ﬁﬂ’?%%’%‘“



Knowledge/Information Gap
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?‘1‘»' X /& . Lucent Technologies, Bell Labs Innovations




N, A A

Internet Growth

¢ Statistics
v 92 countries
v 90% of all hosts are commercial

v Business use of Intranets outpacing
Internet 10 to 1
v - + =7 & Hosts
7ok %R : Lucent Technologies,
Bell Labs Innovations, 1997




6 ATH ~ Feix 5 %
¢ BT HEMT 60%
¢ H is 35 %

7R k& 1 Lucent Technologies,
Bell Labs Innovations, 1997




About Technology Forecasts

¢ T Computers in the future may weight

no more than 1.5 tons. ;
Popular Mechanics Magazine, 1949

¢ 640K ought to be enough for
everybody. ;

Bill Gates, 1981

= 7 %k Lucent Technologies,
Bell Labs Innovations, 1997
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R F (Mbls) FRIFRTAMY

1980 44.7 672 1
1986 417 6,048 9
1987 1,668 24,192 30
1991 2,488 32,256 43
1996 19,940 258,048 384
1997 39,808 516,096 768

o BT eha B 5508 o
7R kR 1 Lucent Technologies,
Bell Labs Innovations, 1997
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¢ Technology ¢ Trend

v Silicon Chips v X2 in speed every 18-24 months

v Voice Compression v 30:1 in space in last 5 years

v Optics v X2 in speed every 3.5 years

v Storage v Half in cost every 2 years

v Spectrum v Better Reuse, High Availability

v Price Performance of computing :
Processing speed 1070 1 4 % - F § & (MIPS/Chip)
Cost of Processing speed 1970 £ 2% - F § & ($/MIPS) |

v Software v 777

@ 7k - Lucent Technologies, Bell Labs Innovations, 1997
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¢ FHTRDRE KRP wH1I6E 1GBit DRAM

¢ JT R R P w151 2000 MIPS

¢ BT L P w25 57 3 PKTS/sec
== g poa 151 50003, i 5 3F 5

6 B K o p o 2% 2 Tera-bits/sec
O #op w3251 10 Gbytes Card

¢ B ZEE P HH20% Digital, smaller cells
o R4 A P A #1043 More reusable software

7ok %% : Lucent Technologies, Bell Labs Innovations, 1997
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Worldwide Intelligent Network ¢ ¥ = 1
Better Internet o { P

Long Haul Network ¢ { (%

o { R
Wireless =~ & 3 +c 6 MR _“,;‘j’ g
Home Networking/Wireless & { 7 &

¢
¢
¢
¢ Better Access
¢
¢
¢

Better User’s Interface
= F 5k &k o Lucent Technologies, Bell Labs Innovations, 1997
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Convergence of Communication ' chnology

Telephony CATV Content Computer
/%a% A

= E;ﬁ’

Information Content
Information Servers
Information Networks
Information Appliances

= 33 %k : Lucent Technologies, Bell Labs Innovations, 1997
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Superhighway : A National Profile 199429
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Humanities and Arts on Information
Superhighway : A National Profile 1994295
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Your comments and criticizes will be
highly appreciated.

URL : www.sinica.edu.tw/~cdp
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