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Az 7lee] dig A7 - L - AEFH NGI H2EHE /AL 2 o vEYa 7)
Fofle] 27l BERe dFE FHAIIE HAAR] fEFA M ML BEHR
F28a ok = NGISH #AE FAEA F3HR e AAd 214 JES
a ZzHeEZE DARPAS SuperNet, NASA2] NREN(NASA Research &
Education Network), NFS/MCI2] vBNS(very-high-performance Backbone
Network Service), DOE2] ESnet(Energy Sciences Network) o] o} zzalx o
gty Falow WS 2D AT E 93 UCAID(University Corporation for Advanced
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= Ng3te Z2AERZ FES w3 i www.darpamil/ito/research/ngil. =&t
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@ AW 215 YEAR 71&y A7 - AL -4 F
- QoS, HoH A, Byt Ax AuA(BEAZE, eTie/mYde F), WEAA
B(eE g3 2 FH ) 59 71Ecl 9t A HE #FE sHid)
o, F7} Alg Foll Aol 7l F
- A 23 oF g 9 F ThpsE WEHNZ MT(A2GA)
@ BA QR 1008l A 10008 &< MENAR digts Y d74 94
- End-to-End2 A %(100Mbps ~ 1Gbps), 9] Ald 4
- H2EWD $3 @A ARG 1008 o4 A S ZE 10038 AlelE
o} 1000w} o]l A% S zZE 10Xe Ale]E — NFSe] vBNS, NASA<]
NREN, DoD¢ DREN(Defence Research and Engineering Network), DoE <]
ESnet, DARPA¢] SuperNet 5& %%
® 288 7t ¥ AFE GAE AL HEHANR 2
- 10070 ol4te] nE fEFeAlMY HEYR e g HEESI A HFFH HE
glAlol e APl NGIo g4 #&& AFHoez 37}

33 Internet2= NGI9 At d & § UCAIDY Z2HEo|n, nx9 ofFe Ao
Ae MedtE Internet2 HB¥IELS 2 Y3l7] #3l GigaPOP(Gigabit capacity Point
of Presence)el#t i 3te Ad WEHNA HEH(Access Poin)ES 4T 159
WME Y ES A Abilened 1999 1¥%E o] &3tx St} Internet2 B =2 A
£9] Abileneg ©]43td A7t mE Rofs: MEdtE UEHNZ 7vte] fEA
o] MuAE AFMLET Ut Internet2 LR HEo] AL Ak ofE A
olMe 259 <EYozE Aol BrEF AAI ¥F 2 (Collaboration) 2
A% diatAEe AR L T 5 ded 2HE #5FI AT HEHY Internet2
o] ofZaAolM Bolx 97 EY 7 (Tele-immersion), 7Hd A @A (Virtual
Laboratories), ©iA 8 %A #(Digital Libraries), €2 1% (Distance-independent
Learning) % ©] tt[www.internet.edul.

T3 NGl 747 Internet2ol 359 IAHA HNE JENI HEHFozHe 4
3te gd 1 YdE STAR TAP(Science, Technology And Research Transit
Access Point)& 19954 29 GII® GIBNS d&o=z G7 I7tet TR 2%
YEYZE 45 HEae FAHA HEYZE F5IE A¥el o8] NSF7F Al
Ftmel dalwolthdte HYsled £83t3n ey, EE NGI ¥ WEYJAZ}E o X
of H&Eol uth 1Y 2% STAR TAPY A& s FA4HA HE MEHS
9 =23 FAEE Yen ok STAR TAPS A AR FF AdS 843
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<219 2> STAR TAP9 =23l F4 Z[www.startap.net/images/]

(2 Mok

Avche] AAMd 23% WEYZ #FFH 2 AFNEE @93t e 7B
CANARIE(Canadian Network for the Advancement of Research Industry and
Education) Inc.8te 3oin, VEHZ Y9 2&3FHA &8 A& 93 7|ae
ARDNOC(Advanced Research and Development Network Operation Center)©]t}.
A FEo vjgY dARE 1993 de S el dy¥E CANARIE Inc.& 19944
7hA AT A (1990 o] FH o] Aok uws FofollA] o] §HL Hxo AU
£ WE CA*netd] 7Z3h9t 1995958 1999712 A2 A (A AN 55 2
22 E< CA*net 2+ ATM(Asynchronous Transfer Mode) 7]1&£& 7]jylte =z 3l
HE vEAIZ, MEHA 7l QEANAA 7€ ATFL £ 1=, ofx
oh, e izt AT Z1#HY FAHA HE AlF s Z2HEE HAAEY
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CA*net 3& AA Az FA oL g9 AdHY 7F Lz AEc|n, 19989 34¥
o] %S A, 1999¢d 79Tl OC-192(10Gbps)E AYtHE IAdst= FA
o2 YEYAS AHAsd 7t5atn AT H 3). CAsnet 39 TFH ZH= 3
AolE ArellA IP over ATM, IP over SONET, IP over WDM$¢] 2zt Au A8
HDWDM 7|48 ol &3t $§slm, ME HEHZ Aol OC-3084(160Gbps)<]
e £58 HEste Aot

CAxnet 39 o Zg Aol 72 CA*net 29 4¥S& 424 Human to Human
(AN &4, vide 973 o8, 938 =43& A¥seE VR &), Human to
Computer(§], 24 wlY, ¥tle A8 %), Computer to Computer(dzt 3, €
MY, HEIALE, dolEdola 7] B9 A 7HA fPez FEI Aok FA
ey E#HWL Human to Computer B thE Computer to Computer’t B% A<

geyom FAHE Aol Uk RoE BAstm ok

National Optical Network

<19 3> CA*net 38 =Y H&E =

w3 1999 6¥ol Al&Z® CANARIE Inc.®) ANAST(Advanced Network
Application, Services and Technologies)& 1% 4 3% Az Md 97 2 FA4
AA xS ofEe Aol MY B YELA AMulx 7E EoldAe] AT T&
Zgz 33 du o] EzAES Fa3% HPE SchoolNet Caching, Advanced
End-to-End Applications, Advanced Network Technology® &€t

223 & CA*net 2/3 ¥ SchoolNet(1993\ 3ol el T =4S AU

H&eto AUt e &3 AR V)& ol&£E FAHoR FHH UEHA)Y
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E&o] 9l&dl, FTTH(Fiber to the Home) R tl:E GITH(Gigabit Internet to the
Home, 2005372 944 = H)¢9 GITS(Gigabit Internet to the School)S 4 &3}
£ Agoltt. oA 7|E&9 Aol AlolE TVH T Mu2E wAde A
o] obil, TFgt Mulx AFeo {2 Hal Aol Edoly xDSL Aujx
Bep 3 kA Th) A% AAelgan ¥ 4 oh

22 F9 AY

Fedle a5 77 A7 2 1% &L (NRN/NREN : National Research
Network/National Research and Education Network) XAt} 234 YEYAE F
3t AEHoz HHANAUD AAY FF Fo AW HEHJI KFHY A
g 2314 WEYIZE 929 JANET/SuperJANET/SuperJANET4, =92 DFN,
X g 22] Renater/Renater2, Uld =2 SURFnet/SURFnet4/SURFnet5, &-&% XA
A(dretz, #HHF=, ofojxds, x29o] 24¢d) UWEYAJ NORDUnet/
NORDUnet2, 2929 SWITCH/SWITCHng, 2#H<e RedIRIS, c°lggo}le]
GARR, 2 2E¢g|o}9] ACOent, ¥7]ol 2] BELNET %°| 3t}

B s=RdAeE o =7t A7 92 usf MEAIE AIF HEdE
DANTE(Delivery of Advanced Networking Technology to FEurope) Ltd.9]
Quantum(Quality Network Technology for User-oriented Multimedia) T2 2 E 9]
A3z A F+3% TEN-155(Trans-European Network at 155Mbps)®t TEN-1559]
FE olo] 752 GEANT(2000d%8 2004d7bA)e didte] 71« g ch. DANTE
Lide 49 d7AEL A% 234 FAFH UEHNI JIZJ2EHHE F53
cd Mgsty 4 A A7MEH A H 22 AA o] FAHA FAH
S FAHA77] A S @33t U ol & #s F#: e EuropaNETe] o]
A1 1997 2 %-E 19989 12¥7tA &% TEN-34(34Mbps)E oA 3t 1998
129 119°] TEN-1557} &&& A #sAtHad 4). A 20i=(Ed =9 ol=g
d& X§)e] NRNo|l HEHo] dor, =2 Abilene(1999d 10€ 8%)# ESnet,
Flvicte] CANARIE, ¥ ¥-9] NACSIS®I: H&Ho ltiwww.dante.netl.

TEN-155° &€ #¥ =9 NRENOA F3gd53 e 1 fFA oA
AT/ FAE, NORDUnet2(1999d -8 20013712 F)oAM & 94 w3 3
A RS 44 o5, UAYE =A%, ED4(QoS, HHu Yo ML Butd Y E
Y3, dEA2E, dgdE AMu]A DNS, PKI S dig dF7d)elx, g
9] SURFnet5(GigaPort T2 HE 1999d 19 Azhel M= AxAADY, 948 %
Zhe, AR A, 47 98 Fo2 opv gt A HgH FAME WHEolt).



TEN-1559] S2 olo] §d9 a4 2 MEHAZ T4 GEANT= 2000
g Zo| WESL 25Gbps® =43, 20037t 10Gbps2 & 3tste AYE AlF-
o ogltd. =3 obx TEN-155¢1 H&sHol U @& Fdo 4o INes £

so] QAE Fd BHE0l oY 22Y WE YEHA 1AL BEL 41 3

<Y 4> TEN-1559] Y EHA FA4=

2.3 otAlo} Ao

obAlo} A A E ulZe NGI 7ol FFg ol ZFelA AAHA AAWH
214 YEYSZR F&HL Aysn don, 2 JGN, Y7IE229 SingAREN
(Singapore Advanced Research and Education Network), ™% TAnet(Taiwan
Academic Network)/T Anet2, o]z} 9 TUCC(Israel Inter-University
Computation Center), =2 APAN-KR(KOREN) %°] it

AN E REES ofrol A9 IFrprt B EE T3 2lE NRN/NRENS
B35 H&ste otAlol - BlH Y Ao k= of Fe| Aol AT Mulzo] thi A
ALe 93 19979 69 3¢l T& ¥ APAN(Asia Pacific Advanced Network)#}
uj29] vBNSE STAR TAPE AH, 4% H&std A7 2§ EokollMe =4
Al % FYPL BHoz 1998d 99l T5 ¥ TransPACE FAHLE 7lednh

APANE o}Ale} - g1 XL ddsle AAd JEdlE HHez & B&F

27



28

ATE& HEHZclt. APANS dES FHo= I3 A7l¥E2, 5F 92 TF,
Jx=viAlel, delAg HEstn Jow, F37 L oo}, FHAE 45" AY
ot oM B, Artx 29 AH dFo] Ho Ju FFHE H&HE AP
At APAN2 19 59 o] &2 2 dF e a2 FASH glon wEe
XP(eXchange Point, APAN Hub)-Tokyo(¥ &), XP-Seoul(3+=), XP-Singapore(4
ZFEE)E A5 HEE JduE Ht Atk APANY AR AF £5 & 2~45Mbps
oln, £ W] FFARA WFEL 214 E 98 155MbpsE F5E A Fo|r)
APAN®] NOC(Network Operation Center)t 33 dE A7EZ 3Fd F11 X
od YEYIZE &3 Yok, APANY d7MLS UHELI 71&GHA, 6Bone,
Mbone, £4/H7F HWEHZ HA, B, 94 A F), VEYDR S A0A
(FEmte], 9% VR), AH8x F5A(ME AR, 28, 38, 84, 98 HH,
e 5)o N ggdog pERE 24951 g www.apan.net).

APAN Network Topology

2000.201
apan-sec@apan net

Furupe -4~ : North America

[ ] Exchange Point Rl \\)
a Access Point . i
Current statas s el F
————— 2000{plan)
G-, Kustralia

<24 5> APANS H<E Al

EF ofrots} mx e FF ATE FHEY] 9 TransPAC Z2AEE n 3
o] Adef}diste] vBNSS APANS Al7bae] ¢lE STAR TAPS A f3dtd o
Fo =4 Jd8der HE3a, oS AHE3Y B HEHANAY FF 4
€ st AgS& NFSo Atstd dFHAUJT. TransPACe] £2& APANS]
T R XS 7|ER vxe n4de HFE AHE AFoR 3074 oY dF



Jlwzel §F AAe AQets ol o A8 ¥FY FEEAKT), AR
KDD, "¢ AT&T7b #7bstod TransPACS| WES D AZereciE A58
2 MEAZY 54 2 45 2UHYe] T8 Adojuhsn o5 A At ¥
z3ho] #3712 a1 Aok

3. A 2n& YEHI JGNO| AF/% 43

HZ JdEUE Ao HAREH YEYIA] 2d d HFgH 34 dre9 24
ozt 33 o dEute]l Fu wakte] o3 o] ZuxHow Frtsi ¢
of Alx=dl HA 9 AT Ayt AT EAZ dFHL Uk o] EAY e
A= B 8FE dFHoz &Fdo JZiHEF ooz m&glstE Ao

FHolt dEAAME 21478 214 JHE UYEYa H3L BE¥E 23
HEHZ 7led 2% dEGANA 7I&€S FTHOE 3t dF ML L 948 A

M JGNE 53t 83t ATH3IMAL

tr

3.1 JGN9 M9a
(1) JGNe] &[5]

JGN& Al eigAy x4 2 RE §EAA 23 FPY FHE & As
Ik HBFA ALEE A7 4 7w 7iee dFEE BHo g o o}
FT Hd Jiee dyidg HAEWMEZIZA 19999 49 WEEA7]F(TAO
Telecommunications Advancement Organization for Japan)ol 23] Huld QYE 9
A Y 204 FHRFA Y EY Ao Hwww.shiba.tao.gojp/JGN/]. JGNL 1999\ 2

B 2003d7bx] 57 4@ 717 B /Y, o] 73 Fo xus EYa

e 2E dfFaA slge) ATALE BHoR e U, A7, A4,
AGAAGHA Fol G Adste] BRHE AR YEIAD 0§ Fate] nE
HREA e B4 % BB B HAE dEstE 1T YHEA AHE 4
Agosd F7h AW WA FUSe 49 WL HANYE AL ZHZ o2
st

(2) JGN9Y 743 5A[3](4]

JGNS ZI7MIEFY 234 F54 YEYAY “YI7ME YEYA B4 3A4”
I YEASI &9 HE(NOC)”, AWy A AEA “FF o83 ATMY A4,
TAO ApA] AFd A4 “AF AlEf(Research Center, RC)"& &8 T4 @
A2 &3 et
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ZI7HE VEHZ T2 342 a9 63 2ol AR 10720 HAE ATM w&
71& 717t Ed 3Adog HESA, o8 ATM m#@7ldA 3d& A3t 357
Ao H& ZAE WXL Yok AR dFNE BEHolH olE 457148 A4
2 IREA YEYNIE AFREo] o8 F Urt olF YA ¥AEE Hdg
Sapporool A &9 Okinawaol 2 HAXHo stk T4 e JGN MEHA
&9 AHAME dA2 IJAEAAY] ZE HEHNZ Ao digt dafet Al ¢
T2 #3311 9lew, Sendai, Tokyo, Nagano, Nagoya, Awaji 53+ 2.5Gbps&
HE&H o U

== Gigabit-class links between ATM switches
~Links betwesn ATM switches and ATM:connecting nodes

& ATM switehes including 1P youters . (7)

A Gigabit Laboratories
(Tsukuba, Kei-Han-Na, Kyoto, Okayama, Kita-Kyuishu)

B Research Center
(Miakubari, Kochi)

O ATM connecting nodes including IP routers (35}

® ATM relay switching function
(Tokyo, Osaks, Fukuoka)

<ag 6> ATFNLE ZIZ7HHE EYA JGNe 74

#HAA TE ol&d AFMNT AHL Tsukuba, Keihanna, Kyoto, Okayama,
Kitakyushu®] 53¢ dx5o] vl o & £ Keihanna 3% °|-€38 AL A
A dole 34 2 94 54 dAE AF A, 1E I AF H4F Ad], jEF
tlole] AF Az dyslg Hul, Y Adzx #Hy A9 e, 2ZLIQY 7



ﬁ-?ﬂl”‘ M), Bk B3 Y A, AEdeld dul, #AF vEHA 83 A¥E

v 5 Hale M 778 2F3; Y 0471% AYHL Y= Fas A7)
% Az 15 94 B4 A4 A 4% dF Folvh
A7 AEM FHSE AT ATE 2 43 o e 2% 474 FE A7
ZHol Hu ofnj}l glome ur o A dA7e} JGN WA wdo FHes o
Fol 28 BHo] WA Atk A AT FaH AT FAL 2nE R
2 ez $8 7& Sol B AF(ERE WEYA 7l AT)I% 215 o

TE WESAZE o83 1k RFEYANE R & = FXY d7MEH(nxE °f
EyAlold 7le d-Me F 7= FEE ¢ A

JGNE d7/MEes FARZ 3t od AHEAY 2Holgte o888 + Ue /W
A, dzoll Azl AAY 23 R VI7HHE WENA HAEWE=E JH35)
i glthE 4, Makuhari - Kochioll TAO &9 7|7 E WEYA #d A+ & F
FHoZ FYP3te JGN I+ AEHE HXstn FAYs - FE g A AT
MulE Z33 g d, ATM Mula AlF, 22Y o=dx 59 93 [P A
H 2 A F, Z4F oHMER 7Hedt JIZG2EHHE FH3 Jots F T 54
S 7HA 3 Uk

32 JGN9 &8 4%

JGNE o] 88 A77lEe 1999d 4978 Aztsol ddHes 1d Hegtel 7
Fatz] ool oA FAHA Haes et UA 2 AHoln. aEE A A
Ae7tAe] EauM " OJGNO| dA7iEa A ez wdd ¥ XS AH
- ZAY W8S FY@oh JGNS @A ¥ Uy} wmste @AEA &
ol &% F glol T HE AU AL T fZYA N Aqst FA o]
Atk ThA] ato F7HE HEHIR FodA 4F a1k fEACl A &I
T-¢t ol cHE Al e HANAEH T Wde BE&Hoz AdIE
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