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Cloud Computing

New Generation Network/
Future Internet over post-IP

Server - Client
Model

Internet
+NGN
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. Nature BEERER L : “ Four Ways to Reinvent the Internet”
Katharine Gammon

Nature Vol. 463, 4 February 2010

- IEEE Spectrum: “ The Internet is broken “

Lawrence Roberts
July 2009

“ Where is the Internet heading to ?” : Oliver Martin

(ICT Consultant in Switzerland)
CHEP2009 Conference Proceedings

NSF Future Internet Summit : FIND Project M) Coordination Z# 2L T

LM3BDavid Clark MIT)Z il &LT-25&,
2009, October 12-15F#E
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GICTE  Nature DIESERST

strain. Devel-

REINVENT THE
INTERNE

The Internet is struggling to keep up with
the ever-increasing demands placed on it.
Katharine Gammon looks at ways to fix it.

cpsdinﬂnlmndwmﬂor acom-
munity of a few thousand

most of whom knew and d

digjtal

moﬂm me l.mme( hasnow become a cru-
that connects

Mlmeammmmtobeﬂlg\adb]

neulytwobﬂhon people, roughly a quarter
of humanity. It offers up somethinglike a tril-
lion web pages, and transports

roughly 10 billion gigabytesof [ECLE LIS CTMN  digital assaults coming from
data amonth — a figure that  FURFHESRTIFTA Y somewherein China, everyone

is expected to quadruple by
2012. Moreover, those two

way to prevent large- cyberattack by increasingly

clally in wireless networks. And,ndnmmnd
in January when search-engine giant Google
publicly protested against

RLSTRAT KRS B ESSELEROWI T2

billion users are exploiting scale attacks.” saphisticated hackers who are
the network in ways that its AT almost impossible to trace —
creators only dimlyimagined, security havingbeen anafter- A
with applications ranging from e-commerceto  thought inthe Internet’s original design. And since
dwdcommﬂnglmmgmdiomdwdm mnmhubemnnnnglmofuw October 2008, the NSF bas operated the Global
vdﬁunlhenmo&ng i for Network GENI):
ofmmm xmnﬁc data mfmmfxihm —a decads dedicated, nati optic network that
he Large Hadron Collider, i i their crestions in a
highest- mmpmmmnbndm tedly remarkable ability to adapt and n realistic setting. Similar efforts are un der way
Geneva, Switzerland. d l overhaul. Since 2006, in Europe, where the Fu Imemknmm
Tosome extent, this rapidly rising flood of ~ the Future Internet Design (FIND) and i
information has been dealt with by updating  run by the US National Science Foundation ﬁmdedlhm@themmpem Union's Sev-
the software and expandingthe size of the data  (NSF) vingto develop research din
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Future Internet Architectures (FIA)

PROGRAM SOLICITATION

NSF 10-528
5*\‘ Halional Sclence Foundation
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m&sbmmm proposats
Fufure Intemet architectures. tEams shoulid Include Indviduals it
rmpdrltn'l ‘andor different research fram thearefical 1o expeimental io
Cognizank Program OfMcsnis)

= Darleen L. Fisher, Program Director, 1175, telephone: (703} 282-3950, emalt difsher@nstgov
» Vicior 5. Frost, Program Director, 1175, felephones (703) 292-8950, emall: veIDst@nsT ooy
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2170 )7k 9= - IBM
Windows Azure Google Apps Blue Cloud##8

Windows Online ftk App Engine T7AN—=NIFIR
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HP PaaS(F ) it
.  — . aaS(Force.com
RERT -5t 52— HSYREREEESTE Amazon EC2/S3
A
. ¥ v ! _ )
x7- 125 | [ gz—z7vs | 1590 ey,
AR INehalem 14 —/x R BADSNS HigESKIYTT7 PN Hydrazine
| Oracle SaaS Platform
BREFOERMAEEAMETRETIH I IREEEESHT A
¥
| TATLIIT T EMC ¥A3 — 7heA
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> BAE, IaaSPDInteroperability BELRHSSDOIZIHIT BIEHREALD AL+ X —5vb
> I7FURBHREET Y —NRORN —TREDA L 7)) — R ek 572D APID It EbE B3 (BREX
Amazon, Sun, IBMEZFUREIZAPIAS R2->TNS)
> APISILBILENTNAZ LT, BHZS5URTY — IR RERSTEBERE . AEBDBIDZ TR (PublicZ >
URE) b, BH759R)Y)—RERIC LYY — AR TES
> 20094E7 H . EEEREILRERES T HL T IV ROERELIEENTE D T Cloud Standards
Coordination33 &

> FERIIT, PaaS (7T yb 74 —2A0)R08aaS(7 7V —3 av ) DRE#ELZ BIEZH5LL TWSSDObHSHS, TOHFIEHIE
HREEOBF BB THY, BlRe U TIIERALIXRE ﬁ?&@ﬁﬁﬁ%’ﬁh

i Proprietary APls Current i : o

I = ©8 . i

e amazon scenario ! Private ™\ Afs [ -
L | e— P :'i‘i_} N )/' Hybrid

Public Clouo\
. % Gﬂ:, [ Enabling technologies  OASIS 9 |
OpenGrdForum :E C— r Y A I
i |§| o | Saas ‘ T laaSDV) ) —ATERD
¢ > | = = T2 D
“ Standard g el A [PaaS ] 2 o | L~ 7= DAPIHE (L
APls B|$E 4 = = H ,/’
i amazon { DaaS SN'A } z
e arices: @ g
f=)] F—
= laaS.. GB:' g §
Possible future scenario ; DR NE= &
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FiEE(LHFEHSWhite PaperPiR #4127 1—ALHRIRRHHR

$laaShInteroperabilityfEfRIcRIT=AZZEAPIE., LX) T+ D ELIRET N HR

>CSA (Cloud Security Alliance): Security Guidance for Critical Areas of Focus in
Cloud Computing Ver.2.1 (2009.12)

>DMTF (Distributed Management Task Force) -Open Cloud Standards Incubator
(OCSI) : Interoperable Clouds - White Paper (2009.11)

>OGF (Open Grid Forum): Open Cloud Computing Interface Specification (2009.9)

>SNIA (Storage Networking Industry Association) : Cloud Data Management
Interface (CDMI) (2009.9)

>0pen Cloud Manifesto: Cloud Computing Use Cases White Paper Ver.2 (2009.10)

T 1—-VigEbIcCmlT-ghZ
>ITU-T: Focus Group®:s%iL (2010.2) « - - IRTETORDLE1—HR

>ISO/IEC JTC1 SC38: 77'7I~:I/I::L—7'4/70)Study Group (2009.11)

FENL IR TR OIS

HEHNSOREH ML, BRI TORELRIM /N3 DRBELDIEDERDS,
RER TR EELHROERRTRIEE LN 18
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OEUMICTIRE L 2-3billion EUR/year, AANHIRDBWNIFTOREA ZFEELO)
®EC(European Commission)A', 2009 &(_Expert Group%ZDG INFSO/D3|=%
&.FP7T7—7095L0OHRT:EER,

>European Digital Agenda% #Efg=R( Public European Cloud. High-Speed Internet
Access. (E#itE. EX21)F+FICDOULVTEEHE)

>ARBLARERERODTAMYR
SEREDHDAT—IHRNF—HEWMCIar /7095 LTHRF

>Cloud Interoperability Standards. A =7 /—AV77L  AREDRR, Mamit %
si{k

0V IIRBEAIICEIIBZEVIFRLREIE, BES/2—2YMT7AEPrivacy &
Legal( F—2Os—a %, EZRMEIRELLHADVEEDRR)
ORI THEBML75VREEIZTFLOLREE(Orange. BT. Telefonica )H
= = 7K
>BRICIZ V5 IR YT 51 HiRERIC A Ll
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BREIN(Business objective driven Reliable and Intelligent grids
for real busiNess):

Gridi*umbpaas-&_zz&%1§o iEE\ 7l/_AI7_70)E§I§I+\ ;ﬁif%?o
BREINETENET B2DNDFI)AEKEEL . SaaSEFIA/NY r—2&LTI)-A,

RESERVOIR(Resources and Services Virtualization without
Barriers):

I77RDY—EAEIGEEIRTI7—F 77 Fv %5 & X3k, DMTF OVF%1k
IRLU. Y—ERABBR(F—PARAT—IRE. T7O1 X PFRENARAZ21 X, F70A
X0 —a &8 4R, SLASRE )RR, 717 7H#HD7=HDAPIELT. OGF
OCCI. Amazon EC2. ElasticHostZ& &Y K-,

ENISA(European Network and Information Security Agency)

Cloud Computing Security Risk Assessment: laaS. PaaS. SaaSOE7—*7%
FrlcBNEZVRAVBRETL. 299RaVE2—TFT12 9 —EAANDSMER1T.
P—EAKEWRAICHTED777R A Ea—FT19DRE, EUTEFHATIC
B339 77RAVE1—FT1 7 DFEAEWSIERR D F)ADUVTEES,
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1. B HELIFZRE. FREAIMVEE) /) —A%
HABETIATAILL
v El :Cloud storefront(Apps.Gov)
v ZZ[E :g-cloud( Government Application Store)
v 7idR—Ib: Grid Market Hub

vREBFCIO SuffolkEEADT I 2E21—HS:
- g-cloudZ28 AT 2E. 77N 74—LBEA 7B IZEBTEMT
HELZN, 77)r—3lEGovernment Application StoreH»5S
BATIIED,
- BETCORIE. Rt BHOFRDELLEDNDT, CIOVIEHR
ATLERDZREE. TEDESICITZESH & WS B EERER L H
(ERICO 7M. COEBERBUEHDRADRELE.
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2. FRBEDEFEHICHHOETFAN=,ISIFEEE
BERD Y AOILES =D 2SI NE T — 2 EF X5
v RETIZNASA. DISA. DOILYERIH 5 REEE

VREHRBAFCIO Kundrak~D A2 3E 12—
- BERIEER A ICBE AR EE T STV F. TN LN DIFERIZERD
D50RFHEBT 5. REIVTVRIIERERIIZAPPS.9ovTHI BRI gEET 5
- BN R EET5959R(E., FEMITNASAONEBULAN ET LI
15hELNEELL, DISAASSERT ¥ 1T+ E#EDSLRACEIZES
AEEEEH D, TOTIFLHEWEDAHETE T FET AAEEELH 5,

v kCIAZICIO SingerE~MD A 3E 1 —hib:
- EFHRERICRH>TEAE., X a)TA4LGEDEMN G ERBFFAHEEL
TULVNSAPPS.govin 7T R fiTZ i ZE T SRS (EZEL TLVELY,
- BEZLARNILOARICHE D EHREREIS A =T4F LD, VT7VF L TOIER
HEDMHEHAZREL TS, EELDITIATIoDH—TIEEL, 7—
ADEF1)T4ZHERL DD LELZABIZULVDDIZEF LTS,
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> BEOIEHROTRADRIK :Data.govD B R
> 21 R OB AT RS : CIO(Vivek Kundra). CTO(Aneesh Chopra)D{E®

— Gov2.0 (Tim O'ReillyH'i218 )

> BRI T Vb7 r— LRt
> REHThZFIAL. QLY —ERZiEH
>»HBRPRBY—EREEFEHTZILET, BAANTRELY—EXZRE

— Apps.gov
> BEOFERERIHCIFOR AV E1—FT12 T N—ADOF TP —EX 22t

AAMRERIRTIDOHIEL

> ITY—EAPRmOFAZENFH. 17 RROERLKH. SBEMTHOEEFZRIIRL T

e : | I s—— C HBRF )

>

YL AREE ——< 7 razees
Data.gov Apps.gov

6 )| l T R | Business Apps | |Cloud IT Services
”!\4 TOOIG -, — |Productivity Apps| |Social Media Apps
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DATA.cov

(%) XEDData.govD L L £+ (2009458 )

FEATURED DATASETS:

On December 8, 2009, the White House
issued an historic Open Government
Directive (OGD), Instructing Executive
Departments to publish three high-value

OPEN GOVERNMENT DATASETS
TRANSPARENCY . PARTICIPATION . COLLABORATION

datasets online within 45 days. The Open
Government Datasets showcase the high- = |
value data sets agencies have published to ; o~ ‘i
fulfill the Directive and thereby increase !
accountability, promote informed
participation by the public, and create

nomic opportunity.

VIEW THESE

REBR., BFBEOT—2%TD AN TTAF
TE5H MM DATA.gov’Z R

2009%5A21H. *lE&ﬁl;t BT DR R 75
BEEAD ISR T —AEAF TEDL YA+
“DATA.gov ZRIERLEL -, BHIT—2DEHFHF
NELNBEDD . BRIZHEEZILRLTALFE
EDTETY o CNIEANTEIED I NFBIEI N
T=BAF (open government) ID A &R o= D ES
nTUWET,

E i E £ RZEZEE (B A)Current Awareness Portal
(2009.5.22) |

[F /3 < KEE4ED CIO A Data.gov RS 1

CIO® Vivek Kundra K l%. 2009431 .

ILETBUF AN NG ERHRZIRETHLICELT,

[T—2%RE1T5IEXBEIEL T, Data.gov.DIEEFITOERKR LTV, COF-UREY 1+

yAL/T:o

Kundra K&, XK REEEOANYT /L-TOSIORO, Blh#

AEDEET—IDARD LG

DEIZ. SO ADBESNLSTHAIER AT, BIE [FEAERICEamZEL-HL ., REILGPSH
FDEREIZ DA of=&, ARIFBADITYHIYRTHEELT ., Kundra KIEX, TS5/ X—ME|RER
EREFRERE . FRIELESNGIThIEGESGOEERL,

National Journal.com(2009.5.21)
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HAFSPE 5 Eg-cloud

e

[ EHFA ] #FrB ] &#FiFC ][ &FiD ]
— <

*Eﬁﬁm'&{ 71 ,‘,,_,,a. ”ZJ’;{’EEE’

729N 73— L8

—— B
RASE 17559 F+v—[B

VMware J\nicrosofttgﬁ RedHat -
GICTE




GICTF (BZ) KEDIEFTICTERS 1D ERY A D L

T \
f
Apps.Gov I EUT'(T é_I?AI\JSS)tore :
Fr)r—23y : |
I >
(SaaS) ﬁgfl: i;.g?bym | E&JT‘T 75'-7 F |
I (G-Cloud) I
| Datagovuk ||
T—4 Data.gov : :
TSR TA—L | :
(=T : :
HINAUR) DATA.Gov|| | |
I | Direct.gov.uk :
REY—EX : |
- FIH nELHHI—
12295/ 1 :
*oRI=2 - Terremark I (PSN) |
- Sawvis l



cor AAOBEFITHISIROBERIE?
EESADRAICEN? ThELITE?

Dft—EH

Edn

775—-y3(Saas) |
VN R 2

7'79h73—L(PaaS)

= — (O

177(laaS

AT,
Big#&h
ek
oo
HEET
A%

Q@Q

(

N ERTI—270-HHREENTLIB)
HigEDOXIBADEHIIIES?

® A

T

X

)

\_ [(

\_

i i—©

ig

\_

N\

J

-

AE 77k

Bi/77

G779

QEITHHBIER S 5K & &l
t¥+1)5F1EH
HEHIC LS TR B( 41
TN, BHIFERSE)

L
pxaza, | AT LOMEBIEET

NBEE) | F-ftayZd o

C(B%) 777FEITIRIRHER 4

(-

O' (IR I
[ o J
| ¢

- Y,

AEYAFL  BHYATL CHYATL 3



GICTFO# =

GGGGG

31



cict S O—/N\ILOSHREREEHMT4+—S5.L (GICTF)

yhN7—27ak i

~
S

L 271X

LS D&

VAT

77k

7

BREELTEIR -RREERD
TWV

Wmsan
TEL 078-422-1122001 _ http: e thu.com

i
i

GICTF) , 5T 2%7Rs

(Global Inter-Cloud Technology Forum

WE7%

2009F(ER2 18

KIER
[ R

®206619
T A R

hnology

y

Business & Tec

w2000
s

EHEBAR

—
@%%ﬂ & m%pﬂa R *lﬁ,ﬁu# D )

BEKEOERELR

B

Wmn&kﬂ%\ E@ﬁﬁ%

T 9%:1 3%&

mﬁﬂﬁ I FOMA&MN

— LTS5 PR

HW7 +—5 4

MO IR #s_/.rm

F W EomR
Em e
[ ] ;

HOFE MRS OEHE

22 FEHEDT-

X T

BREECHIEL (1o |

w & 14

- S 1S

S QO

BN o RS

S H & Hwog
gk BRH2y
ANE B

VYER S d®
z¥%cm gEHTHA
Esfy mucEl
cHgo oIsESH
g b BTk
Bour Hz=7TK%
Mme) <Qs2Z))
~Sii pX ok
R X & E HE DS L
CEEE g=-2=2y

333

2009.7.7 HYI =%

/ /www.gictf.jp/
GICTF

http:

ANk



Sk GICTFIRIOE X

07 IREDRATIEREINHZ)—RLTLDH,
2v2a V)TNV EY—ERICER PTG (EFR
HEmBERBIBEAT=I777R(EX2T7778)IC
FLTRE. BmBLRVNI—/BEB2/IRHE
DA EFEHL. BEH ISR TRIR AT HE

“otXaFIFINY—EARRICRITERELD 75
IREEISH 2. EEFEFMESELTRBICTE ~
IIL. EREE{CHEFEEOEGICKY. ED70—
NVEBRZEIEY

GICTF 333



cick 00—\ BB ESRKRINT7+—2L(GICTF)
X .
T))

R FURKE(BERITXE), BIER #BEER(NT

— B ®E £ |

b= it ER £

R EHEER(NTT) ek REIEHNECEYS/O-T)
I8l R : MM ELFT(NEC) Bl R BEBEENTTAZ2=4—23rX)
OV 77REEEE,ConferenceDIFRINEEHE DtEFa7/77NEEICRATIHRI=——X
- BAAE. AERROILE F—vay £
- SEADORXHTISRIZE - RS LR
B THEEICERWEEEF17I77VREBIC Q059N EERTHNS R{TtE
WA ——AZ2EH(CHBEEEE) - 3 —FifE. tEEEDIN M EE

QFEM=——REHEA . BIKOEREBICHTZ  — HRWP/ALTLIMER
EMRRORE
EFTRLEICERATIELLTEEY L TR
DELs, BYILGIERLAEICIRE
GICTF 34



GICTF GICTF& fth 1% Ed - Hl {4 & & IS5

BREF(REY. (BN EEE®E)

RRET ®ET"  OMG, 0GF/0CCI, DMTF,
AV—LIFIRMRAZREE) A 0CC. CSA. etc 2=

)xJ)

ASP-Saa$ N G|CTF -ﬁﬂ%ﬁ{bﬁk%)
iR ‘

Tt -

EEBRS(ASPIC) =R
R RERE
(E N EE ) (BN ERESES
KRNI —THETA—FLINWGN)  Sof /Iy ayT
RIEIPRYNT VAT A—F L =5 o)

GICTF 3



41

GICTF

B ORI

- H1BDR—ATAEE2EK (EBIPSDT LB F—ay LEMTA Ay Y3y THR)
BT AZA Y ay Tk, 7590 NlEOL—2 r—ZR STz, FIREBIZERD7S5
F2 > TVAZ L2 BRI I —ERZ IR T B DITHBEEIRBEMICTOVT, i
FEisikine Kk

29 RRICEI=A>7
7aevazyy’. B, RBiE
OSIRSAFLA N\ 959K A7 1B
7aesa=> ik /\ 7AEYa=> 7k
|5 5] 4
(" o 77V 970FMERRE FIR/ p o
ON ) r—yav 2 |v87z—2 5 2m| ER
S | W-RRRIHNEE 7
K| -4—Er71TL—va> B §§§§
B& m
s B AN
g0 gl
#i I il
. : s
A=Y HE

H—I, A=Y, RYNT—Ib—2IThHend-endZ:QoSIB R

SNP7-——— W

GICTF 36




GIcTF it AR = DE 8N

77 7NDEORENR LY Z—X&RBDEHIC, £RI-YICETV I %X

1075'7#’5:*']!55 L/T(r‘ti(' \J.—'U'(':‘i eee Greatest Concerns Surrounding Cloud Adoption
.t:\:lljj—-,fb\‘z:ifétahtb\3-(('\575\‘\ at Your Company
BALBDEREEFTIRE D ? BRI -@m =]
AN DEEDN ? I =
O /5 IRFIALI—FITIE- - Pertomance ssuon. 20
° Ej'{&'{ﬁb\otﬁﬁliﬁb\ ? IT governance issues 19%

= S — — o Regulatory/compliance concerns 19%
(H@EHE*E%‘*EOT&,:J-_#TEHI/ Dissatisfaction with vendor offeringsipricing 12%
.ﬁl::%‘:;:’:%ﬁ\ 2 ) Ability to bring systems back in-hause 11%

3 Lack of customization opportunities 11%

@5 INEIEN=—XEFEB/IT « + Messuring RO

RiBDINV 77 ITE RELEN19% Other o
| EE bb\iﬁﬁ LIT‘I \#(' \o %O)IE E ‘iﬁﬁﬁ' *Respondents selected up to three criteria.
| BEAMETBESICARMEOH ? SOURCE CI0 Researe
75.-7 BE}%-{: Zbi)\-Fﬁ\o 7-: BE i 6 7’\ ? Source: ClO Magazine Survey on Cloud Computing: Aug’'08, n = 173

HiERISGCTFRE(TAICTHREFE ! | >




GICTF

GICTFTO7 27— ER

GICTF

38



st T R—751XRFISIRHIRICE T BAES

2RHE

> i%:*ya)ﬂilcbkt“iz:F11[}5F4“a)GEEﬂ?9
> 9FIFBALETIE, AV TLIRSRFLEOBISICHTS
), EF1VT1SRVT2EF

10.3%

181k

778K A

n=205

0.4% 0.0k

1854

7 RBANH

0.9&

22AN

101 K

1544

n=64

OB —EADFEF g~
AR TE DI,

B — 205 EE TEFIA
TELIE

OY—EIAnS3r—"3
hifRsE TEFD

O220F |08 T 281
F—AhREIhAIE

B — R HEEROEE
T

O — 2R3 27 L5
EOnERTEL

B FJith

O ¥ ZiL

W EOE

XEDMEDEBER: AAMTA—2 R H—EAFLLRORELFHRRM

GICTF

39




6 HS5RKBAREICHITEEAME(FR)
€359
> H—EAD#EFEEHNIBREIN TG
> B TF—20iBHRREELFI)T1HAR
[V 7REARETIPRE]
> TREHEINTA—2 2 ADTBEASIH ? (FlcRYNT—7E23E)
> BXA)FTALARVHDESEETF 7 )r—a 2R IcRCT
77 TCIRIHTES=A5H?
> BRYICERLLBDIEAID?2(H5DPLEEFERW)

[75VREAFELELER]
> M7 NVREROHEHARTHES R R LA HHE
> A&7 7KEL. MEB ATLATRINEMISZITSNEL
> R T—2&B/ITBEICHL T, BERPAT—I7FHRIVE—0
BReRoN3»5H 5%
> N8O 714L%S

GICTF 40



octt HSIRBA LEASEBELTRULLIZE

[INTVVY 995 IREA K]
> QoSOOREE
> B RNREEDEFI)T13R
> BBEIATLENDT-AEGEEBITFROIE M
> BN SEB TR

[77ANR—I5IRBALRE]
> (BHCRYMNI—ID)I)NTr—2 2 R
> AT HDHIEHORADLEBTREE (G

[ H& )
> BREMOIV2—ARFEYT 4

GICTF 41



ot AN 7 MEEICIIT RIS

1. BERDZRYNITI—714 73 HRAREIMTHBICEHDDHST,
ZORFERICEVLTIRERIC—EY)EZEYEEBNR TS,

2. 7R3 SEDUEI77BBELTHRALENTHY, BA
DA77 O-RINR2YMNI—9%BALT., £iRLGER
FORtizaIHL . HFERICHAANBDED KW ETH S,

3. HEREDICTERDEZRVEBRRIZ, 777K +HiHRKRVH
D—ORMRARETDEA. ELT/7O0-NIVEIZARRKNDE
IRHEEZIEOTLVS,

4. BADOHEK -TTBY—EADITIKLIE. BARBRHEETN
SR Chl), T ETIRREFRHIUDETHS.

5. EFBENEBIA—F7LTHBCICTFOFRIHIRDIFVK
RELEEMITZIB<OHEICERESTNDDOHY ., SEOAR
D77 IREEICRIRIT I KROHSN, TDFENEYR—-IT
S HERIETIDRLHD,

GICTF 42





