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19575
19525
19695
19734
19744
19765
19825
19835
19845
19865
19885
1991
19925
19934

Eztabl izshment of ARPA

Packet Switching Network

ARPANET networking research

International Connection to ARPANET

TCP, by Yint Cerf and Bob Kahn

UUCP {Unix-to-Unix CoPw) at AT&T Bell Labs
TCR/IP to be standards for DoD{ERhFEE
TCRAIP in UWI¥ (4.2B30)

DHS{Domain Mame System)

First IETF meeting

CERT{Computer Emerzency Response Team) formed
Y Releaszed by CERN

I80C{Internet Societv) is chartered

Mosaic appears. WW traffic zrows 341,634%
Yhite housze comes online(president@hitehouse gou )
JPMIC ztarts

Source: RFC2235 and our sureey
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19945

1995
194955
19965

19985
1999

pRINIfik=2
2001

Japan Prime Minizter office online
Phtte: S fwww. kantel . zo. ipf)
very hizh speed Backbone Wetwork Service (wBNS)
JaNE by Zun Microsvstens.
U government zites hacked including CIA
MCI upgrades effective zpeed 1b5Mbps to B22ZMbps

E-Commerce, Portals, ¥ML. Intrusion Detection
(Japan Gigabit MNetwork) starts
Dyrmamic Metworking(Miral Kaitaku Project) start
Internet? backbone networlk deplows IPWE
JGN deploys IPvE (the world larzest IPvE Network)
Internet? deplovs YolP

Source: RFC2235 and our sureey 1o
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Source: RFC2235 and our sureey .

Coprr b 200 by bodl o Shrabr]. Al Bghks Bemres .

Rt NXGN {Next generation Netwark)
T GN { Generatlan Netwark)
taam(s ¢
=18
bk -) .
o
=1 R S
TILFATFAT :
iR — ™ I
| | | >
2010 2015 2020 E
12
o eI 200F b Bodo Shiraba ], Al Aghls Reeres .




Advanced Informatics & Communications 2007

2. AKF 2 ABHHS
2.1 AEF2ARBHLEO A=

Ubiquitous Platform L]
(Wired or Wireless)

( hizZE{F) I [ DiZE T - IR A tREA I
| rat I
| ? e |
I % =1 By o
eSS LT
I @&_l w..
| e W
|

HRPpOFEITHE, g8hE. =F. (FILF—-T1 2 L—201 -
EEEE] . T~awbkl. TFRINCESHR DT, 08 —F w FIC
BH-oTha 13

ISopAr Rk 200 By Moo Shirabal Al Bqhts BEEr e,

22 WEOIAF+220F 1 —F49 #4328
)

M) EE ) FrmEmEL (B )L O 2 —F04)
m EFCE oD A RES DA —2 (ALIRERSDIES)
m EELICEY . BHESEG ANEDE BT SIS A

(2) 1B 7 oG EER I ( — T avEa—Fa )
" EHROHSESTRE SR

LEIRIRED MR
m GEEIZLEY. A RO R IE
gL, ERTOHETER > T
m RF-ID-ZFO—F)AFFIH A
FAHR TR
ERrE
T2 2 LF 14

Coprr kb 2007 by oo Shirab ] AL Bqhts Reeresa,




Advanced Informatics & Communications 2007

2.3 KA A FR22AO0 2 —F I ANEBITT

FRENTE CREENLAIAS
\ {MDhIlE Compatig)

igquitous Computin

x_J BT RIEHE(, T=BPD
i Pervasive conpimg)

Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.

2.4 kEf -
MR- AEFR2FHA AT

(MITEFTIHIVIILTE A it RIEOEETOHEENE
n EEUT D BRI R S O T LD BT
PRSI CRIT DRI T 5 — B0
FIFE N S E S CRIRTERS AL T, WaTae

rdat o KL

2 &
B IEFRE A DTRAD EiE S RhA. o
AR ZE T #2092 B ki S ({7

FAHLL. WEAEET A —ARORIE 2r aresaan Dy ..

(2) IEF2ARIEORF T EZ LM lEDEIL

BT 23T S RFR. KIE BB FiRMGY) S, EHEHE R
o —E 2O T SES R (AL TREO 4 )

Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.




Advanced Informatics & Communications 2007

hEd£0) - BhoEAOER

STEFEEMNCL TEROEDE L)
- BELDHERR ATHEZHELTHET 8
-FIREIC AT LELE (BERO FTE FH RO TE)

T MEEEIZLe{dEFoRARERLEELS

SRS A DS R AR P — A G SRS LT, ARkl
SR B T RE.

ML A 2 \ LT P S A

AELTF EERT ALY LA NSERT, TOD ALY AN T™MER =R,
YA S R R 32— e il BT

2 RF-FR-NEZERAN IR RLEBRES

El—FERaTS. —Has ol

RMETHAEEA D HEREL LA, R OALIER R S
ERDER ST AL LTS, PR S AR ISR AR IR S
Fit Mo IR st e T TR E TS

Fot. AU OV—., TRl F L, A 0 T RRIT RS LT, Shat ey
EEE T T RN

Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.

HETEE) - HEDSEAN

EADEFA =i mEE, FEETD - 20 - T RENEE
tEe. FRE-EFSOHETF
-REEERERBICHEMER AL BB IFILF -0

@ BFICELLY. BRTRERGERC OIS —FrlRAKCE
Lot RepehdT—2 2810

B GRAAT — LA R R T R e b, BETER TS AT R A
HHEEEE. RELTHA

= CRHETHE TR AR HETR, IR L TEAR T AR
1 SR - i)
+HET S im0 TR T R0 BT eyl AR RS SA. RET.
Mm P T R

Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.




Advanced Informatics & Communications 2007

HETEE) - FHLL O

-4 AT A S8R e A S it
m WUEICE, L ANEE, FH (T TS LA il s e
n TEFHALEVZIEE. 5531
s AT LI AT
m FFalFahieT 2400 —38EE
s A AT B R O =S e BT =00
n [EOM;&ID]Fu27—ME
i %A~ —ieats
FLAr R SR EE AR TS WP e b, VPP AT
D1 TS AR

+BE L AR SOT R A - e X awarenass] BRI LT A AL
Al L A SR SR AL T e B

& THORAS RybT—E
F— AT R R DA 2= PR AR B

= SRR e SRS A O
+ 3 AT L R L T D T RS

= I ISORELHTILRERSL 50 L SNEORS,
DT L D R T
TFIRMLAAL K, B0 20 A £ D SRR S
Y LE A IR, TSCE ASE RIS A AR
kT 200 by et Sratat. A aans el LA PRI SR 2 P R R R R, R

e d g ld4) — 0 AR A FHAALSE 23— 0/
5

1) Pervasive Computing
B i T RS 7
B EMRICHA A —Fo b —F SO ERERIN T
O E TEEL Ao e A RO EE SO EE L
OARD S S
O RERE R A
B DA DT — SRR R EEROEL T FT -5

2) Mobile Computing

EET 0 ONE R ra Rt Ay g W b= ) Fa R S
WELEE. BELEE EEE
TE=ER fEEER OO

B3RS 7

3) SEa3Eh (FHLL O a—Fa )

Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.

25

_10_



Advanced Informatics & Communications 2007

2.5 WEDIEF A2 2 —F+4 7 Ot
=

A

< HTE>=

“TEFIHER
<& -
“FIATHAF

A X RA175

Mabile & Pervasive

21
Cophr T 200 By Wofl o ik abT]. Al Bghks BemEpes .

BEOIEFF20 12— O R

)i Are—AF

22
Coprr b 20T by worlo Shirabr | Al Bqhts Bemres

_11_



Advanced Informatics & Communications 2007

3. FEE it E)i I - Symbiotic Computing
3.1 B3 (CE < Symbiotic Computing

o [REREAOCRRETZLEL. e EEERI oot sw=0ha

-
H3U A, 2 KRR
Symbiotic
\ 1 f Computing
£y 08
N
b g DERBR
\ b Ry
]

P T i e W e T N )
I {ATL e RS

23
Cophr T 200 By Wofl o ik abT]. Al Bghks BemEpes .

3.2 Symbiotic ComputingD {5

FAri—
AR—A

TETSER
S m— S G
T T A
AR A7 AEXR 2475
Mohile & Pervasive Moabile & Pervacive

[ Symbiofic ZHaMR ] | 3 A H ARG | "

Coprr b 20T by worlo Shirabr | Al Bqhts Bemres

_12_



Advanced Informatics & Communications 2007

3.2 Symbiotic ComputingD {5

-
AR—R

AL 20 B A

S s BT oA
Symbiotic Computing | <—— R

TAVRILTIAF
AEFR AL AEFI AL
Mabile & Pervasive Mabile & Pervasive

[ Symbiofic ZHaMR ] | 3 A H ARG | N

Coprr b 20T by worlo Shirabr | Al Bqhts Bemres

. Symbiotic Computing® #l Part.1: 57382005«
(1) SR AL-RE ™ Lrein ke,

Zhpuwmy, Poc.ol b 190k AIUAINO Y, 2T .

=Symbiotic Computing-

(2) &z HBidmveon s
T IR -

- - *
AEXIRArH FRTIEI TS ACESRATS Bkl

28
Cophr T 200 By Wofl o ik abT]. Al Bghks BemEpes .

_13_




Advanced Informatics & Communications 2007

. Symbiotic Computing® | Part.1: AR Al20105

—_ = — Fa 1Pl diud Takodoa L ab ol AU SR A g ant- bou ad e eana far Conbact-
[2} =) E&%G} EEEE_J_LJI ili *ﬁ 3411 bt Tkt L a8 1. T el e lare arbatiars s 4. arbrad
= T'I l‘— HH N e ok e e P =X uuf' [°T] k™, m“:d:l‘qu“‘Pl u
Hath . T

Tnhall garca and dppkeadlend, hae Trandd in st vone

LSRR T LM, pRAX0-XE0, k.

< AEHFIAT/ a7 > < Symbiotic Computing > ==+

J‘f—t?ﬂ‘# Je s S —
Srp 7 F ORI

#:-H.‘: -‘F wh

SRR

B2 -
2 5 N *’ E 3
H S %E S 0 w—rPc EBFLE 81

b B M M| A—FFFrIITF

D By, BT S L BT oEEsLEER 3
AP FUhASonEE

OAGIF LA I, RN A DB el

A drodr?, SEE D —FHROC R b A s a T =

HIRE M- DL S
CEBy L aEmn-i

PR TR R T — AR, pramlers | e E
7 s BT, BRI, T R Sl {‘ [ B %]
R S A T A A AT, A E tm tuzmm

ceprennem 20 e REAE AR il ), e S &TFEE?JHR(E?L%- i

5. Symbiotic Computing® ZEHH Part.2: 2015 F~mirt

B A SO HEEFNE  [pootoz rafut 0l gfEros
 mr T fL M §: VG AH, Tkt TERT e
A R Y e |5 A SIS~ — ) =2
& CREAPEE IR
ST

- ARG
Bz 20 F Ol . = P:)i—
ol . L LB Ay {5 Ly (Aj-l S 2 I3 FeI I F

oy EIR

24

Coprr b 2007 by worlo Shirab | Al Bqhts Bemres

_14_



Advanced Informatics & Communications 2007

Bl2: HFFY O BILTERUE

SO TRAL T I, pousoRr G0 Bl IEF-v
§: LR EL e T I S D £ 2
BT NEE DR |
§: Fyk D= 5L T ISEEIE
ISR TR AL

ff,):r‘:-'hﬁiﬁ -

24
Cophr T 200 By Wofl o ik abT]. Al Bghks BemEpes .

S: B HDEEFL I AEIBEE oI | BOVAT L0

ERIATG I .

8: ook D=0 E Tz U T F 3 r._m;.ﬁ-

)i IR F IS, }

P: TRl o A ERL T L . rﬁ,f,
AT ey i

hirJELE. ’
H_-EFEEDU

m‘,,-:‘?""‘-b- -
-

L ISIRE —

Coprr b 20T by worlo Shirabr | Al Bqhts Bemres

_15_



Advanced Informatics & Communications 2007

Pla. BB LR E

S ForD—> CutaR || wesEnahe.

L iR R i :

§: ROl LTh, BiEE e
BB =)L, BEE, Fax | T 0 i .
ST EEA T /:;.-‘_5 ®
LU BT \

—-:~?
:rtfaf‘Jt':ﬁErI:l " [ &ECELII-.
E ﬁj_gcha,k |:rt E|‘_tj§5m|; N #oTCha Al
= o e B T s, II_F,.;:L\ o=

___________ Fi: 205FA
7 Fit - 0 -

{Jﬁviaﬁiﬁ -

l\—\

Coprr b 20T by worlo Shirabr | Al Bqhts Bemres

m‘;{';’"/%
e

PSHEER -

S: S DR TEEERN L L T
AR ZHRR T LO0EELL 0

P: B35 EEHL TTiRAFEE AL A
5: ERMOIEIMBTIIS) iv-0Ob | - g0 HEEMT
L—EA DR R 2 TN
& S ANE P
(‘_-j’;l. EO “‘...__d,a"'(
s \ o BEo o L / v
4 ::::: e AMRE h"u*f‘
e ——mmmcmmm—-=mesm==—=—======——— > |
.": £
o e
“ ik

PHiEElEo B2k
BEE 4 i MY )L — TRARE

M‘,rj"’/"!}.

fr,x:a:;fiiﬁf’\

Coprr b 20T by worlo Shirabr | Al Bqhts Bemres

_16_



Advanced Informatics & Communications 2007

P63 FhFE SR N F IR E

P: EEIG TTEEEL TR E AL
S: BEROREIREAT A 20 11— Db L—
Fo 2 R E FAIE=y W
S o EPIC LT — ), OfRmA T, -~ {!}.
AR

MRS

33
Coprr b 20T by worlo Shirabr | Al Bqhts Bemres

6. 1}-—31?)[»'?1; YIv—tIFvILILF

EETU TR

B (M TERGLTE S

B L sl (o4 D0k ST UL L B R § s B S THA ST,
L

8 Fuwbo—hE TR EERYRSD e TN L TR R L ST o AR LAl

A Y =l

5 AMLA T, U TPz FERET e TR T E (D
8 e IMES Il T L — IR SRR R o R R L

225 Bl L
B u3baz 7O # e HoRENED g TE L L 37 i s it il 2,

| Eodal Labih B2 Rtz R A T A
5 B rdE T E o d TR LOrHE o R ?‘ BELE # L

& Fub =T E a U5 T34 - SRR AT

.

LAY
B Sl rie B B AL T e
B EUDE B = N o 1l E T 0 U (P

=} 5133

B Fuba—hbeAEEELE T Do hiEeE

B Mobadt L T & BEF RN A 8, R @V NF TR b B Ll ':]\
iy E e e o o Rl

L
Ll

M . n
B NPk A T B Lo 0SS 5 AT L, A B — B Il

P B W TR R L
5 WP M T S = bl — B D g J

2|1 LA =

B T g - Eole i i

P R EC N, TR SN

5 EEA OGS = bl — B e iR
5 ORGS0 BRI

Coprr b 20T by Worlo Shirabr | Al Bqhts Remres

_17_



Advanced Informatics & Communications 2007

E :
B el %gﬂbtlﬂ ?H‘HL\

.
B 1 il (2 SITH gk A RURE L st A 7 T
B Fob0 - 0L TR EEEOERN OCTEMCLTESRN e %) I’"j 7

Mimﬁm
B yJkz ik JH"f;t:’l.-?ﬂsEtl‘i‘ﬁn-’b
5 AV LA, W FEET @

5 2R =T WL Jl:l"'i*jdﬂﬂﬁ Rz LL

| ol E i il P SO o 80
l1B#1 -3z HEM
5 12 M T -2 HEWT

13 1 — &g HUE{SFENT

ENFE A RER N 2. e b =R ST
B BB £ I SIS Mo T R f 2.1 1AL W
& Fuba-hETnmbEa Uz~ T340 b & fid i
2h i R 22 FRAE R 45
B FILTYA S ML Tl TR 5 5 R 2 T L
3.1 teall B IERF F iy
=k .33
o T S ) AW
Y et = o= s, W, Faxty i 33 e
Lo BN T i it AR

FMER
5 M kb ik Tl B Lo B T 3 T L

Er Empe 1 Ss A TR

5 A M T T 504 @ L — P DI i 1 FIEE T — 2 sl

I A—tF w2

2B FRIA AT a A

RO TR E S 3 IR
B RPN I 7 e S0 e bl = Ho D 4 4 BT

5 oz KB S BRe

Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.

7. Symbiofic Computing
7.1 Symbiofic Computing™~=ll 7T

Are—

- TR

< {:FIE??ER

AEFR2ATIZ
Mabile & Pervasive

AEFR IS
Mobile & Pervasive

[ Symbiofic 5Ho#R |

Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.

q",=|[ I EAEBolE ] "

_18_



Advanced Informatics & Communications 2

7. Symbiofic Computing
7.2 Symbiotic ComputingD ¥Rk

<>

Ai—t7FvILo7

[ IR e 1 e
@Y — %)L =7 P AE ) g

(4 BIER 2 1 4 £ ) CSe2 A S o
(DI — 7 PhEPL

(AT Ko g b= 42 B ) FA0-0

AEX AR - 50b AEX A AT g- 50
Web 1. 0508 Web 1. -8
[ Symbictic Computinel ———— [ 1

ar
Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.

7. Symbiotic Computing
7.3 ER(aA=2)

o (FIREAOBECRILEL. O ERERIoNSiI5H0a
-
WU A, S, RIW)

Symbiotic
\ 0 f Computing
ANDETRR

FAC S C o e W il T N )
T{ATL 4 R

a8
Sopr R 00T By Mo o Shirabal Al Bqhks BaEres.

_19_




Advanced Informatics & Communications 2007

[ = o — AR

Shizuoka Univ. Japan® 44l

(o
Raas

KRR R—LRrybT—H

2007.5.25
B K22 R
IE % 1858

mineno@inf.shizuoka.ac.jp

Shizuoka Univ. Japan

A > N > A2 (IH\IUNO
JO—RN\URZE D HRE N\

EZ )
gt 2330
2
1,056
2,000 F 2 |8
290
1,495
1,500 F P M
: 114
943 | 758
3
1.000 il BBEE BREESE
w1 |2 1,457 200644
% gog 08 1,12 1y
500 | 3
o 00 702
2 78 146
1 | 238
002 ==, . .

0
1999 2000 2001 2002 2003 2004 2005 (SEEXR)

‘D DSL [A4—FIA>8—3v bk [AFITH [0 & (FWA) 2

-20_



Advanced Informatics & Communications 2007

Shizuaoka Univ. Japan

BB REON ST R & Goon

155)
100 e HI-FLE
.-!.
.'l) o _o|EERE
I, L 3 ™~
an a -
’
ML=
|I. " . A
&0 h B VD F L —4r—
.'. al Fleba—o—
S
I .|
[ o . _
40 i e E T X H A
*—**'*'**l:* ’
.." e s /
! L i L]
o I_.' _* F '/
. ik —
Iy i gl
$ B s = = el
& 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 L 1 1. 21 L 1 1 1l 1 L 1
1865 106 1071 1074 1077 10RO 1083 100& 1080 1900 1905 1008 2001 2004 (EES)
= hI-FTlE = IWDTL—V—-LI-—F- v
+— EERL “— ETdhAT
3

EHd EhEEa szt

Shizuaoka Univ. Japan

BHEERELREO RN (—a O

EE R A R ER R TR A

EHd EhEEa szt

_21_

0 0.5 1 1.5 2 25 3=
HS—FLE |25 e
- EF T & 5O
P FLE Tt ] 1.9 FTETEE LR N EE
n L
] T [ -0 -0-N ) N & B RN
% e - 1.0 7ewFee| —mbh g T 7
&= VD7 L—=v—- FIATTIE —
- e 0.9 =
Loy — o
_ - - T 88.3
FRLARLT 0.7 T
— it il -15[
¥ Et ] 1.5 coFL—v—-|—ars
z ) . Lot ot 2 I—
5 =n4 _ |
¢ SRARE _ﬁﬁj FAP ko Friud ] 14.2
i P PR ¥ 5 mREL]
-: BRERC{R 1.1 “.wﬂ“ iaa
" s ! el <
& EBFL i I-|_u FUaIRNET =12
e | A—
ﬁ—'.rl’.'ﬁ‘;;;ﬂ =485 :15?

(HRFAREhReRsAN,

HASEREEE TENAY

T ORI

3



Advanced Informatics & Communications 2007

E-IICT
z

CES2007I12T

Shizuoka Univ. Japan

\"3" [hens

_22_



Advanced Informatics & Communications 2007
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= Appearance of dual-mode mobile phones

* Potential for new IP-based multimedia communications
= Recent consumer electronics

* Media devices networked through broadband Internet

* Much greater capabilities
+« Bandwidth, display size, quality, and computational power

—

= Combining advantages of both into a single virtual
device
* Complements capabilities and provides seamless
interaction between them

= Mobile phone acts as a control point, mPAN
Keyword: IMS, FMC, SIP, home network, signaiing delay .
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Mobile Personal Area Network (mPAN) A\

= Mobile phone acts as a PAN controller

= Seamless inputfoutput devices control for
networked media devices based on Session

Initiation PmtOCl‘Jl (SIP) SIF has been chosen by

Haome '{E 3GPP a3 its standard in IMS
Netwnrkﬂ“ . .
Being developed in

HAMN SAM Clients

%y WEE‘JJ' 3 j&? The architecture and its
._‘@| extensions provide great

. Broadcast affinity for future ubiquitous

ITS
Bruadhand * Ccommunications
réi / mPAN

IMS: IP Multlmedla Subsystamn Heterogeneous Network

ﬂ'«r——

FMC: Fixed Mobile Convergence Conw
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SIPOERAHD=X L (RFC3261) N

o Tl g AR R T iR (e 3 BRI ISDP T S )
» SIP UA A3 —u bR B (RFC1122, RFC1123) 7T,
SIPLIAHIDHCP, DNS, [CMPTaE & — T 28R T V1A
o SIPH— A A ER RO R L AR REIRYL (LU A

3, JOF, USEAL DR, A7 T IIBRERR IR AL

T A |
REGISTER | I-#URIMZ§F
IMVITE i RS E R

ACK i E

BYE FriaiE TEE
CAMCEL AR e d e DL
REFER. Tl BRI E R

. . , - Shizuoka Univ. Japan {-" -
Tyl al Al OFRE \

» To date, much work related to session mobility

* Proxy-based indirection approach

O Transcoding, ransfer hiding, and high installability

A Global proxy tends to cause inefficient routes in some cases
= SIP-based end-to-end approach

O Separates operation from call confrol and multimedia

A Requires renegotiation between end-to-end parties, even
though the destination is phvsically nearby

» Analysis of session setup time in IM5 and effect of
compression scheme to SIP

[ Long update delays and high signaling overhead ]

10
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SIP UA: SIP User Agent{ZE#SIP»  SIP SM: SIP Streaming Mohility(3E3ESIFD
B2BLIA Back to Back User Agent SDOP: Service Discovery Protocol
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‘\ - achieve system-wide properties
such as security, reproducibility, ..

Management Services

i

- name space for users, slices, & components
GMC - set of interfaces (“plug in” new components)
- support for federation (“plug in” new partners)

J—

- - provide ability to virtualize and
Substrate Components isolate components in a way
\ r-—-/) meaningful to experimenters
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