P2P2 VNI —I RER RS

2IMI—7ENFIARIIMREWG

Peer to Peer

P2Px 77—/ KBRS

http:/ /www.fmmc.or.jp/p2p_web/

P2P2y NI —oZhFEMFIAKRIEATEWG
IUF ZEB(NTTCommunications)

P2PICRIY ZRIEDPRTE




P2P=Peer to Peer

P 2N T—VIBELBHBINEN YNNIV DRIEEOM )L
LW R ES IS RILARMDI 2—INT T ) r—ay

P2P3v 7 — i o> ¥ F FEIsK

 TrEREE

i :P2PR VM7= DENHICEATIERBERMEB (1740 T1RAAH

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

W EDP2PIE--

P P2Pi3. P2P7 7 b #HAEFIADAIWays-on1—H KD
RICKVREL LR W BEL 7

PBTW. ChETIREDOEIEAMATNTES:
m {5
810V A
» E{EEEER
® |SPY ) —ADIEA{EL
e Winny. Share. BitTollent-:-

o YNNI =V 7-7-3F\)iE

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved




ENIRP2PEEAP2P(CDN)

BAITYICIRY, 842RE0S L CGMIZHbhDEL

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

=R DFR1E

PP2P#FiiIENIEY VDERPETNERAMOIETH, P2P
771 V) 70OFI RSB DD, ISPLEDINYIER—IC
BiEENMTTVS

PRIV AICEES, BiEEE2P2PFIAEICE(LTEY . TS
AN=X LD @M L

P—EBOP2P77INEE /7N EERTZIINAICEST. 154
RBAVEELB|EEZ SN

P FUoYOEBLREICEY. FELILTYHRBLPTL

PP2P77 VA 7MRAREICH TS, MBI HEELT, V7
hETEHRFEEZEMLTEY, HEMICIISENATIND

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corpora tion, All rights reserve d




HAEDOL2—2IM7EY 7 DR

O BEDI2—2VMERETIMIEY7OMREEIZ. 700GbpsH L THY. 1EFETH1.4HEOMHU,
O Cotamb EEHE, 2008FE5 AEICIE, 12— YMNFEVI DM, 1T(773)bpsiCiETzaRiEL.

(Gbps) BEOr 2=y DEB(FEL)
800
721.7Gbps BEn7O0-F/s>v
007 5" KEHEDSIL
S (2007.5) A O-RSEy iR
(HEBhE)
636.6Gbps (2006.11)
T
523.6Gbps (2006.5)
00 U £ S
468.0Gbps (2005.11)
424.5Gbps (2005.5)
A e HAISP6OTO—K
323.6Gbps (2004.11) I(‘/I‘ﬂﬂ-_%‘d)bﬁt‘y
S soszebps00a10) K 78R(A1)
269.4Gbps (2004.9) (8#)EARTEIXT
RiEhah7kevy
070 T USSP S F TSP P (]
o T
100 MMM .......................... EAEEXTXRSNS
T ) '.'-. E
O L L e T g&g?ggfkﬁg
PP P PR A PR T PR T M PP TN P BT R PR T PR P PR AR P EER T A PR TR by E(B1]
19974 19984 19994 20004 20014 20024 20034 20044 20054 20064 20074
(¥) 1HOFHEISEY /DA FY
Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 6

BRIFR D710 DB(HDAKFE7O/1158—0FI)

FO06E4A DBSEDTUDRITrud

wELFEES

90%:fE<Ic bon

ELTL3IBEH )

R E oo
E A40%

30%

download 20n

20068 F 4 DB LEHD EUDEST 0w

a0%

80%

wEaAERL
)TE80% %L
E3EaHRE

7o

0%

50%

A0%
30N
upload o
10%
o%
FER AR EERAEEEEEEEELEREEREEEEEELEREERER]

|BP2P Winny

O it (web A5mail %)
B Stroaming

WP2ZP Other

OP2P Skype

B P2P WinMX+ahare

RREICEKFT S
&<, P2P0O &
HBLLEH

L7

YT TIRTFY”
K EICP2PD
LHBHEH
UK

0 et web Ko rmail %)
I Streaming
mP2P Other
OP2P Skype
P2 WinhMX s share
P2 Winny

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved




P2PA—Y%—DOb7 71+ 7FIB1R;

10%DL—HH60~90% D571V % 5H
$1-H0EEENh

BIS 749 2IcB 31— F ORTkR
{74007

F-FE 3%
©on%)

[51-7&#ETD]

i 0 i 0

P2P1—¥(%)DLHI10%TE0% LD 71405 5E AE—1—He—RI-YTIIERSH/KIEICES

PP1-Y (i8S (B2 HIUDNS 707 00T
~ 11 :350Mbyte

Lis|

{130f

PIPI-F ¢ {4:17Gbyte

[PP1-Y(EETEIR)]

(P2 I LIS 2ARMLLISICP2PH 27 2 1 MOYte b E& o 3~ 2L T WIE12003/6/30-12:00~2008/7/1-11:59

~o ", \, =&, ks o
(E)BAEP2PIERBRIEI 55K YNT— I R (P71 X —BBRE) 7o 3 T ma wT

ARBENG 717D RIFTESETELREE

PHAEZELEATIHIUICTELV T 7 NTB/BPIPOAE—L—H =, /1Ny 7K—
UEEBNS0% &N E
e —RFAEN190fELFIE
PELL2ED10%DT 7 NERBP2PFIAELALSEDNS 71 7D90%%FI A
8 (2003FE555RYMNI—VARAE OISPTEHRIERDIER)
P RELHESEISTVBICEEDST . 771V BIRRPPFIAEL—RAIAEH
{Eo TR EEDER LT N5 R
> Z;';g_l&ﬁiﬁ!!PZPﬂﬁﬂ%‘tlﬁlb‘l\“yad'i—‘/lﬁlﬁ’&ﬂﬁﬂ'd'élib\wﬂﬁﬂ%’\0)

wiEERE
14%

FIFA&ELE
9y 1%

0% O — R AE

B 74 LR
P2P1—4—

OANE—%T74)L
REPIP1—

86%

90%

Q200751248 2Yb7—o0IEICEETZRBH B IEIAIPAT VIR, T

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved




RBENG 717D RIZTSETFLRE

P 7PV EIBBP2PHIGERIE 771 VIR BIP2PHIHEICHITBN S 71 7 DY
DL RDOZEAL
= 771V IREP2PHI A
o ;5 74v 13 AR5 103% THRU TV, EERIICTRE1.7265. ..
- BEEIPRERLTCVBAEXRLZEODNT 710 70MU (ER1.4E) 2R3
8 BEEEVT70IVIRBP2PE LD 1 5%ICiBE 2.5 5% K
o LTI ENETRETIHEHD TV AETPIIEREPPANZSH
AR M 710U ARI1.323%ICET

60,000
Mbps

40,000

60,000

g R i a Y

| & | o HE R L

g O 20,000 R
— P Y

30,000 |

7 LI
- 20,000 xtETAEE

5.103%

HEN DY (X
1.323%

ZhENE

10,000 H - 10,000 #EHARADIE

HE

20,000 | e

';;(f’ %‘? f?’ %‘? %?' f?’ %? f@ %?fo?f&f.ﬁ‘ f@ ,f@ f? f?’ f? f? %@ f? f?’fcﬁ:f\?f,& -

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 10

KBEMI 717D RIFTSETELRHE
EEmEVoD. P2P771 VA (Winny-SharedF )h7 7177 DRIGICEKY,
—ISPINY 7 HR— HEHOEE —b7IUNEEIER —IXKR-MEERORRE etc... AL, BifF
;27179(Web. X—NEE)DREMBIEICEEERIFLTIS.

B LEZ2RRIZIFRELTS. ETOISPHEEEOFEZIEWIZDENHDH. BRLEIGMLETS
;271071 BES. EHTHE.

1B2—=2Y VoD#—/3 aUFUYRERE. ISP
ADIL—LIEX

Web, X—IWENFT7199

VoDbZ71v%
ﬁ
P2P771 IV HE
b57199 kTR
WEIEE

/
- i

ISPINY Y F—"
‘ IX ' é&i& g
1EISP ISP KFISP ISP
i Hhisk¥a

| EEaEOY HEREOR \ AEmRO%
s ‘ o avs | 4
FEED — =

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 11




RBEN 717D RIFTEETELRE

P ISPIC& B HIRDRRE

Ast EHHLEAIAZXIEICEATAAAL. FY—EA(S220MERY—ER)DERICERERT EHEHL BRI,
LZ2AICHEMISERL, WELLWMESES0B LI ERISEHIL T, @R —EARNEBIRTEZLNOET S,

B4t ARMEXEHN100GEEABERRTHEICESL, MRHFEITNEY—ERLFIEL. RiRICE-TII R
R&H)i83.

Cat 24 15GL LD 710 &R ETRLE, Y—EACEXLXZREEAZBEEIC. FIAZFEILEITH
RIBIEAHY. TDBE. BPMIBRRUBRZBHTS.

D4t FY—EANEE LURTHILHHL EELEIC. RUEOL ZBEICEIVETIEEEZHNRTIEH 5.

E#t ;fpl’ﬂg_l*é??r‘/?’&l\°9—’/b‘éfiﬂlT%ﬁﬁ’&77t’1ﬂtl‘“}77ﬁ—‘/0)ﬁa‘ll:glb‘ P2P0 L R%E—EBHEIIC

Fat RHERAVHREPLEF VT OBRDI S, P2PERZFETZIHIAERITICP2PEHOY—ER %R HTS.

200656 BHERMKIPILIFHREE—RFESE
20074E1A FYMI7—20OWPIICETZBHFBIEJAIPARE SWUkE:

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

12

RBENG 717D RIFTSETFLRE

@ RXYMRMKF BEFIRANIEH. BHFEHRS -FAFICHER

Q BERRBEAEANCE RS 22— RVMDREEEMT27-00i5
$HEED. KEDBUREXRWE)THAFIAEIEA AR, —BRRE
TOBEEERENMESLD VMR IOEMICH .

Q IBEFRRELENMBOFIAZHIRIZEBROEEZRITE, RYME
.mf%ﬁ?‘étﬂﬂ%tu‘ BE - EBEEEEICIITAFROIELAS
pﬁ o

Q@ HIEH I BREFEEEEICE DL NTT. RYMRROKIT—I .
12— VMERREBELEHNSMT B RYMNI—/ DRI 14ICE
THRMUAS COAEHEICHMMEZIIEHT . 2SSOSR TE
BlIhSEiRsHICEDEEFIRAHMEZREL.

200755A218/B#EFME 8T

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

13




VM7= DPIEICEATIRRSMETOME

Z2YMI—90Oh3IiE (network neutrality) ZRES B/=0D=MA-—--- 7O0—-RIsORBRICETDEANIER

TEf@- - 28-3R EBARHNET I 2RV MOBEENDBRAMRBIEEIN, 12—V EFHTEITRNTORT—IF—NEICES>TORBORAIEHES
NBZENBETHY,

1)HBEHRZYMNI—V(IPRERRICFIAL T, A7V - 77V 5—2a b Y—ICBBICP 7 ERATHETHEILE

2)HBEHIEMBEEICEHUARRERYMN7—7(IPH)ICHAICESEL. WMARMOBEERRICITESCENFIETHEZE

BIHBENBELIY—RUT IV 7r—LL Y —2EELETAFICHATETHICE
EVIIDNEMHEBFRALEL, HREHICARLAFVINI 25 BEShTOBIEE. VNIV ORIRHBREN TS,

I [
RERFINT— 5 (BEWE —WE)E 15— N BRES DL
-~ 2YNI—OORROEH ---

| 2YMI—HOIRPRBOR T | 27— ORRAO AT |
| #YhNT— 0 REOME(L( 2ET2EOHM) | | mitgzoro—somE | | m@omekotR |
| 30M-/MBIEEEIRYIFU I IORIOSNEE | | MSEAOERML(KEN-BENSRENSOREIOLEE |
% ENE-1—¥ICHTZ:EMRENEF(-RFAFTHNRRRBLVEON. \/| —
R NTTREORf# {E37N7—2 HRORALWHIGLE
W27 70118 (ICH T 2 BMBL ORI HBAN=ZLORTRE) = g
B L ISPL T MISPEDMAOIZMUE( TN =X A7 ML &L T iR ) EESRaA-AONE k23 raNOREL
L YN — ST
IFoRICOWTiRE
- - - UTFORICOWTIRE viiEZEANREEEOREL
RS OREEERIICETES || e T vA-TALOHREE VEROTEIREMEZRADER
A STNIINTHORBEPLE || M EEE. BEDBEAD vBBRRORES® B RNHIBEES, HBEEN
(28 AEE~oRHEtoRRS ) viERICET3HM OBHETTRADLILYS)
——— il VEOMBBEE 571741 VESFABRERUNERARRE
- NA-T L. ERAEBHRD FIZELORARNTIEZRHDE
P2PORIENERI-L3 BEHHAOEYHICONT—BOBLE MiRGEE) RO D4 ORI
FYNRH OB ERIIBEHNVE v RSl 0ER
R - — T N R - N
P2PILEBNS77 7 AMICHTS || SHMNOERERIRTS RPN — VOB kS AN RMLICAI,
BN S RERN HAES12 ONE m  EDLTHEICEE v RERCEECRE

wiEHEOZEREEICEATIHIRF1

P 2YMI—H DRI ICEIT RS RRESEE(2007/9)

e FEERFIEICOVTIE., RYMNI—VNOREMEREVSBEHS—FED
BEEHIRHOSNZIEDD., BERARETRRE2YMNI—VOFIAZEETS
BThHH3I1F3H. BREFEEEZLONBEOHE ORNSICIEMT
BDETNEHBIEDS., BFREBICE2EZERIV-IVDOREHLEELL-

P EKBEFRBEQIFGXT, 12—V OFEEHEET
SBRDIIRF1DREICRI TR TSR ERE
= ISPEOBIBEFREICKBATERIE. 208 LVEEH
® 2008/5/ 23| HHEHMOERA R LT BHINT 1 2 AR

X#HFEEABEXRr 2—2vb7ON9—HE
HEEABRBEERERS
HBAEAFLALY—-ER GBS
HtEEABXT—-7NFLEENM

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved




KEHEDER

PEIZDH>7-DI3280%t
® 69 AR HI# % EhEch
8 O-SUJREEISEHEEEREL T BEC2E3HDL 1064
8 304 A EEIEOEEE R

P BERIEORES L. BH, WRE

o RHER +HRFAPDIIHEDSB. 59t HiTHEHI R EZ{E>7/=P2P
FORET7 ) r—>ar0hlilleRiEE /I REth

» BRHELTRE. 2YMN7—VFIROAFEER, Y—EARBRRS
HPREZLDHD
8 RIEROTREDIOUL LHT #IRHY jEEE
PEES
» FEIHIHERETIEHDOREBHLIERR. IRUEZREBINE
® ¥I5R. AT E, RWEATEF, ISPHITINSIELRBILINE
8 BEOHEFOEHHOERZTO>TIELL

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 16

AHLIRZ14DEIEDT

P EhFECHRITHEEEETIHEEHSERICKRIEY L
LTE A EEL
P Sk, HIRSIUICELTHEREE2EET LS, @R
[CRIBEEICHRTINEEILLV???
PEASIRIZELL . SREI ST
D iEMMRIRDS EBICE-O>TNA L2 1S
8 KHIRZ10E. BAIGIPITEEREICKZESOEMARRICEAYTS
BMEELDHHOTREL. HSETHLREFLLTOTEINIERE
LT. EZEHEEFHFPBENICRKEIDOHNDTHhD, LI=H>T. K1
R4 1E. BN ZETITRENDTIILL, ShEEFITIH B
SLTR, BYOBKEOUEIEENS. LALLHS, HEHi
ICBRADEBEHEIBHIRFIICE - TER - ARENDBZEICKN. ©
%, ESBEESLEEISAHIRSIACE->THEERELESIC
I3, R MICH BEORE 2BETEETSENEI TOIL
IBATH, FLHEBTAELGREEEDEEIEZINZEDHALE
NBAZEHBIFENS,

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 17




HIRZ1 D&
P ISPEAPP7 7V TN EDRBOT TV r—avic
WUT. BEFEROHHEETOIES

P1HZENF—HEXZEORELRTE L. ThelBirka
—HFICDOVWTIZEE FIEHOFIRPEZAOEREZTSIES

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 18

HARS1 DEARIRAY

PS5 T4y o0EMICHL TS, AEKISPEIZ/ Sy K- E
BEORYMI—V7BHRDIGHEICE>TIHWMIANEITHY, F
EHIAEH<ETEHHNN LR RICEVTOAEETNES
NTH>

PIROAE—1—Y  RUTERO7Z7Vsr—ar ) DK
FABICDOULTIE,. FISPEDRYMNI—7BEPEBIKR.
fh1—FOFBKREBSLEDETHEBICHETZIVE
D18, KHIRSFIUCEWTEFMNLERORELS
ETBZERFLEL

PLITEEHETZDIENG

s EEITAPEEIEERE
B AP—1-HE—BI1-JORENATROBR

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 19




HIENHE. FIHDAF(FutEpmEmoEIL)

P BENHE
® ISPEH, BEOXYMNI—£BBY B/ VT IOAYEPALO—K
BREFIVITEIL, BEDTTVT—2as RB/INV b ERE
FHIL. TORRERSALZ TUIORBEHBT L.
NENOTHRH BEOHE ORE
o MELRBTA(BISR)ICLLIBAICEEMEHBIENS

PFIFHDRF

B BEOAE—1—HORBIETIPP 77N TR TMSICRET
3h7v b2y EEEBEICHBLTLBZEICEY, o)
A-FOFBICEREHAELCTIBRITEHZEHAETIEREIEDT
Blv=®, ISPEHFIHRKEZFIAL THEZEANE-21-YDIFEYY
ZFIRTBELVO=CLd, D BRRHABEHENT—2ICE>THHEFRE
nNTEHY. HD. BHHNREFICED\WTRO—R1—YERFOLAN
WETHIHTZRIICHLTIE, BREEALHLERAERIRCMIIE
UL EEZISND

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

"B,

P H4RBA
s FEH@ERETIRAICRTOSORAILETHD
o FEHIEICET 2:EA A S EMIRICHAE. 1- YA, BA%

BN =T

PSEDIRE
B 77EAMINTTRE 7Ly Y& ) THEHEIRIESN RS
» BAREXEBER(ISPECSPE )DIFHRERFOHS
B xYh7—9aZAMEIEO DT
B P2P7rr VBN OEIED TV DEM- -
(YouTube. =a=0&)E. GyaoF~X )

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved




P2PRY/NI—/RBRIBRERIULDE S

Prosa—2yMIAOSELIEAE ORI REOERICHEND., SRS

- ABEOIHEZRYNT—II REN ONELEETIEHNBEIC
LoTEELT=, P2P(Peer to Peer iR filflECOL B RICCI=ADT N L
BITFERTIA, BHREEITNSREEREINTVDH, BHEZIE
DHE, MEEAVIFAF 7 IR Z— D BERELY P2PE YR
7—RBHBE ERELT, AIREFRDLTREBEREERITSND
FOUCHEREBELTOHIRFI 2 REL . RIERBRETOIEELELE

iﬁ%gw%ﬁ:%ﬂ 9% 8H9H
=

REAEXERHR R &
W7 99V-T7F8&
REAXFEXERRN I &
WA 75 ——

BEE

HESE
MBEEACNVNF AT+ 7 IREE 22—

Peer to Peer

P2PxvN7—/RBRIRRE

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

22

P2PRYII—/ KRR ARE

#RXetro2—2IM=2 75747
#RXattr 71071
#XEtv10aL
va2dTHR et

HX SR ET
#X2HITRIS
NECEv/n—7#xXe4t
HBRXSUANHKTI4—T51X
NTTaSaz=4—-avXksdt
NTTaL z7#RX St
NTTR7—bazxsb#kt St
EWIPv6a /=7

AR

#X2HBINFIVIR

AT
#Xaer/vRkaza=y—avx
X EHT—7VFLE
kX IR I)a1—2av X
#X24tKDDIFA SR
#Xadr—7NFLELR
H#RE&tJ—-WAVE

KRR LJAMN)—L4
AAN—=JSATHR ¢t
AERNTIT SN2
&t

2H(50FIR)

)78 7BBH#R &t

TV 7#%R &4
RASHEHAS
EMAZEARRAEZKRER
rMrIE@EHFR SISV
Ellrr4—2vhhRR #EIRES
X &R —LFR—b
BARESHAES

BAEBXIRES
HBRXEHRIANII-T
HXetNrevIR

B S EIREDY AF 4T IN—F—X
BitTorrentékxX &4t
B Y AT 1T

759 -TEKXSH

BUXKFEE
tEEgeRERERSHT
R i bt BT

KEERBRIHAISP-CATVERRE(S50FIE)
WEECATV
HBAT AT AZINT—I®)
IFRI2—FIMR

AT —1— BHE
BER MEABEATNFATTIRBE 2—

(2008%F11A21BARE)




EXISEMAP2P

~TACDNELTHP2P~

Copyright (C) 2009, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 24

BHACDNY—EAELTDHP2P
FYN)— O RIERBRIBBESSMBF L OP2PEREATLEY—ER
http:/ /www.fmmc.or.jp/p2p_web/

TES Bilfi-2AF4 H—ER

T3 -T%® Einy D-Stream

BWNTL2YIR F-Orc ENEE(E/ BFHEOJEE/EY1—IVER(E

EWRY—LE—p SkeedCast Contents Distribution Service/ Business/Embedded, Z#BAF, IIJ,
NTT Com.

BitTorrent®) BitTorrent DNA gvon0—K/AM)—-299—EX, BE70-KNN/8=a1—-R

TVbank®) BB7O—K*+Ak ~NxvEFro 2

23T UG Live/Ocean Grid Suono Dolce(=YR/HHE, 1 TVAL A=I)—=H R, 740X, J

AM)—L4)

WIIIRI)a—2av X

GridDelivery System

STARDUST.TV

BEYMATF 1T

1T Fv A2

2I7FrAP2 REKRER(I7ILEES )

2009/2

/nc




BEAP2PMOI 7Y FlH DB X
P BREP2POE(EIERERAIEWebEFLREMLANMCHS

17 Ei(E

771 IVEE %

EinyBroadCast
UG Live
BB Broadcast
ShareCast 2
F-Orc

EinyOndemand:3
BitTorrent DNA2a3.4
GridDelivery System'!
SkeedCast2:4.5
F-Orc?

—

Fry 21771 VIEEELEL

BRETXTHISRYMNI—7 LDOF vV 1% HEVTHE

1.
2. ¥SREAOT—2EE 2. BETRBE7ZOIVTUVBEXEZLEHSND
3. BERTEF*rv aERYNI—IL aFvYY2AT77ANDA T IYY A% INT =T
(et /A S5iHE
3. ATV E-DSEFT VT TiE
4. Fvuo1771NVIBES{LEN TS
5 FrulaZ71 Nt 2—HSDRMTHIHENT

(At

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 26

HERISEAP2P(1)

PABEIVTUYEEY—EATOIRANSL

8 FICRENELDTIE---
a7 5% —T%B(Einy)

o ABNERIIERZIEATL SAF21—T

sy AT 177 BR(ShareCast2Plus )
o AZa1=F«FMMmIFTRYPTVH—E AR
8 N)—LR—MER(SkeedCast)

o JAXA H2AR% Yk NrEDarBRIEVODEE
8 J1) YK )1)2— 3 XB(GridDeliverySystem)

o KA 15— LDT7 71 IVER(E
=721 RE(UGLive)
©BIGLOBE # L5175/ 7E(E

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 27




BN ISEAMAP2P(2)

P BRISICHOTL DR AR ARZR Y AT L
8 J)yR))1—a 0 X
e THOMSON(A/—=T7R) Nt a7 14— HDMA-4000

@ BitTorrentB%
o NETGEAR DIGITAL ENTERTAINER HD EVA8000
o D-Link DNS-323

8752V AB
o FURITANTIL—L

fhS%y--

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 28

BRI SRAP2P(3)
P2PEEDLLLV EDEL<LOR)IETS

0 Tm

FJoost IAP2PIREE/ 7 DIRIERT
WebAR—ADY—EARIC

P2P%fESECS

AN Video

CNN, #/s2 KSR IES
D17 AMNI—-22J1P2P 0CTOSHAPE ==

F7/n7—¢RR " | Flash Player tTP2Pil{E

Copyright (C) 2009, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 29




Inauguration streaming traffic
P2P VIS BXICREIREB TIE LUy, DH?

P Inauguration streaming traffic
(from nanog-ML)

EEN1.5~2.5EDNEYY
8 1") /4 XKDInboundbzkv %

oflash-streaming (TCP 1935), HTTP, CNN
Streaming (UDP 8247)

2Gbps —

213077% / FIREN1307@CNN
5407 /min / 70075ZN)—L0Akamal

1Gbps

Copyright (C) 2009, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 30

Inauguration streaming traffic

» CNNF>Ev4% (UDP 8247)
® [nbound=252Mbps / Outbound=296Mbps
® CNN is using Octoshape's P2P plug-in with Flash.

"UIUChet-Entire Campuz” All Applications

26
Mon 12100 Mon 15100 Mon 15100 Mon 21100 Tue 0100 Tue 13100 Tue G100 Tue 02100
B racromedia-fos I wes-hitp B 5247 [ httes B rt=p B =sh
[ rtsr M =ir [ sa7n Bl =rort-diagnose

TNTHRBEATLRRZRISHRSN

Copyright (C) 2009, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 31




ERITBEHAP2P(4) 95147 J)70

HERHJ7bDL A=W ABLED

F * r

G

- - ¢ A - 2

SHHRELRSTE

SHARECAST2+ Utagoe Live
JAVAZ 7L b

<1 g

Flash Player ETP2P

Copyright (C) 2009, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 32

P2PD%h3%

~F VT YBREICSITRHMRICOVNT~

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 33




P2P=Peer to Peer

P2P2 7 —o RER IG5
ZOELEIR

H:P2P2 VM7 — 7DV HICEATHERBEREE(1 740 TR EH

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 34

P2Pa 7Y BR{EDXIR
P 2YNT—ARRADE L BRI

8 HREEICEOT SRBORGFORVMEF(ET )EBEHNTES

= U VT A

8 EHOETZRIRTES
P ELERERIAM

PEMETTTOMS 71V HIR
B 50%~90¥ % DHIRZIR
8 =N OZ4F7 MEREHBL T, F—RiBETEEHISETED
tREEE (X Rt T] #E

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 35




CDNEP2PR YNNI =V DEHFEFICEZHEIL

» FIAEHIEMICHTEIN—2NIAAMD LRIEEMAZIEHNTES
8 fIHEN—BHEBABEMROCONEIEEEFEIAM INE<LS
XL, P2PRYNT -V DEREHNHIRLLERICEREZND

- A&, A7, 27 VA8. BIRIER. PCHERELE

F—Z2ILaA

(RAPL—2 2R MERCO m@‘@%
,&*ﬁ
4 25
AR . TLfmﬁ%ﬁ
AR ? AR

EEENEEEEENEEEEEEE :y?y\yﬁﬂuﬁmﬁz%?

;L,—/;.- I—YEGE
A—F?
CDNEP2POIAMY M LL B

H:P2P2YMNI—7DHEVHICEATHERBEREE
(FRIYTVIR N a—2ar XA

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 36

42314t UG Live: ;o717 RSN R

PIRERINS 712\ BERERINS 710D, DT HEY
— 90% L1 _EDEIiRE R

20074 118 26H User-side Traffic and

NDtalk aboutd: Hk . .
SR SRR s, Server-side Traffic

Castella (www.castella.jp),

user-side

+ server-side

20:30 ‘
20:40 ||
20:50 b
21:00

21:10 |
21:20 H
21:30

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 37




TVBank Yahoo!&EhidE 1 > Ak B4 1

o H/\A SHINNO:EFSILE:ES 9H27H (K) 17:58~22:54

n RAERRIEELZL 35,183 A

m {SfRERERL 124,089 A

m S STawvD 768kbps/ A x35,183 A =27.2Gbps

m CAA-BENST TV 6.56Gbps (e b=T 1w odD24.1%)

WA - 2006501 20H~0A288

”
g “HALR Wz-!
(WoktWERSTAA?)
by Y& =37 FTHEETRELEHR

: JQIT';-
\_.'.l"ltﬂ

[MEERELOR] REOMFE ON LIVE

; :zm@g%mmmyjm ! RE+

1-YRFASEFRER.
M5 O—FFIRT
2008/11/26 1 AM=NVET
i ights Reserved 38

2006/9/27 BNABEEICHHS
TWhank mpmmams v s—BENSTv0

2006/9/27 AIRMEERERH 71V 7DOHBIF7

FIREEEY \ shinvorLE-—h

b shiRER{ERAIA=
/

e S S S S TS S S S S A A SR

17:02 17:18 17:34 17:50 18:06 18:22 18:38 18:54 19:10 19:26 19:42 19:58 20:14 20:30 20:46 21:02 21:18 21:34 21:50 22:06 22:22 22:38 22:54 23:10 23:26 23:42
B

2Kh5702:27,02Gbps +, RO R(RNS7 72 :6.56Ghps
PS X 39, users =
27.02Gbps

768kbpsDEBE VI —P, RAIFIFFERE35 0008
D75 G DEEPST 1Y OEE—T e o




TVBank Yahool!EhE -1 N> ~Rflk  Z5441 2

o JL—AD%E2RX57—> #HB1iE 108118 (k) 17:58~21:45
n RARERREEEL 48,545\
m FEfREEELN 105,986 A
m MNSTav D 768kbps/ A x48,545 A =37.3Gbps
m TA-BRENSTTAVD 6.97Gbps (M8 b=T 41w 2MD18.7%)

wy B
-YAH‘,%&H A=Y ot @l s

'«mﬁ!lﬂi&ilﬂ‘éla‘?
1)— 550515 — 7= 1—HRHAAEFESE.
: . W LT O—KFET

Qs IR E T |
[ T - IR WA A =TI

I EE 1 O S - TBCE

[ &g c 5505
o h 17 — —iiibl, SR, ekt 2 —1 FOE

2008/1 1/26 | Bt Bl Ty

2007© TVBank Corporation All Rights Reserved.

TVBan 2006/10/11 18-U=57L—A7Ik113
AKX ERREEREE 2—BRENS 71V

2006/10/11 FIRRBERERHMF 71V 7DOWBIF7

ER—YR9EE A IEYY 1 TAILREYFD
HIc—25 )l —8~

[ B 4R B 3

CHRERERT
b hiRER(ERAIA=

e S S S S S A A MR SR

17:01 17:17 17:33 17:49 18:05 18:21 18:37 18:53 19:09 19:25 19:41 19:57 20:13 20:29 20:45 21:01 21:17 21:33 21:49 22:.05 22:21 22:37 22:53 23:09 23:25 2341
B

2{kh571v2:37,3Gbps +> M4 RI57 177 :6.97Gbps

768Kbps x 48,545users =
37.3Gbps

768kbpsDBE I—P. BAITRFE#RE48 545/
 HRDE| B DEE,S T O~ T e




P2Pa T VER(EDFIR(EBIG)
P 2URT—KRADE BRI E

e HEEICEST. ABRBORENRVVBF(EZ )@BEHTES
 FARY g3
o EMOLTERIRTES
PELGERZEIAN
P EETTTHOMS 71V i
& 50% ~90% % DI HM R
8 Y=\ HSAPUNERELBLT. A—S R TRENSRHED

REEE (S G T HE

EIAPTSESED/ TV iRBERE
P2PDIY 7Y EBE>TLWWERES>HW?

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 42

: EW-‘MQ
F(EF5 7 1 vy ORBERL
2 b7 7497 D=l '
. b ARy L S0uTH AN A
st ‘hfh.t&i\*f:nf‘f & ""Nl&rf !j 5
H—nN-DSAF7 Content delivery network Peer-to-peer
EHE H—/\ H—s\ PSR (splitter) H—us ER
EEE  E7 (@Es) tRE  E7 (REE) E7 @B
| ————— L ——_ B s

EDARZEES>E. ZEMI T4 v VDREIFRIL

#5l: 1 Mbps % 1,000 A»Z{E3 hiE. 1,000 Mbps = 1 Gbps

o X
— CDN TlE, REZITHLTVHRREFICLLIZEDT. BREEN
%L\, T TIXES,
— peer-to-peer (&, HIEHDI=ODBENBLELFELDT., TDI,
ETHEEENMEZ D, BF. #H %,
 fil: BitTorrentTD, E7 & b5 v hRE(RE

"

UTA GOE

UTAGOE HEEZADTLEE$(2008/2/19)&UikrEETIREXL .

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 43




P2PRYNI—/RBRFREERERAMLTHBE

WP2P77V)r—ay-aVF YU BEREE
KRt r 74071

vadTHiett

X SR ET

HBRAXEHIRIS

NTTaL z7#RA St

#HXeIUVRI)1—-2ar X
AEXNTITovis %R e

TVI‘/7HE_€n*i

:il'.*ﬁﬁﬂ}‘“ﬁ{"ﬂﬁiﬁ‘#i
kXaterd52vk
B & (k)

MR - K5
ETA¥EARE

HASHBINTIY
HRAE|/NHKT L 2—T 51X
RREEKASH
#HXE4J-WAVE
ZAN—JSATHA =4t

Bl 2—2UbTRE HEHES
BARZHE

BEAFFE

KX SHEBEDYAF 1718 F—X

HICEOTOMEN?

RIETENIETOK

(REERRRERD .
BT AE

b27199
HIBIROBRE

RB<DOHM>TL L
?2?°?

P2Pa 572V
, HEgs A0l
N\ Win-Windk 3
P2PP7)r—ray ‘
C TAUFIURNE
a7 “}Eﬁgﬁi

é%ké

Y
BEERE

ﬁE 4kﬁE

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

45




FrE

1Z 1 DIAZ S

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

46

HERDL 2—2IMDRYNT— V1B E

‘TierlISPRIEERE D=8, BREDNZEY 78NS, BAEDISPICESTIE, M I VM NIBMICTENS.

(WALRF)

-BEFRBTIEAE R BL 7=Tier3ISPA B
-Tier2/3 ISPTIE, WAL, BEHS(CEEHH). ZHI. FSEVIREVONERIETMN O IVMERREE 1L45,

Contents / Service
Provider

£l

Tier-1 ISP ,Z

AMAZON.com, -
YouTube, etc. Stycao. a=J&E,
[BE0EHD]
HE(itRH) VerioZ Bl 7= — EQ
NTT Comd HE(ERH)

¥

/

ExoR®2]

[REOFHD] BAEONYIF -y
Tier-1 ISPIE T (4 Tier-2 ISPTH
KEIsEH (RS #BEh3
—————————————————— I EEEEEETe ST - -oo------ -
- pSUIVNER by MR )
Ter2isp (ISP GRESD | LW ian
ISP ISP
Tier-3 ISP CN ozl
[REOKH2) (R0 )| BEHe
""""""" ISPA*Access ~1 NTTRBEHISPE 7] iR ="
Access Carrlerbihé(’) #%l:tétb\t [—
Carrior HEEAE . 7oeaentt (CFLETS) W FLETS)
] I Eh7Tier3ISPA
------------------ Pt Ml SUNWBRIE
[ User wRRECEEN) | [B2T03 User

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

47




TierDiE &
Do sa—2YRORE RS

# HBISPOR BN SHTL L E2—2 Vb

the Internet

AL, ‘

1229 DEEM ZTEIR transit

EPULHIcEY

HEORFLE:E M 2R peering

/ transit \

peering

Mo UIMERBZET
12RO BRI R

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

48

TierD &

PISP-X. ISP-YD&5IC EI?
" R EUOEERESLOTLBD?

P Tier-1 ISP A LB %ISR
® Tier-1 ISP OEZV 7721 THEHFEHE 2B IR
B 2ZYPDEFER
=3 (Tier-1 ISPAER FIc&DORIE)

Tes
>

s —
%Oﬁg Tier-1 ISP
ot

O O

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

49




TierDiB &

P TierlzBEBIBEERALTLS
® Tier-1 ISPOFIETier-2 ISP
® Tier-2 ISPOFIETier-3 ISP
m etc
® Tier-N ISPRILldpeeringg 32&EHEB LY

P EEEOTieridiE I3 M ICiEM
B FhOETKRIEE A EYALL ...

B DTierh S IYMNBATEI—A
oTier-1&Tier-2Mpeer&77Y) p

o=

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 50

F7L1v—-HA#ETZIX
1 5—FIMIBIH B REAMOME MR

f’ SEES DR 1=F::C
— | | 3Ty — . I
F—st2—8B A AT V7aINTEH—
7;’_"" ~Y—x—TRF = F—sbs—
JIX g = HY—Ix—A—FH—
” = IXRAREE
(~__ The Internet >
| i
- v
e 2ER RN AL SEYNI— OB
|| -ISP
e — o b4
1)57 -chigfaa X~
r FrUU7iA B “I0A SRk
1 ol
I:I a—— =R X—H—
N —

H:P2PR YNNI -V DE)HICETZERBEWEE TRV EICETIBHE
(#k))USENIRt Bl 2 BICIRE

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 51




AW

B8 KICLBISPEEEANDE

FEV 7B RIXH EADEMERENDEE

N

N . = \Ve I
TA—RN\URS—EXDOF AR E R EETI7MILOKREEL
B EAUISORBOER B D7 LEEEEENSBEIHA
— BAROITO—F/IUF2#EH 25,755,080 (20065128 K)
— FTTHOZR#ES 7,940,384 (2006&E12AK) n ﬁﬁi??{}bhﬁl-ﬁbf_iﬂF:)b@ﬁiﬁo
< #CableLabs : 7 —TILEFLOFYTRAM—L
S ) 2w k& EREEE DRk T—H2055%(&BitTorrent
12 8—FvHEBR O ot - HCacheLogickt(WebkSEV IR &) : 104
—RYrrSEVH£ED35%ABitTorrent DS EY
B YouTubeDERFIAFD RIS HERR, T P2POFSEVIIEA 84— vb g
— IJBXEMEEZRNSEYYD1/6(XYouTube HD60%
B PRECBEEEOM 4—2 Y MRS
— GyaODY—E B (200544 A)
— E2BATLEDRH(2005410A8)
N )\ J

.

MAMREOEYALFRAERTRAT]

O00O0O

[AROBERR R AREA RN TOAEL
[ R E QIEORKIZRASETOREE EIF 50 EMRTEEL
[E7ULY /FSo Dy OB L EMME ARRISTES )

H:P2P2Yh7—7DHENHICETHERBERE S

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

2YMN7—AMDOE BB ET

18— IMIETBRERMOIE | IMEDH

T

)

ISP T
' /
| cP : s A o
M sremnms e ® ® @
ISP < 1PN ISP
@
g
® E7UVT T | cp | \
® ®
A FUVHIAE k1 IP#AE% & 7 A% (CP) )
\|[l® @ @ D)@ @
IPHBER % 7 AL (SP) \ A H—Fb
EEY—ER
[ HhigiE (S 4t (1P#E) ] FIR%
®
FHER ® ®
B A
[ T Fa—¥ ]
@ cP=>ISP W FSEYDEICETE, CPANSPICR LT, ISPRIEFI AR EXILS e BCPH L EIESECR LT, IPHBER BRI FARI(CP)
pEY i © CP=>ihigiBIE R 1H(PH) i =

@ ISP&ISP:E7YVY

W2y ;I—DOAOZIWER B LERRR)
WiEGAEROEAITmEN+

® IV F1-=CP

@ ISP=ISP: VUYL

B SEYDIEETVT, MY Iy MBAE(TALISP)N M5 Ty MR#E
FH(EAISPICR LTS

MPOP(FHEARA Y METOERIZ, M5V Ty MEAE(TRIISP)H
BEICRE

BIVEI-YHCPICRULT, IVFUYRIARMOHRT
%)

@ IV R1—¥=IsP

BIVE1-YHEHKISPICH LT, 18—y MES
H—EARAHERILS

@ 1SP=> gt 12 &L (IPHE)

WISPH #hIZEIE AR LT, PR IR F ARISP)E XA

IV R1—Y=>ibiiB{E 24t PHE)

BT R1-HigBERCHUT. 7OEEF
PR ER

3

H&:P2P2YNI—DEVHICET DIERBERE

B 2y 7—-o0rh

IUHICEYT3EME BABEEE(KRATHERISESR

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

53




2YNI—=OAAMDEBIBETET I

ISPETOMEY7IAMREBOBTIK

@ISP-AlL. VODZANAE—MBIR A,

vVOD @ISP-BlZ. VODTO/NAF —MSDURA DL,
Fang 55— OISP-ALISP-BME S EREE LAV ZE TS D
(CP) BIZHBEDEL. KEDFSEVIDRADHRE,

OISP-BATICAE S HISPLED, XIS+ Dy

SHEM,

<~ g

ISP—B

HW:P2PR YNNI DEVHICEATZEERESREE
NTTaAS2=5—2a  A(HHRMBHEZEICES

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 54

AFISPOMIEYZERINT—72AADHEBHI

8 I-HHWOMEV7DMUIIEHI30%/ FEH, 1—F—AH7N
DRIYNT—7AAMIIZIEF—ETHY, BUFBLH DR INT—2
AR EV 7 DBV ZHIRTIETETLTLS

AFISPOMEYZERXRYNI—IAAMDHEBM

25 -

0.5

rSEw% (2004/1QDEZE1EL =B XIHE)

EO S E—I ey I (HE%HE)

B BE Y1 M-Bit
H—ERBItE
|- 1Y HYRNE—I S EY Y GERHE)

ENEIE YA A%t
H—E Rtk

a
—
N
<
o
o
N

2004/2Q

2004/3Q
2004/4Q
2005/1Q
005/2Q
05/3Q
2005/4Q
06/1Q
06/2Q

o o o
H:P2P2Yh7—7DEVHICEATHERBEREEY
73 7BB(HR)IRH AR

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 55




AFISPOMFEY2ERYNT—7AADHEBHI

1200 - TYRT—U2aZR(2004/Q1%1ELT-ARXIHE)

1.000 -

0.800 -

0.600 -

0400 - —A— 1—FIABYRY T —I2 R (FERHE)
B IMBY Ry T —F IR MEERHE)

0.200 -

0.000

2004/1Q 2004/2Q 2004/3Q 2004/4Q 2005/1Q 2005/2Q 2005/3Q 2005/4Q

i :P2PR VM7 -V DIEDHICET ZIERBE|ME T/ 7b/ 3\ 7BB(#)IREEH

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

AFISPOMIEYVEXYNTI—2AAMDERHI

8 12— YMEREA=INZEDF MY —ERADTEY EFICHTB/v
IFR—=2AAMDLLEME T HERICH S

NNV FE— AT EICHHBEIEDIEBH

A0 8—%y MERR U Il Y — 278 £(2000/10%1£F %)
13w YR—2ARMFE LISHT BHLE)
—s—FLHICEH B YIR—aAR IO LR

1.00

0.40

0.00

m‘zu‘ao‘ao
2006

m‘zo‘ao‘m
2005

10‘20‘30‘40
2004

10‘20‘30‘413
2003

H:P2P2 VM- DHEVHICEATHERBEREE
(BRI 8= IM T T17 REABHRIUIER

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

1a ‘ 20 ‘ 30 ‘ 40 | 10 ‘ 20 ‘ 30 ‘ 40 | 10 ‘ 20 ‘ 30 ‘ 4
2000 2001 2002




AFISPOMIEYVERYNT—IAAMDHERHI

8 NNV KR =2aAAODLTHIEERICHL., I\ IR-BERESILK
iDCEEEDNVIFE—VBEBENYIE—VARMDOLLEDIEBH

100 -
90 --—--—- N OR— B .
mAyYR—raRb
80 -
£ e e e T e T T e e T e P TP P TEEPTEETTRETTERTTERETRRT] [REEE EEC
e T TP TP P TEPPTERTTRRTTERTTER P [OREE EEG
50 -

40 -

30 -

20 -
"°J| || IIIII|[
0.0 ‘

2003 2004 2005 2006

2003€E10% 1 ELIIBE DI

b= )
S DAV E—FUMERICHIT S, 2003F 10 B HELLI-HAEDLEROHER
XYY R—VARMIIN—EBEDRYET—VBBRIARMEIEFIAL,

H:P2PR VNI -V DEVHICHT ZERBEHEE <S54 UMEBK)IRSHIRBBAENIVIER

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 58

ithiskISPIc & 3By haRM 1)

— A AAEOHSISPTIE. PSPk EERICA M SOR I, O EEBREEE ST
HRREFCORESEHE. 252 vhaAE . GiDCH A .. O RBREH IALDIAEE
0. COISPTIE. ASTHEEFMELTWEN Iz IR— O EBHIEHE TH
2= ASTHEESEFMB T LLETAYIR— mBIRERIREIZL =, £, D wk
ACERSBEBHFEOHBIEISIHEEVORECIZHLIH. RSP vRBE 2O EBRE{ELGE
LTHERETORZ > ZCUFRAZICOVEA T, BiuHE L -UDaZAREERELTL S,
(E#F* 73)

EFE 73 tbis ISP 4K iR o
(dLEEM S ISP)

i-—;u.-vl-lll‘l‘lt B FOM TR Rt D,
B TD AR TR (LA )
P IRRS R

~HFETRBERERERRETLESICE. ARES TUEEY. WEoA RS,
-hﬁlﬂ“&(ﬁ“tmh:-;:ﬂhlil-.dcuJ":—;':ﬂ!ﬂ—_a o R AR A AR R i T R o

AT FSL O RO SEA A ENRRO oA TR, ISR LTS D AR T S AR S
SBCERERIZRERLTLELOD. RERER IS -DukaX o R L,

B B SO IR AR COISE ML 5500 A 00K 200K 2 R
TBO0Z 128 SR T R s

_E 0TS
120 %,
oo pEEE
- T,
& 4T
..u N
b "‘6—-—0—-—._._4.\_ e .
T————— - —
a i AR :

&.,++‘.,++1-§.;}$+$+1-1-@,1- R O

P R I P A P w P ?ﬁﬁ:&ﬁg ;?mﬁ 2 ‘&;3&333;%“
H::'f@.P2P*‘/I~'7—70)TUﬁkll'd'éi’ﬁ#%ﬂ%iﬁ%%

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 59




ithiskISPIc & 1T DM,y haAAM2)

FEi- . EIE v F CTLBEDSISPOILEEE S HIEE I SR T RS -ERE
S R E TohiERoEZHaAERAICE T, ORARDIFEE(EEE S TLYVS . 2002 £
~2006 S T. RESEEFMOE-HITMITLTIEHR DA . EEE TORZF ok s O {K
TFIZTHEUBEAAFES LU OOAZARIEZE TFLTLWS, FL R TO RS2 wHEEEIX. BRFE T
OIFE L 4 ESFEEA A TELS. (EIFE T4) FFreoiEEsS . miExR v TF THEDS
T=&H Tt F O EA R A RFET@EERET BT TERE TESHEE SN S

E3= 74 Mo DI TF ISP i
(deiEE LR dbdsim s S smiEdEE)

- 2002 ~20065F 045 T, oo u s (X El#SEA S THEI S 2E I o T LD
— AR — B T OO ERT S R L
— RS OHIFEE TSI Do S IR E R (ORI TR U S ASE T EIEREL D
=  F—S TEEO A E .
RSP O 28 PN, LML T 00 5 S S5 v - S S R ISE IR . DA SR BT & LM I e R O L D

m EEFTOESES B TEATLSLET. AR FDFERIEEE STLY-S.
- zznwl—?:t‘/‘v F3 S AT AC S TR IT S M A A S, FLER — B 5 I 00 i O (B 88 00 1l 8 T B A

AT T D S 2 o R ML S . SR
CHELER — A SEETAN  600kmizl_E )

Ebs BN Ak S 2SS S8 (BR) SR SEIE SR S U PERR
H@:P2PRYMNI—IDOENHICRTIERBEREE

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

60

ithisk 4% 2= D ZH

COESZ MAFMS LTS ISP OFIZIE. REQOXNMPEERBREOEND HD.
F- BEOEMTOSIERBRECEBEFYVT ORI —0BERGE , AR
ELFHTD, 1=1-, thig ISP IZHBLTL20IE, s EL-BEFTEHTHY.
CETEERRTLIAFISPENEADENTHS.

HEETUHNEFESENTHLILS. TIEOBLLHIE~DBEESEHDH TNITIE,
BRELT.EEDBEETLHIELEFESNLIEIE., —EAPLDEHBLL, LHL.
2TO ISP AEE—ETORSUIyRRZEIZUIYE DTN IER, ZOED YR
D—OEELTRSGON, REATESGONN LS KREXBRTHS, THLTEH.
#HEEFMNIAT HAOTO—FNAVFEE BEOQOEEHELEICATEERLTIN
LOEATENOIEEBHERS, TO—FN\FH—ERFRRBATEEN O EF
BEICLTRYMBOLE, BEELTIE, th ADBE 750 TITCOTO—
PN —EADBRIZHTHEEMEEINBETHAS. hBANZZALETED
EHFBELGLVETHEZBERELTILAEZITH L,

H@:P2PRYMNI—IDOFENHICRTRERBERESE

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

62




FREFIANABREDEER

1. ’FSeyoigXIcEY. 2YNT—2aRMME ERLTLS,

2. BiENAYOEBIANDERLEEATIS,

8  KXFISPEFED/INYIF—aAMIMNIEYIDIBMOLSICIE EH
LTEST. MEV 78X =EMITEIAMEXOBERX I BILE
REILL TR,

3. ABDO7 A HHBDASPRCPELEIEIEEL TL\BISP
ICIE. FSEY /AR ASVLOMELZIDINBIOT. B
BEICHT BT T AL,

4. EEHEELTUOLUVISPIE. PSEY ZIXICEY B SO
RIS EBEMEALTVS,
s HEISPEOMOISY IYMOMSEY S LML, ERFABAT

HBPF I VMNHEDTZIANEIRAL TS,
HS0: P2P XY N7~ DT T BIFR MRS

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Com| s Corporation, All rights r 63

HICEOTOMRY ?(HIF)

RETENIEOK
 EE ”
574 | MEBIANE &
ﬁlli;?wgégﬁ EELSRALTS
- _ AFOAAFE
P2PaL T
Ao(E F il
TWin-WinDI3 9"+

PPF VT —as

ISP-CATV
1T YRNE BEERE
AT YEEEEE

#BAiE ESAE

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 64




P2PDIRA S 4

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

65

P2PISE<DETZHSI T/ M/ TES

P itRBOCONLEENTIEHD
8 EZICTHEFR vy a( P )HRBINTLSDITTIE LU
o CONEEENOIAMIFA. N1ZEBANE DS RI-ZIFEME
e 771 WVWEHBEEP2P=2—HFNPC)/)—A%EFIRAI25HE ? OCDN

P ZLOBAEP2PY 717N ELOE 7 % BIRT DHEEE IS RE K
8 A)—7YMPBEBIEICIHU T, F—2EK R(EXEEIR
o REE=TSZTHDAE 1H5NL
o BEICHIRIIHEEEN TS
® HHFOMBRYMNI—V1EHRETTIc. T—2EK EXEKXEEIR
o |SP-CATV-B{EREE=TESAEZE HS5NLL
o BRI EADBEAP2P/7b7x76HDH
o BTW, IRHREEZXN T B LT E LB
® ¥ IR ZEBL TIRIKD R

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

66




P2PxYNI—7 DL H#A

FVY=iIx
’/7"’/‘7 BT

-

= 7 HEN S
'-. : ns,

wES, 0y

]

w@Yy—

Movn—

DRM etc...

‘@t\

E7?
MEWR/—K A
(#3—/—F)

VFvva /| BRIV

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

67

E—/—-RORBEIKR;
2009/02/04 IRTE
20094EIC A FWLIXEDY DFitwebZFES N

4280H5—/—FIXRH

B ISP

HOTnet

°
o
o

NTTComiR EEE% = [ 23
v’ 2
- | - [¢] (o)

.
B 2) 3) 4
W\ Mitenelnternet [ ] o [ ] o ISP 7 2) ? )
i idid bl hd bl ° B ISP 1 2 3 A Wiz CATVILI ° [ e | O
b #27 2 2 el i L R ) wem | NTTcomszE | - | - | o [ o
B EIEYETN ° ° ° o RE® | NTTComfE#@xE | — | — | O |y — R P
BWH EWIX — ox2 _ _ L _E#CATV o A A A p—— p—"
L FITWEB N P p—
EEH AB7LE
wm jsp B IsP 1 2) 3 | @
AR ARCATV
[ HWLIX AT | NTTComiBEERME - | exs
EE® | NTTCom$E%E R WRFLE A A
ikl bt 8 IsP n]2]s
R [ A
@S | NTcommmEE | - [ - | o | o
s assz72 | e | e | e |0
N ISP 1 2) 3) 4
ar un NTTComREER & - | ex2 | @ -
KB NTTComBIEE %15 - - o o
b KO ESEEEYN - ° ° o
8 s =8 ”?
EET NTTComiREES% i - B ISP 1) 2) 3) 4) ISP fitiRIR DummyNodei% B1KiR
EAT | NTTComAMEE o il EHRCATV o | o | o | O 1| mra-vmmoms o | mEBHOK REW
it xAc 4 A | NTICommERE | - | - 1 © 2 | IsPavkT—smmoRst o | mmmmok. wEx
BREH Jykan o Etond BRIX - A - - )

Copyright (C) 2009, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

OCNEI# hE i AT 1R £

A BERES

68




SREERARFH(1)

P EETEEREGI(ERRFARIE. P2PER(E /O T Y HIVE)
8 RRERRAYML—E—=TIRFT1/\ 470—-FERME
o BitTorrent(BitTorrentDNA ). J-Stream. NTTCom
o AIFIVIR. BIVAARATAT

8 7-XB{& HDENEED(E
o R)—LR—pM(SkeedCast)
o 7=7Lv¥ A, GDH

8 AN)—-PRIVARE BEIEE(E
o 7% —T%(D-Stream)

e iR T Y aAZa=F«FMBTRYMSLERBGE S17H(E
o EYbXF177(ShareCast2)
o I7ILMAR

® CSHZE BMIFv 2N BANREFRREE

o TVIs>2(BBZ7A—RF+AB)
o Nxvta—FKlL—2ar

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

69

SREERARFH(2)

P EEESEEREMI( RERBAVSIE. P2PERRME /O T Y HINE)
8 PAFeo 2N S 0—-REELE—RAMN -2V R RKERE
o BitTorrent(BitTorrentDNA ). J-Stream
o BIFIVIAR

& iTunes/iPodmitRykF+ A /H.264 BN EER (S
o J)yR ) )a—=a s X(P2PRYRF+ A7 V7L —%), KDDIFAZSFR
o /=Y 70717

e Za1—-AY1hDOP2PEMEFRMECONEDNLT)YRICK B ELME
e BitTorrent(BitTorrentDNA ). J-Stream
o HEFTIHIWAT 4T

e BEERC2—2YMIEET L 1/H-1AO4 Y M 4B 8§ EVF 517 -VODER(E
o %X (0ceanGrid), K)—ALFH—I SkeedCast) . J-Stream . NTTCom
e JAXA

e HERIVTVYOMIEIREER(E
o NEC
o REEH
o K)—LEK—b(SkeedCast)
o MM

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

70




2007FEE~2008FEERIFRIREDIRIA

P5S—)—RICHBITBRERYNI—OTORI 7192 IE
43— /—F#41E
8 EH DS HORYRIE
e EHEEORYNI—I2 T DRYAE

PIRTEFTORIIEBROIER
8 IRIRDP2PY AT LATIIIERHED
o ithisk 3 1h
o RXYNI—=O D%
DRUH RSN S,

AR{EEBR1 THI—/—RHBEIEL/=Peer(/—K )

- { - OCN@#L it
= o (iDCA)
i L] =t e — i o i 1%

100 |'=I. HOTnet@*me s 100 ; ¥ Fere

(79tR)
P OCN@#L i
| (77€R)
il




AR{EEBR1 THI—/—RHBEEL/=Peer(/—K )

202.170,106.60 Find prer

202,470,106, 70 Find prer

o= o=
= OCN@AFHT e OCN@AFHET | —
‘i 1% /,-' e (IDCW) i 1% "— (iDCw)
104 104 I-I
| !
= i = |
M-J:'r* ;D'.ﬁ\ = 12;@0 A2-Jun=08 000 ﬂ:ﬂ : 0=l 00100 1200 00 M-J:'FW W:ﬁ\ 12:‘@0 A2-Jun-08 G000 pre ] : bﬂ-iur« 00 1200 F22

OCN@AX=FHT
(ibCA)

12480 G3-dun=0d 60200

7500 0= Jurt 0100 12

et

AR{EEBR1 THI—/—RHBEIEL/=Peer(/—K )

122.22,210,193 Find peer

Dilation

” OCN@ER BT
- (k77t2)
i
N , : i ;
Yol | | FvRan(BERET) ful [ | FYRIL(BRET)

| | (iocm) [ | (kP7ER)
| II
I |
) i)




AR{ERER1THI—/—RHFRL7=Peer(ithizhl )

"RREE
"RRE " hge)IR
"R "HER
= AR "TER
=R ~ XN
“HER o
“BER
"HER "wEER
EEE "EHER
"R = RR R
" KBRKF "REUR
23% . UOR 24% "R
1%, TRIE 1%1% : o
o e———— i }%wo_——_ KR
1% o= “liOg
1% "EHRR 1% "ERBR
114 o ERE 1%1% = jtimE
o 1 2% R 1% 2% :fgi
1 2% 2o 3% "ERBR 196.2% 2% 2% 4, -;-H!R
= EEE 5 2% 2% EBR
SRR = ERRE
) TRIER [T
L:HEDISP - EREDISP HER
(HOTnet:AS7682)  -msn (SYNAPSE:AS7511) o
77 TEER
X77A n k7oA
2D
W = = L R =
BR{ERER1 THZ—/—FHE(EL 7=Peer(ASHl)
mOCN = OCN
H Yahoo!BB m INFOWEB
1% = INFOWEB = MESH
1% 1% 10 1% 1% W So-net 1% 1% 19 19 M Yahoo!BB
L1615 1% 1 1% 1% B eMobile Yo 1% e 1w 0 = KDDI
2% 2% " misPL g9y 1 % 1%1% ISP
a8 misp2 1% 1% 1% mISP2
3% mispy 0 2% misP3
2%
3% mISP4 2% uISP4
mISP5 % mISP5
”» mISP6 2y mISP6
mISP7 3% mISP7
mISP8 3% misP8
mISP9 mISP9
mISP10 mISP10
. mISP11 mISP11
it:BEDISP - BEREDISP L pis
(HO'I:rIe_t’ :AS7682) i (SYNAPSE:AS7511) e .
K77 X770t mISP14




B{§€5% 1 TOCN@KFHI DS I—/—KH@E{EL 7=Peer

PASEIR TR

®(OCN
®So-net
®Yahoo!BB
®MESH
®KDDI
"ISP1
®ISP2
®ISP3
"ISP4
®ISP5
=ISP6
=ISP7
=ISP8
=1SP9
ISP10
=1SP11

AL{ERER 1 COCNQKFRINDSFZ—/—KHB(EL 7/=Peer

PR &2 N =0CNPIPeer®)( OCNAID ithigk Bl 3 %

"R
"HRNIR
" R R
= R
"HER
= KBRAF
"TER
=R R
TR
" RER
o i3
TERR
ERAR
E01t




IRIKDPeenBiRICEHT 2B ZE(OCN: £ EBISP)

8 OCNOREDEFZI—/—F

= ECfESRAR 1 AR ERR2

(EEED)I19% | (EEED)I23%

 OCNOh ORI —HbiEinPeers
( OF

8 P2P77ANEBRINI 7107\ HT B WER ?
o OCNOHLEERISPOIRS
o FY. TEBMYOCN(FI—AS)HICFLADHS
o RIC. IGPOEHESEL DD, FPOP(F—itizh MICELAHS

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

79

IRIKDPeerBIRICEE T 2% ZE(HhiskBUISP )

B RISISPO/—RHEIRT BPeeriBE &I -
o AOHPSBULTHER. £ERISPOPeerzBIRTZEEHNESICH LTS
o [E—ISP & F—ithizDPeerz:BIRTZESIZ1%LLT ?
o |ISPR(InterDomain Z@{EH 2 THEH¥IPeerZo7=SRIICL\NFE -
-  SERBITransitXPPaid-PeerO BRI UL E

B P2Pa 7V E{EEMEIATROLMRMNICKIET B70HIC
o JLBEDQHI(FA. EHRLHTY )
o JLBE=ELU-A)l-EHOUBIEISPTEEE

ISPO#E. A—a7 ) DRKBHREEHEY—SThED EUORICESE
2

o HhiEKIXOBEEIR

IX:Internet eXchange

- HBISIXEE T OASHICES AL ASH B EH KR

- HhisIXREE R 417 7 THE KRB ZE 8
«  MWIREE NP RBRRVNI-VDER

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved

80




HhisgIX DL T HEER

PEHLELODRE
e iR O 71713, R/ KRBV T3 4<, TOUMRICEAU
FHVBALERTHEMEDLS, HIXEHAESS

P IRk
8 —EOFTVr—a %, BRIV T Y ORBICIE—ENOREIZRT-L
TL3HD0-
e iR EDNT 7109
o TOHEEDAOABAED10%ERE 0.1x0.1=0.01 .. 1%IcFHF L0

PSSk
® P2PEEHMCHFEEIBIMNT L. ..
8 RERFIATVFNVEORIBH—ZE DNV 717 DHBENHEDD
o RIE. Wi KBR— ik
° Beebic, ithis— il r 5 1930

<o T, HhiIXOB/ER ?
70—\ R T Db E R DEIR

Copyright (C) 2008, Tatsuya YAMASHITA, NTT Communications Corporation, All rights reserved 81

2008 F R FDEKIAXRBRNDTG &t

g1
8 P2PhZ 74V 71C&oT. ISPRIDMN IOV MHIBINT B ENREEND

PEfELL\CE
8 P2PRS 74V 0% MASHORETHEL T, NWAHIH O EL LT

P 2008 K% F RIFKBRDT
o UM —SICE O TNWHRILE T 5T REP2PEREICIRMTS

PEIEEBRDT—IVK
e FFI3HhiEIX (InterDomain )HS




