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ME

v e
71 SlE Y9 AL

= al -
4, Bowgd, SEEARY @ANES Fusl sl e Aeda: sRE

Al 25 Q1AL O]Ei‘d 718 ngoR Ao o T2AEZ 8 Fd Qv v FdH
Y Ao AZRS 20001 DARPA|A] NewArch X2 Eo|A A =
A AdH Yl HAER =R GENIO HAIE Ao ® BAX o= wmoA FZHATH A=
o mgedey ZEA=FTE= Future INternet Design (FIND), Global Envrionment for
Networking Innovations (GENI)e]™, ##o]A+= FIRE (Future Internet Research and
Experimentation), EIFFEL's Future Internet Initiative, EuroNGI & EuroFGI, YX oA &=
NICT's NeW Generation Network (NWGN), Japan Gigabit Network2 (JGN2)7} 1o,
Fglyetel 4= Future Internet Forum (FIF, 2006)¢] 18] Zof <t}
Aol 218 Yl2 Backward Compatibility7} 7Fd $83 Q- FALE o] AJEL $H7 ol A
of @Al AFtet Jiko] oy Aotk o] gt Aol wel m Ay HA
A B owg e e ARl 27 ske] AEA AAE ook dth elal vggsk ARjAEE
ﬂﬂ4ﬂ ﬁﬂﬁ F2%E ‘Clean—Slate” ellA AAE drh= Mdoz Azksta Qlvh
Hde AAY A5E el AA A {FAE HAEHE GelA dEE
°HEJ— ﬁj}g é%—s}% Aszdoe] a8 d. dAAA R vy AP ATE 2T H
2 13 NSFE] GENI 22 A E9L f3 ICTS FIRE X2 A Eo

—

mHAE T QFAE @ HAER
naolEl o] AT QRS EMS 98 HAEE W o PAES thA] v)%sla, Aot
= APo2HE Al (29 1) dA7HA =95 e vEdEuE gk a4}
1o 1071 = Alste] w2A8ker Holth z+ @ A Y] figk AH e thex 7}



| Economies | | Data—centric | — —

| Scalability

&{“”“/

Security { | Contexd— |}
5 |

conﬁgmabj

|Heterogensity | Qualify of —

Servies. |
N AT

a9 1 vRE 8 A

sgde @ AEdel A Qe A 2 BAR Fo U v Ue AAT 0 7}
A4 ZaskA PHE 24 BE F shvelth WA AHY telFe grom 50~100v] ol
718 Zlo® diEth =@ vddEe A% gol AR FulANL Wl
1009 7} o4 @A 3 WA ol o] WEFL 2 VWL AUT F oforah A
Haw, o5t IPve 3% So= od ol=ada ey welA sy
$% mawa gk mebd weEde 2], elE, By, o=ay X
o P e E ey

e 1A/ 314 (Security/Robustness)

MHAE UL 2, 9, DoS 4 & thFd Wl vACRRH gHs)
AAZ FHEojof ey, e dA Fd Hdsidy g2

o] AlFwojoF gt}

e °]57d (Mobility)

e e T wEel ofF Alel olsh A ek 298 el f4 wE FEo
Yol ol el glol AAsolok srl, I BIAFE A o/ F W=
BN W o]y Aol AFHojol Bk EF AZ§ tivbe] 22 AA s} RFIDS

e %

e o]a X (Heterogeneity)

A JIE e g MY AR 850l A JhssoF ek EIF Fujoln], thef
FAHA(IEEE 802.11, 802.16, 802.15.3/802.15.4 5), ol=—-= UEHH, HA UEHA
s oldA Ey ATE ol glo] A dsoF gtk ol gk =g AT o]HAS WY

ot
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o olFd AT, o7IE wE Iz AT, ZrREF ATS fdd B2 43S v
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Py
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e A1)~ FA(Quality of Service)

A2 FAL I H S 9 RS Ao R B e glANE & 1P 7Nk QY

o] 7R ARl Ak R F5]lE Al FH AlEE o3| WA A HEolA

= e T8 5x FY shrtelth HlHIHYdA = OdFE 5o Ars F4E o
H}H

tol A ok o r AFajopst=Alol it PEdd F27F AAE o oF Tt

=
L=
HOo

N

o A /A% A (Re—configurability)

WA/ ASEA e vdJdHYS A7 2R 27AMR T stvolth. dAel JIF Ul
AFAN HEST 73 AR MEJIAR FAHA A2 Arlay 7S 4838

7] fleiA= MEYRA EEZAY AFAolu Aul= AJHA Fo] FHore= E7Hssth
A JIE s EEEA], Fuo] $2 AP & ATst] AdxE ZRaAH -7/
2714 A -7V s (programmable/selforganized) V| E 7 /7 F4, HESY 3 7} Aksk
(networkvirtualization) %™ o] 28 7bed 2= A7 EojoF g,

2} 4] (Context—awareness)
BEAA 7eS mEJIEY AMHl S
e e o]Fe wE Al S
| A = dofofF I FES A= VR4S 8aEs AR 91 (where are
you), 79 AE=A(who you are with), o] gt zpdo] Aol =4 (what resource are
nearby) &°| A&%Th

o 72]/d (Manageability)

d QAEUNS #eE Zdd(management plane)olgh= 7ie] A& d o
SNMPeh= @edh 3 w2 Z2Eas g3 drlet e oF §& EYHY sh=
FEoE e #e] Vo] AlFEel $rh wHJIE Y g o|71F F

S oy v EYAY WG olF 7e AlTe] 7[EASE HAHEE H gl

A% AzE TG F shtelrh. vgE Y @
beshis Aulz el

lo
il
Ach ﬂl [rt
riot
o
[o
rO
1
O
k]
>
o
-
S

X,

e E MEe A4S AT AAHA B A5l ATl sk M olF @i
E9as 98] S8 we SudAel Wy, 244, A4, A4 )% 5 78y

e s ofof gt

e tj|o]E —F 4! (Data—centric)

A QIHYE ok I 18 dFdRol TRE-FA9 Au|2no grFo] HAA A, b

29l ZAE-FAY MHARE %7, telnet, ftp & 52 & 4 Atk 22} P2pet 2

of H< tiFHi v AMEE Y &5 ARRAE 5A dHolEu AMuH| = AREREE
=

&
Agstal, EAEY AMuse] 9= ad e davt gk vEJIE S o7t Hloly -

mln

\1
oZi



Aol ARe Sgolt Au2z Agle] bsstE AFEA Ao} Sk,

74 A A (Economics)
7] AE U2 AE7te] ko] & &8, AFgE o] AAAdl uigk aFALgke] dE wkl
A &3 AA"E YEYIo|th n ey YL [SPY & AFAES oj@A AHA A o]

F2T ¢ Qb U@ BAAY TvEnE AFE 5 ejok itk

o i N

THAE Ve %
el At T 2 A AR AdEUS A% 725 Adeks Aolvh 1970d

ol AAlE TCP/IP Z2EZF, IP oA=dd/z8, A7 2904 7Ise2 ddisEs & <

9 TzE VPR A% A deud s AuAHClol @tk @A Clean
Slate AWMl mHE vl e T2 % AR Aevke] AT Foks Tt gk

e HES A 7Hd3t
o =3 HekTEo] A

A APE I e REH A7Ent AyEd, HT IETF, IRTFE Aoz N9
7 & 2R SR o= SAS wolvw ATt AdH I k. o] 54, HE
57, PIg9-® 59 S7tR Qg #9-®’ HolE AEY Frke AA A dA 71 Al
Wl Aol & A F stuRE I E ) ol g A= A AFEHE IP =
g2~ AHA(ID: Identifier) 9t Z Ao (Locator) 7]1%5°] 7 AM&E7] wjioln, o=

12st7] s @A o=d2= el A Do} =ACHE EelatAt, 52 IDE SEAoR
oAl AAEE = A7 2138 o 9t} ID/Locator #2 Zhol o AF =L FFI=
IETF RoAP BoF & &3] 3 Fol stk @A Add &EFHo2+= TAE—7|H WA
I EHA-7RE BAom o] EREM, x4 o= LISP, PASH, HIP, SHIM6%™
ol A vk ol¥d  EFAMES d Y Fxd AR 3
(backward—compatibility) S 3L8]s}e] Aotd HYp dAHQ WA Eo|t), o9} F A
IRTF RRGOIA%= Clean Slate < 2o @& AMEL 2 5% 37 A5 ok
Sl HZ] 29H 7]e2 UEYA ASAoA v E] B E(stateless) 28

2l
T2 7HestA e, olF Tl fhvEe EREe] ddE AHE fASA devs A
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IREFOIUY MuAES TR HESLIAYd E41-¢9 JdH=E FUF FH4E
RNEF o= A7 A Fol Ak o) d A= o 5 UIEHYA(active network)
=& H2 AE S A &s] A @A dvk DTN tigk 7hd-e dA IEY
317 Sl M= A AZAA (always—on) TS el st w A Faly] oy 1y F FdEH o
A (intermittent/opportunistic connection), FA|ZF A 59 & 55 AHs= ° 714
ol ofeltioj® ;e glvk. %7] DTN ISOCe] IPN ZZAEW A7 d44 A4S
sl AAE Aol o, HIRA/olEw A T TRHew Qe 1 &xUF AA FeA
sar gleh 712 g TCP/IP Hdjd 2 tial W& (bundle) Z2EFS 7|Hto 2 3=
AR =719k e Wele] WA dg RdS ARgehs o=, DTN e TCP/IP7} of
d bE MESAa/sSAs ZREEFS AREste o= o AloldAR HE7]
(asynchronous) HEHIZ F2lo] 7MesiAl & 4 Ave d° k. 2™ 29 3L 7]|E
TCP/IPet--" ¥} DTN 29" 2] zto]& yERd Aol

o

v}

S

Lavers Sowrce Internet Transfers Destination
Application ?® ?
1
; -
Transport TECP T(:P
4 T
Networle ]:1" r P P
e N [ 1
- T T
Link I ' ! | | \
= | ' | | | )
T ¥ v T 4 ]
Fhysical P simecs e b L S S—" LIPS - -
Internet Host Internet Router Internet Router Internet Host

13 2 Internet Transfers



Layers Source DTN Transfers Destination

Application [ ] [ J
L 1
FPoténtial Porential Fotental Poténnal
Bundle Déjay- _8 T Delay T 8 T Delay 7 _8 Délar- _8
) i T ! ¢ CE ! Nonr:'l'fl" I NontTCP o
Transport Ttl’ TI[P TP TFF Trangport Trakport
i i 1 | Nor-IP Nog-TP
Network ]r ]IP ]T P Xef\%’oﬂ: Network
! ] ] 1 t
Link ! 0 ! \ 1
1 i ! | ) 1
: ! : 1 ! !
Physical i el =G e =jm - - - i e b er -
DTN Host DTN Router DTN Gateway DTN Host

| J | J
Region I(TCP/ID Region) Region 2(Non—-TCD/TF Region)

1% 3 DTN Trnasfers
e Z2AE 53
Ul QoA v UEL T} #AAste] ] al Qe Z2AE} 7b7to] g 4 V|5 Al
Ak

A sk = AHY WE Aol st

u]=¢] GENI ¢ FIND

GENI = A= HESAE 93 229 "H2EW=9] dago| oste] 2005 W 8 o
)= ¥}k A (National Science Foundation: NSF)o] ¥e]3k o g 3ot} nlg] Y
EHT & A% g A5 Ate] AR e A Aol owd kA &
B v WEAE 188 + vk 2822 vy vEYIE HYPste HEEWEE
ME OgE Ak 71ES 78 & dojok gttt GENIE 7Hdsed 9fste] A2 e U ES
I 71=E SA Ak glo] Hl=E & Q== Frh. = GENI H2Ed Fofstes AT
Ao Al GENIS] 74 @42 Tz & & 917 3ta, o] 7|wtog Af2s yEYT A
Al oleltjol g HAE & 4 QA 3= sdelth
2007 5€ol w= e AT FF v YES A
2(GENI Project Office: GPO)Z BBN HAZZA~Z AAsa, &F 4 dz 1,000 7

9o s 29 Aoz sto] My vES A B3 244 AT s
ol
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>
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TE5S A 3=F vk BBN HAEZA 2= A
qats AyHo R Fdd Aol Ut

GENI = ©]x¢] PlanetLAB¥ VINI®] AE2 A7 ZAFEES 7|¥re=z FHH i,
PlanetLAB & UIESA 3 AF ool A2 7=

AT UEIRA, 2,500 B o)) A&} 600 o]

29 g 5o HAEZ AyHow Fyd & AL Aledul. VINI(Virtual Network
Infrastructure)™ PlanetLAB ¢ A3& HEYA 2AFo2 $AX A8 o}

GENI, PlanetLAB, VINI o] A3d<& 9+F= 3t& WA, FIND(Future Internet Design)e
g5 15 do mHy UES T V&S A3t o]t FIND &= "= #8f Agko] |

fr
(Kl
U



g, v MESA o8 A, dF, WiAYS AA 5 dutel ZAAN @A A V=

ZRE =gA0] 7|&S A7sust st o).

#% 9 EIFFEL # FIRE

FHe AAY JMESAE 9ste] EURO-NGUFGI A5 st ok fHe FP7
(7th Framework Programme)-& S1EY9] mg F-x 2 #jo] gk ofojrjoje} A+ dH
& =ostal wfFske e AEstes Ae HHo= 2006 d 7 Hel EIFFEL(Evolved
Internet Future for European Leadership) 23 ® = (think tank)E A ¥H3}% ). EIFFEL
S ‘mg o YELYARE dZ2% A3 (The Future Networked Society)'S *|3kstt}t, EIFFEL
AN @A 79 67059 &7 A o] Fodste] HAErt TEAE A4t < E
Ul ob7 A of AA| 4% & Ak o5 A 2020~2025 IS Wt o® gt
A= v UEYAY HZEE $93te] FIRE(Future Internet Research and
Experimentation) 2= HAE7F 25S 2o37|= &1%th. FIRE HAEHE=E /g o=z

THRebe bdetE A9 ATetel vid VESND /14S HaEdES Ik

o

U] NWGN # AKARI

diLo = wH HESLIAd ozt AFE 7]EY AAW UIES]A(Next Generation
Network) ¢ FE3dlo] 2AH W ES A (New Generation Network)dls fo]l2 B sla
AAY HEAD RS AL Ak AAW HEATSE Y vEAE 25 gol®
o W) NGN o] Hu=, dEo = NGN Zh= ofol& th&o] 7 ofoj= ste] Ahg
skt itk AHMd M EIAE NXGN o= %7]8te] 20106dS HERE sk AIgY X3k <
TE AAsHs W, AAY MEYTE NWGN o2 ®7]ste] 20154 o] F&5 st
AHY We A5 7T A2 AAY MESA A5+ NICT(National Institute of
Information and Communications Technology)E FTAlC = F3PFH i Jom L dH A
Fo] #AF AL VIvtow R UEAI e digh A= gAE 95 F vk
NICT = NWGN & 9?8t HERA o789 A& dAsh= AKARI Z2AES 1133t 3
U AKARI ob7181% AAl= BE F97l A%, 43 (all-optical) 4 =2/9% 2913, PDMA
(Packet Division Multiple Access), ID/YJX A (Locator)E2], 28 deo] UWEHYIMEYA
7143k, A7F F+A Ao (Self—organizing Control) 52 3383k,

%79 CNGI 9 CERNET/CERNET2

S 19949 ol 15dolgh= &2 AHY JAFE 7AW 2007 6€97bA] 19 6,200

o] JIEY AR 5 V) F8ka, H IPveE HIESE JAEY A okoll A Bl ekl

d4S Hola 9tk T2 UWEYA A+ T %8 AH(National Science Foundation

of China: NSFC)o] F#st= ZiL& QI Ul NSFCnetd} IPv6 ¢ &3 A9 S 9% 5
<

=] At Qe Yl ¢l CNGI(China Next Generation Internet)[19] T2 AE =&

=]

S



sto] @A vl HE Tl X GENI € 22 AT digt #4do] Frkslal vk 1
Hog o Hzxo Ax R uSF AF W ESASQ CERNET(China Education and
Research Network)e|y} CERNET2E GENISF & £ TE GENI ¢ 43 gAE

of &&st/ 2 7tedE FEst

39 wAAEY £
FFe 2006 ol ve V=R WF AT AH, ZA AL, AT FHA TEH, F
A FY 5L BA0E st vid dHY UL wHAT. A4 v 9 2de o

=7 2ol 570 97 1% (Working Group: WG)S T3] A+ w7{e &S vhdsta

o]
PR

~ b9 97 1
- %4 94 2%

- AHx 97 0

- HAEME 94 2F

- 4% 97 1%

a2 A8yl ¥9L 2008 dol| FRC(Future Internet Research Council)@h+= F&F S X
gt v MEY A Ve A9 #E3S FR5a

vHAEY 43 2 HEEHE=
Clean Slate Aol 7|Wto = F A2 v HAHY AF+= ol& Asta, AFsH7] 2l
Mz HEEWE=E a7gth A9 U2 7l 7]gke] A TCY/IP REE 7|Rke
2 FHE, AR v mE mHjIgyl A Vess Adsta HA5sd s o
H7] W&otk ol#d HAEME=e 2L 19691 ARPANeto] & <AEjyle] glAEH
=24 TCP/IP ZREZ3 7] 23S 22Y UEYIAH Tdsta s,
olAl W HAEIE g FUe HA A= HEEW=7E dasith vgdeyl HAE
HEE 918k 71242 8 FA o 2= BT S 238 dAIT el Aol 7beshed ok
sla, MEYAE 2z adll-7l5sledob 3la, ARPANeto] NSFNeto.@ Hatglwd #
Horo] & e agste] A, FFHEojok drh ol& AT E A AT=E
+ PlanetLab, VINI, GENI 52 & 4 It} PlanetLab7]& dAY QU] A2
3 HAEWE 345 Algst, 71E TCP/IP 76k
L3ol/de] BAoA MR ZREFH $&5 APste o AFEEI Aot VINIE AR&A}
AE ASES L2AZA7A Sdste] AAS BlaEm o, o]gd 7]E Q] olelrjo &
St HHAENS e 2 H2EM= 34o] GENIoth W HIHYl HZEH =
of g AT HrtEE A JAFT UEN D 7HSEE vRete] A4E T (federation), X



UE ¥ (monitoring), =4 (measurement)”’] % So] E3tdA}

H#HAdeY EFE3 53

e e BFE3 A obA 7] w=ojuAld] o, A "YU xFE3)
IETFol ola 198610l Alzts]o] 27 AE Y ARES7HE Aot 1990d ] $Rk=
HlsFitkal Azbe s o, 2020 o] FE oldatE wlHIEYl By A7IE algfdthd A
o] MBI FFESE GA] AFHE =oEa Al oF = Fo AT HnbEo] st
olt}y. Eshet WA= AA FAEFEsH7I 9 ISO/IEC JTC1# ITU-TE FAH ==
HHE AT olFoz a7A 9 FAE Ao APS A dAFelr, IRTFE F
Ao Z= Zb v Qav|Ee Wid xFESE Agle] aAH L gl

N
-

AN

N

ISO/IEC JTC1/SC6
ISO/IEC JTC1/SC6 = 2007 48 = AlgtollA d& F3]oA ng HEYZ gt &
e 3o AYS AAskaL, 20079 99 Helo ZEA EFEF(ANFOR)OA i 5H
3] o5 JiHSHITE 2007 99 3|o] ANE v o R, 2008 49l AvHt A D™ 3]
oo A= gharo] HitvbEe] Y UEYAE g MR ZIAES AQke}7] ﬁ?ﬂ 7]aL
T 3AS TEEY. 1 A ITU-TolAM e me HEHA £+t 23] d4S AT
A 7F A H Ak gk 2p7] 3] o] o A Aﬂif F7 HAE AFst7] 918 NP(New Work
) EA7E A EdT dA A" NP A= ITU-T 9o J9S F3dto
A 4o, a7 A FF7e] Aol A —Eﬁ*, YA, oIHA, NE ZREF §

o Wa £ME ZE3E ALS Fa 3l

Item Proposal

N
iy

e MYUENT 2 TA
e DPUENTE AG BA Fo

o 9% @TANRT W HA

N EEECEREE DR

e mYUEND TE D AR ToeD

ITU-T SG13, SG17

ITU-TE A A7712H2009d~20121)S $letalqf 5o disl] =9 Foln, o<} #els}
of nHUEH Al ik oA 2 EF3t 7heAde Esty] Al &Skt 2007d 99 A
vlukell 4= ITU-TNGN-GSI 3|27} 7/HHHA oW, o]F NGNS =9]dk= SG13o4 w2
HES I digh A+t AFFE o5 9g 2 7AS Hoste 7]aEse] AEHo] g
3 =oE ATt ol 3 =0l oA AHE SC6 3o Aol dAEe e 4 FF3 W
9l Tol Be ofHo] AAFHUTE 7]1FE NGN#He] Zpo] g F%5 SG13e|A F318ta1a}t st



o] 2009 FH Azt A2 3|7]o] sty Bu A Al 9 feS FHsiof &
Aoz BT, HEg SGL7AAE vHUEY AL #ASE “Future Open  System
Communications Technology &= ©]&9] Al9F QuestionS A|¢Fsle] TSAGO] AE3H7=

o WE A Eol o7 el AF Fell o] M 7led SCeW 20081 11€0] Al
HE_“V‘ HHWEY T Z2AES} &7 ITU-TUHIAAE 20093 M2 37]o] 2
AFF=37] 73 35 FT3 Aol AlAE 5 S AoE Addnh

ol
-/

J-p mai' rlr

;—"IL
|y
-

IETF ¢ IRTF

[ETF= 7l EF3E flote] Ropd= A7 2&F& At vk 9, f+8tel o A
A7 dagk 7o disiA= IRTF[4]9] A 145 (Research Group: RG)O = &3kl
Ak IETF ¢k IRTF oAM= 53] g9 oj==de o34d oA, aela 44
(Identification) ¥ f1x9] F5 =7 Al whete] B2 HA3 Aol o]FojAa )
g WES IS dEE o] E thRE IETF o 92502 A 2008 & 11 el 4l
A% ALTO(Application Layer Traffic Optimization) 7 1F3 LEDBAT(Low Extra
Delay Background Transport) 97 1% 59| YT} PlanetLAB ¢ AW Eo] ZFogst= 7}
=d v vEAL #d olE dFa dnh IRTF o 7 I%  FolAM=
DTNRG(Delay—Tolerant Networking Research Group), HIPRG(Host Identity Protocol
Research Group), P2PRG(Peer—to—Peer Research Group), RRG(Routing Research
Group) w°l Vg UMEHAS #HH olwE b7 Ut

ol

IRTFE= IETF ol AaZd A+E EHoz 953 Y= A+ 1HF (Research Group) &
=24, APAor vglgdelgts olFo®m Ag7F JIPHA = Fou, 2000d o] F
IRTFol A R oj2 Aol A AgHmtEe] A4 vgilede]egt= o]F = FIND,
GENI 59| Z2AE GoA dAAE] A7t s ot A & 14712 RGEo] A+
S ATl da, mPAgdly AHs dEAQA AFLEZE ID/Locator 8], A=+
Ao 29, 29", DTN, e¥#e] "HEMAE A7 Fo] Jdon, #d RGEZE tUadt
° =

e DTN RG

¢ End—to—End RG

e Network Management RG

® Peer—to—Peer RG

e Routing Research RG

e Internet Congestion Control RG
e Scalable Adaptive Multicast RG
e HIP RG



TTA
I E AEHBEAT|EH 3 (Telecommunications Technology Association)®] IPv6

Z2AE 2% W5 v yEND ARuA v EQI] fE EFRE FAsn

=
= FF & JWEstar, ISO/IEC JTC1/SC6 o ITU-T ¢F #2 =Al EF3F 7|70l A 9
I
m

M MEQD BEs FES AT FU AT AL ATL Aol v YEAT A
kel 29 A8 g Pt

MEQD g0} 2 2T AG 49
FEDEC LRSI B
MEQLE 98 8T g 4o

FEDEE R P IS E D



GENI: Global Environment for Network InnovationsGENI¢| 78

H) =] NSFeoll 9Ja] GENI Atgle] 319 571+ @ defdle] Adata e 743 fAE
25 F2d. dF5 50, 3 dHUS E"“ﬂ FloFstr, 2ol Wojxw, FAE7]7}k
ofHaL, A7 =)o) &olstA ke LAlFEC]l AEHT. olHEd ZAEe] e &)
Hog oy 7HA 4l7 AAE o] AARE o] A7]mEo]l AlEH ol Aoy &
TR UED, =5 493 AgE 34 stelA BUEEAY] wiite] AA d=e 283517
A s SAEE BE F28S 9] feiA gt AA A vEYSILA HE
2 Favt AT 18 gk @] AFAAE EAGHA W}E} GENI= of#f3 &

oy
iy
o
9
=

= Aol GENI: /18] B AAEMEel A5 S50 ABAQ ol el 5
of WHoIA gt At WY e Tx, Aus, $§ Teade] AWE FA 2= A
o §A4e P APeE e HAENEE Agsta ok

GENIY SA}
SlEYlS 7iwto g A enlge] UEYA & gHAEWHEZ= ¢ 142 PlanetLabol #
AP stusel AFxE5o] oA PlanetlLab 9437} PlanetLab®] 3HAC] st <l

Iy

As HRCE 20045 GENIC thdh 7o) A5 GENIC| deAds 943 +
tjo] 20054 8¢ W Ao NSFol 28] GENI #ejgte] W s a1 GENI Z2AE7} A%
Ak, L ¥, GENI Z2AEE 1709 A& 1&(Planning Group)¥ 5709 &Ad1F
(Working Group)e] &A= o] &Ealqivt. AlE 1HS GENI AdnH]e] MAle] djg NSFe}o
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WE YELF (Backbone Network)
L U ESAE PCNEO] F4f ZolES Sl A= d4d¥o] e WEYARE, PCNES
S Fa oA AtelE B oA QIE Ul AZHT WME YESAE GENI oA
AIEE zhel A AlE, WM UEST A3 A, AHYU SA2EERS] AdAA T
Al 7HA] 9es @gdn), GENIQ ME YEYAE GENIE Algsts AFAEdAE 7
of MIENT EZ=A], 7P ehv-E ok M 29AR HolA dnh. &, X oR WA o
7bs sk ghol Ed 2 (lightpath) @] AAES S8l eh-HAA Kol 7Hde HESa EXEA
= AA FAS AolE wiA oF B YEYA EZEA s FusiA FAe] dr ®

El

HAglol 71de] er-E ek 7He] /\H A= T7de] HA "rk.Core Node (PCN)WHF-=

A PPS(Packet Processing System)®} CPS(CircuitSystem) A BA| A8 o 2 JLAFE T PPS
gl k=, W8 T MM, 29AE T dAHE ZragHE stedol(dr, YES
ZEZAAY FPGA)ER o] Fofxl Alxvlor A7y 7 g4 JIH o] ~E A Yt}
CPSE ol 7kx Zelia EWAZE ZREIZES Adsts Z2adHE Zyoly
(programmable framer), Z#|o]HW o} PPSE WEY T g5 HEA AT 115 3AH ~
Az, B #HHANA ~9HS F3sE= ROADM (reconfigurable optical add/drop
processor) ¥ 2 3M AF LAER FAE AxBoR EY FUhd o] AV &
A= F7HAQL & F7F Qlol= GENI #e] HEYA &% THE ol&F A
t}. CPSE 7 -4 <E o] A~E A U3t} Processing System (PPS)E &/ Z =
oA HFe 7Y eHE AAET. 74 TP g EE MEYIE
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52 AT 5 ol e A3 AR BE ebelsd &3 MY H9EHE o 94 Wt
AHe doA BT ERHOE B4 & JE nsE Aoln

QA DL 4Y s, 2902, FY gastne 728 gt 4Y gt
NS AR B4 ool 42 A AelRE A 2ANE B 3 A

Aol 7} mpolaw dxlo] AFApwirie] 7p} ghe-EH R widE 4 AN AAe] UEY
ZRZAA T2 4 wtelar AXES EElHo] dnsitidE HEe el e LS Tt
at7] wiZoll GENIOlA o3t Fej= AREH7] 2dsirh. weps f2e Z=Ad &
(processing pool) TZE A8kl Atk o] oAM= ZrAA <dxlo] APApwirte] 7}
& E}TEE Al wH, SRI7tEES 9A dZls siY PER et Jdol9dd=
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a2 A FEeLsRE BEY A7), Ay B3 oA, AE A5 T3 2ol A el
AREE S BESo W As rAskeE #Eeol £% ATCA (Advanced
Telecommunications Computing | A], <& sj7] A~ Ao 3 AdS xYsl7] sl
Zo] S 7|5 HE TZagWE s=9o)9 NP(Network®t FPGA Edo]=, A]
28 & Edel= gl FAE 7 sk AAE 7P gHE 1ol ARlE e
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&3 Aolv, F o0 G FF BAR Y B dY ARCE AgshE o,
AP SONET, & o A olt¥l, DSL# g g 84 71%S Agste Aol 2
orE TH olUdl 2UXE AHEe] VLANE TFdste

bl
s

HA =9 IPE AMEsE THF AHs EE MPLSS 2 574
&

>,\I

10]
15 A2 Agahe

)

A2 W wjx 2d
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A9 VLAN, MPLS, IP HY& 3} 2 7|45 Agdte] AR~ 8198 AAn Sgso
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A AqBYY P AEYcRE YED oAdA 1 Fedol HA FUkstEA A EA
dstar v o8 ¥4 714, GENI 22 7|ukdulo] x3d FA7|eE7ue] W4 UE
A=, &1 API "4G" Cellur/WiMAX A28l Q1A FXA7]<, A4 UESL A, o & 1
=go] ¥gdr ¥4 Ay AxdEZE F 7Hx FH7F Jded 3w Ry
GENI W E3 AAEE PEN(Programmable Edge Node)o]x, FHA 7} B Abol] E3E
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EdolE FEste] 7t Egpolxanitt M wAle A, A, 7MY "HA, M A
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dat= doly A &Eepol~ 45 Fwstal

o} GMC (GENI Management Core)+= W=2A Z3}star
T AISE AYtAAME g iR Wt o

o=z AMEA Wwy}t JpsA s HE =g
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F&3} (Abstraction)= Al 7k A=Al 435S Aolsta =, AxdESEDO]

2= (slice), Z18]aL o 18] Al o] E (aggregate) 7} HF= Z171 &0t}

AXJIAE (Component)

AXAEE GENIY 718 7124 74 E50=2 oA #HFH, A= &g-¢H, 22184

5 A ¥QEEo] o] FEFE 4 . s FEXWUEE CPU, ”ﬂEE] b=, g9
KeX Z

Cas Hl, Olﬁ% 7—.L *}%X}Oﬂ Al fQELJE A BF
= HEGE 7Pt goly, ook WiE
H

il ]
Zp ARG AN Al £ el HELE Ao dFE Ato] wjis] = HELDE £ W
<

o A, g HEVES &YW (sliver)E Butial wal=d, W@ A&k
oAl Fojd AXUE A5 FAlEoY dFES BT AHEA Z2O9S BYE
of Agst + e AdE B3 S AP (execution environment)S A FHT}
3 skal, a7l &M E &5 &gl (active sliver)gl gtk S| 7F AlFsts A8 43
S E BFd Aado] e = 3l7] wiel GMCAAAM= 4 79 71E £yHES 4
olg] Fil, AMEARE stow FUHAR] AZEOlE AXAste] 159 A 2A viE 5
AL=Fetar vk 4789 712 Sl P St HEH A Hehs e H o]z |
=, o] 47k Qg Holxdl= &¥7F U EY A F&Eees &5 A7 QIEF o]~
(Socket Interface), A&oA UEYI H&EdE £ 71 B3 Qg o] A~ (Virtual

Link Interface), A& FX ~HEH HILse= %59] 71 A el H o] A (Virtual
Radio Interface), A goA & o & A& FHoz A, A, A

= 7§ olE ¥ o] A~ (Virtual Wire Interface)”} 9t}



&ato]l 2 (Slice)
o] = (slice)= &8 EC] ol o=, AR&A7F GENI 7|8HdH] flollA A3 317
el e AdE, = S8 &o] Htr Zgjolzo|th wka ALgatE shte]

ool ol AP sl

j2E A E (Aggregate)

o Lg] Al o] E (aggregate) & AZXUEES 44 glo] RolE ZAS vehllE= GENI S EAE
(object) S L=tk faAlEE Aofdt= ol Mz dud
= st HF el dig VeES AYstrl fgelvh. efLE] Al
AM(Aggregate Manager)ell 2Jaf &=t}

o] H o] 2~ (Interface)
AZXTVE, &gfolx ofagAlo|EE thF7] 9135 e o]l 2e AAS Adet= W, do)

B Et}fell whal 7]= gt

o]5 7 2=} (Names & Identifiers)

- GENIE T4d8t= AAle digh o533 AdExrt dasghdl ol $lald GENI=
GGID(GENI Global Identifiers)el &&= A¥EatE Aoty GGIDE & QA YA A A
2 2HelE o) AFEEE 1288 E 2261 Unique Identifier)o] 71712 A%3F X.509 2=
omA A oldd GGIDES Atde]l HS & J=F steW HALER npolof st
g olf dAAE=EZ(name registry)7b  ol#d  wsgE HHEd. E2AdE dA2
top—level.authority.sub_authority.sub_authority.name He =
geni.us.princeton.codeen ©°|#+= AL GENIoA w=o] xd
I AEo A FoJdt &£glo] 9] o]|Fo|H, geni.us.backone.nyc == GENIO|A w|=o] Hik

o] nyc POP AFXWUEES H2& oS0t}
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teol¥l & (Data Types)ollAl= RSpecdt E]Zlolgt= 5 7h9] HolHdS A oldth. RSpec
& AL Al (resource specification) 24, GENIo| = A 7|&8h= d AMEH = do
Bl otk EF RSpecs Ashs 542 HXUE #efah, AREA Aus, aea S
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9. B7elE Aolw, A8 & 9l Ago] 714 % RSpec, A9 FFa

B2 AR A ] a3, Ellel] ZsE Aol Eefo] oA R 714,

& d}o]l~ FZ (Slice Operations)
Zglolx o]E o7 Lglo]AE wHEW GMC &glol~ HAIAED SEHa o]F £ifo]
2 oo Lgtol| ATt tFEo XA Hr}l o]¢t ##Este] GMC &dtol~ HAAEE A

Mol F2E& A Qe CreateSliceName(Name, Userlnfo) ; <80l 55 &gkl

ResolveSliceName(Name) ; AF&A} %3]

A¥XJE F2 (Component Operations)

Sofolx o] Fo] o] HW, AMRA: EEfo]lAE ZV|stetal AT v EEfolae
AXUE A& 9aL, Adwistar, Abgsts wlg 425 o, AArs 1 &ehol29
Hy AlgAtEo] LElolx olgo® QS W= Flo|th, &Efolxo H(S-FHE)e Ut
5o F&S T HEVE Aol dE HElE & 53, GetTicket(Slice, Request) 7]
Al Slice™ €8]~ o] Fo]il, Request= &#ko]~7F 873F= RSpec¥ 2o Apgolt}. &
glo]l~ Aol ElAS A/, L8l E W5 4 dt}l. CreateSliver(Ticket) EJZlS #3h=
I vt} Ticket2) = SplitTicket(Ticket, Request) HEUE T A+= &g vlo 3t v}
=9 TS Ad@o 9 e Az S A AXJERRE Sdolx AlA, A
d# &etolxs Auel #EE FHAELS oh % Zth ListSlices() ; AXUES} e &

ol AL o] & %3] GetStatus() ; AXAE el Zx3]=

GetResponsibleSlice(PacketSignature) izl ©71 WS Bl £glo] X~ o]E %3]

oJ1E Al E F32 (Aggregates Operation)
RE A EES va9 A4S Addrh ListComponents() 78 7% HAXEW
(canonical component)® AIZUE 343l Iz 38 rdolt}, 7| AXLUEE Fd35)
= ASEC 2% 4.200] EAH gtk CME HAIZWUE #x, VM 71 WAl (Virtual
Machine)o]™, Z} 7} Ale e &givd st VMM(Virtual Machine< < 2]H
55 AYA 7, EWFE ZA 7| (Traffic Monitor)E= AFEUEC o8] £45Ad WEYA
Efgo] gt 37}, 41038 (shaping), A &S sttt ebd BE 7FA 7] (Security
Boot Monitor)©= 924 of1g]Alo]Eg} J5 2835l SnlE AXEYOE o
BE3ls 988 gdsit. o7 =999 A7 (Hardware Monitor)E HEWUEZS ¢

4 gaa AelE A% ABNY g Fag AT
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AEVEE ofdlst 2 58S TPl o8 Frel YFL FARE 2xEdojsh 3
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SeME 79 A4t A AAoR Lol HITAEE Sud Adsd
ME AEsy] 9% 59 Sae) pol&dust wEold VEND Bl AR ATE
gt QlEYl SAzghe] AT RE A3 EFEC 0@ GAPEIES UEGAZRE
2oen APYREIE A9 Loz A

AREAE ME| 28] H = GENIOA ddshs HAS=ZRE SAHA=E
g535t7] 9% Fds AFAEdd ATes Aotk o] ARlAES
glE o] Aolu =t shib= e¥Hely AMHlLola BgE s AT

ol mE I ol ~E FAEY] fal X (portal) ol Tt WolE ARERILH

o gole XY (Operator Portal)oll& Atr o=z A4 Ao ovgole AAESo] 9
i, HEE AR 1S §lo] REe EAES {ASta s dstE GENI ¥ &t

o] Attal 7M. ey xHE HEYD ooyt AMEstES ALE 7]e
o o3 ZEE-<d=(front—end)E AT o] 7lsodes 213 ezl Vs F
ZHA7E v 28l Ve AR HAXWVESS HAsteE ze® ITU9
FCAPS(Fault management, management, Accounting management, Performance Security
management) 2 &S A&t Q3 Ell YlselE A F4, BeHA 8F, A
o itk esdloly XS Adal Yo /1 HsHE PHe 4ug )
zegolrt gl olE HAd Wil st A= Aotk A

COTSoff—the—shelf) 2ZEo]E TAst= Aol ¢ F 714 5 nlgalx &S A
A0 dow ASRy Azals ol AT

A2 £€° (Researcher Portal)
A7 xd2 Akl gkl GENI Ads 25319, xw <] /\ilﬂ]_/: QA3
SHA st AES S 8] g AoR, ThEA A

A#E = Aol Tastith, Ak xH2 o]2gt 7es Folde /\13 ~EZ0] HatowA
Wel wel Al 7R FEET e g E AY

e W A S (Resource Allocation)©] “go]H ), o] o X8t
Hl 2o A= &eto]2 Y (Slice Embedding)©] 4 9 &)

AWl A (Experimentor Workbench)”7} AF+25 o] A¢S whE3, AAstal, A

= =1 O =
st = AES swerh

A &3 (Resource Allocation)

b o] o] Fojx = HAHE v Erh 2 HEXJEE CM(Component Manager) <
£ GENIOA Aple] Apd5e] AR5 7|5-&rh. 2 oi7k2 GENI= 7)% & A9
gref Aol wlg|ste] 2t Ale]ES] SMell Al EES ddggth. 24 EZS oW gs 7FAa o
Ly d2 S0 7 109 172 EZS 3 19 10719 EZ3 2E3t SME Hojuke o
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= APOlE AREAL Sl ekl wiEFo RN oW Ads AR 59E gt
Pe ddFuky] Yot AleAE AP A A H) A~ (Resource Service)oll 23|38l dale
b o] fAE Frev dste AYS WA AR ES2 Al QA E RBoAl B
th RBx= 2t 39 Aol digh gals et gaAle @ FH 7I3F sk Aol gk

Bzl WA, 2 A9 dulel U@ FHolth AgAE 1 EAL dud e 4U4L B
Sraolsl melFn AFEE Aol U ASol APsh seE A5FomA Aol
Aol mhpYEh @ ook MER WEe)(backsh QL ol GENI 33 91919

(GENI Science Board)7} A2 7]Ho] #IAGle] EEY E|AS 54 Alo]E9} A&z}
Al A s FojA 53| F83 Aujay stegoje] Alge] tis] BT Blo]
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FIRE: Future Internet Research and Experimentation
EU9 A4 =2

19809 5o F9 e FH ARFANANYFY AAY okshrt wvbE dgd wE F
B Eztel Aolgh Eat Aol Ziclglen, azte] ¥ H uav|dde] A AFE A
A groe dxPAR 23518 A AHEES FshAZE 8o weksigith 1A
TH BEEANNY] BAY 5SS fd FHARE AFANT T AN 2RI
‘ESPRIT'E 1981l Aldal3iaL, 1984d5H= F5 171 He d7Ade a&4 &

&, AT B2 S 2 Ay AAY A3t 2 SRR HFE dE ARAY ==
12 ¢] FP(Framework Program)< A3 &) ¢ 1 3
FogAoR AEso] HA oite] IA FAFHAOH, 2002
© FP6o o]o]A], 2007 dF-El= 72k ZR %Rl FP7o] AlAHEUth FP72 35 20134
A TAZE R o FolH, FP6 oakel 4ujrl W 7279 F27F £Y9Hrh. FP7S FP6
7HAl R1&E Aol gk 7|wbAkstel dAAstE SRR s A AA7INke] FHATA
o %S 98 Cooperation, Idea, People, 423 4t T2a:E Z3P3ta glon], o
% Cooperation Xz 7} B2 3249 F 27} w43}k Cooperation X Z 134 9]
EAE o] A FA GolA FeATFALeR, 22 o= ICT — Information
and Communication TechnologiesE H|E3] ZF 10719 AF 3 Z2 W (Work
Programme)©] $lom™, EUE 93 Tz 7pg we 92 919 Ak §22 wjAs
Ak ICT 94 Z2a2 @A A7 84S 2ta e

vylo] XM, o] A FAE o ICT+ ¥ "aE UtrHA F7|Hs 838he,
A7t wg Ze EA-AETHQ AFES A Ydr] Y5te] 'Future and emerging
technologies(FET)" Z#dYaE F11 At} o8] Challenge o E3] Challenge 1& =
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Challenge 1o+ v 22 7719 AF Hx7F AAE 3, o] AlF HxEd vstd

ASAORNE AT LRAEEL HEuwol A A

Objetive ICT—2007.1.1: The Network of the Future

Objetive ICT—2007.1.2: Service and Software Architectures, Infrastructures Engineering
Objetive ICT—2007.1.3: ICT in support of the networked enterprise

Objetive ICT—2007.1.4: Secure, dependable and trusted Infrastructures

Objetive ICT—2007.1.5: Networked Media

Objetive ICT—2007.1.6: New Paradigms and Experimental Facilities

Objetive ICT—2007.1.7: Critical Infrastructure Protection

FP6ol A2l mlAH A+

FHYLI e} FHY A= d A Y] Z2EHQ IAS F5H3YE e FHES

A "B Age <¢lAlstar, FP6 W FET(Future and Technologies) Z# 1= Qlol A,

SAC(Situated and Autonomic)& H]EgH W2 vl AHY PH ZZAEC 37 F29

S At 2004 FE FHEATH FPeolA gy ey} BEy TrAESLS
P

[
In

A 4 FF2 vU¥ed 235 Mg #9499+ 23 RN(Research Networking) H
A ZZAELSo|t) FP6 Situated and Autonomous Communications & ZZAES

of TRAESE AMEE JHY opFIHAet  AMujzd] Wi Aim z2Ass
(self-organizing) 545 2zt ofe] 7k #4F AWM ES vHFaL vk FP7o] A[#HE 1A

T FP6oll Al el =2 A= ASE FToH, 1 YiEE thgd @

r
[
f
2
(m M

e ANA: Autonomic Network Architecture

e BIONETS: BlOlogically—inspired autonomic NETworks and Services

e CASCADAS: Componentware for Autonomic, Situation—awareand Dynamically
Adaptable Services

e CATNETS: Evaluation of the Catallaxy paradigm for decentralizedof dynamic
application networks

e COOPCOM: Cooperative and opportunistic communications in networks

e EVERGROW: Ever—growing global scale—free networks, their repair and unique
functions

e HAGGLE: An innovative paradigm for autonomic opportunistic

e NET—REFOUND: Network Research Foundation



FP6 Research Networking Testbeds

“AQFUEY 7] HlA~EWE=(Research Networking Testbeds)” Z3% 3lo] o7 /19 HAE
WE meaAESe] A7 v Ad Adzeld i 7125 9] 9 AEAT of
EWEEe AWAAg} QS 2E oFES woSt, 1 FRY wi LmAss)
2006155 A2l ONELAB¥ PANLABe|t}. ONELAB2 dAg-atEo] AlRbek MdES A
ZotaA}t st HA ] HAEWEE 53, PANLABS HAEEWEE €8 Hashs
AAE o Bl Aol Hxolth 0|58 T@Fe FAF TrAE fiE: g8
.

my nd

e ONELAB: An open networking laboratory supporting communication research across
heterogeneous environments

e PANLAB: Pan European laboratory for next generation networks and

e OPENNET: Open Interconnection for the Internet Community

e EUQOS: End—to—end Quality of Service support over heterogeneous

e NETQOS: Policy Based Management of Heterogeneous Networks forQoS

e VITAL: Vital Assistance for the Elderly

e [Pv6 TF—SC: IPv6 task force steering committee

e ANEMONE: Advanced next generation mobile open network

e RING: Routing in next generation

e EUROLABS: Distributed European testbed Laboratories

e NUPBED: Multi—partner European test beds for research networking

e PHOSPHORUS: Lambda user controlled infrastructure for European

experimentally-driven, multi-disciplinary research
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e Technologies and systems architectures for the Future Internet (29 =9 djAko]
WA E E3 1.1 “The Networking of the Future"®] E3Z23} (¢))
e Advanced networking approaches to architectures and protocols (4% %+ F2 9] o] Xlo]

WA E E3¥ 1.6 "New Paradigms and Experimental®] 323 (a))
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(c) Coordination and Support Actions
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