@ARL—vayX - )H—F

ZHiE®R A v b7 —2 SINET &2 57 FiGH
H

A A R R TER SR

oA F, gL T R HEA

SHOWREETIE, v T —27dH5Wwa5HCIESFHSNTEBY, K& - WIZeBEIC L > TLHED
BRI TH B, T2, TELAFIHEICER L TVDE 2 T Fh—¥ 2%, 2ok, FikiE, S &
B Vo REAER S, KR - WIEEMSECOAMIEA TS, ARTlE, Shb RS - IFFetkpss
2L o> TURHEDTERERTH 20y VT =27 &2 57 FICHENZ ST, ESIEREMET 50 - @M% o <
VBB v T =2 TdH D SINET, %5 SINET 24 L T2 9% REEHT L7200 —EATH

BERT T FIZOWTHMNT 5.

F—T— F Ay b T =2, 270 R, R
A R R AR A

1. RUBIC

SHOMEEETIE, ~y NT—=2EH 50555
TIHCHAESNTEBY, K¥ - MIREEESICE > TH
OGO —DOTh 5. ERFEELEBHIERD S
DT = PETIE, REROT— 5 2 EmRICEET S
CENMREREERS Y NT = BNEE R L. F e,
W L72T7 — 8 R ZONHER &, Wik T— % &0
FEHEMTHMMET 5700w 4y T —271%, Bt
FHAI 2T AR BHT H720ICRpER . S5,
WX BB T VDX T4 VRN, EBAE
WELE, A PT—Z 12X VL L OMBEFIHRE O
A STV D,

Ao b =7 ERBRICEHERE b IR 2 WY S
BELBERTH B0, (RO EHERE R % 5%
BLTHOEPL, FIHTAH (A 7LV IR) 12
Mz, Ay bI—=2% N LTRESNE 2 T B —
C2AZFHT 2 HAER LTS, FRIZ, 799 F
Db OMHEE, FERYE, BRI, REURIE L oo 22T
MEE SN, £ ORE - WIIEAEOIEHRFER T A
T A7 T BRI EN TV SIIH, WIEHE TO
FIHDILE > Twb, 2014 4F121E, HARZITSH#S &
O SRR AR BUN - AT RS o B AT
WEESH,S [FiEmEEE LTy 7Y Fe s
WHEHTRE] LoEAITREN (1, 2], K= - Wik
BEEIZBIT2 27 97 FOFHDME S 7z,

ARTIE, KF - WIEHRBSIC & o TUHO TG
BTHory NT—2 by FICESENST, E
THPRFEWTIERT (NIL) 2544 - 8 % D Ty 2 40T

HWIE AL, LS 2Tl K& ehL,
Lhtnh bbb, EXFEF ZIHL, 9LLEIC LITB
ESRVA =R &0 S

T 101-8430 HEHFT-RHX— v 1E 2-1-2

2019 £ 9 H#

A v b —2 (SINET) [3], 7% & N SINET %4
LCZ 9% FEIEHTALODDS—EATH LY
79K [A 122w TBRMT 5. SINET i, 2EOK
o AR R T AN HEE A Y P T -2 Th
5. 2016 4F 4 A XY EHZIG L 72 SINETS T,
100 Gbps O#fEHE LY b OEE L v T — 7 & 4E(2
JEBH 3 % & &£ 12, Virtual Private Network (VPN)
F—CAIRFEEINLZBELBELTIEET A2 -
A& LTBY, BUIE 900 L EOKRE: - WFFEHRESE )
LRAFSN TV, F7z, K - WetBSE) SINET
AN LTI FERRICHAT 2852 &6 9 %
72, 777 FOBA - FEREET LT - A%t
L TWE, RKYy—EATIE, K¥ - BIempgELr »
7% K% VPN CHEET S Ay VT — 28K, 79
Y REBIRIGICFHT B 7200 A7 284, w72
75y REBATLEDOIVYINT A Y T Y RE
L TWwb,

DB, 2 EiClE, FHliiE#HR L v b7 —2 SINET (2
DWCHBT 2 & & 12, 3 HiTld SINET I2#Hi S
NIz KA - WIFERE RIS CREREEHE & Bl 2 23R
FE7 7L — gy (FR) oW THflNT L. %
72, 4 fiTlx, SINET 2/ LC2 57 RZZEMIH
HE 272000757 FEA - {GHZES—EAIZDOW
THAL, 5HITE LD ESHDBERIZOVTHENRS

2. FiliFHwery v7—7

2.1 SINET &4

MR A v b7 — 2 SINET [3] 1, HAZEOK
5 - WFEREBESR I B 1T 2 I EmOIIZE S L UHE =3¢
BT 572002, B - B SN CW A EHEE S v b
J—=27Thib EENZ/—F (v M7= O
H) ZEREL, K5 - BIERBESE 0 L Crik - mfE1R
PORER Ay YT — 7 ERREL WD, Fio, EHE

Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited. (3) 5"]



£ 1 SINET AR (2019 4F 5 H KITE)

BR[| AFKE | RIAKP | EHXE “';'”' miam | Ot aft

86 83 398 80 56 16
(100%) | (93%) | (66%) | (25%) | (98%) | (100%) 194| 913

—: EWE (400Gbps) 2019.12F 5 N

: EINE# (100Gbps)

——: EIRXEI# (100Gbps)
@ :SINET DC

)

dtk

R 1 SINETS #fit

—| @RS (201847R) -
BiE

= %m&&amﬁm
Alg  CHI7A)ER

S

LS - REILFZRz
MERREPEAEA
REBATIDEZ

B2 JCERICBIT S — Y AT

B 7 et 7e 7 u o = o b Tl R & E O TR R
KF & ORI TR UIEIERTEPSEE TH H 2 &
5, K Internet2 BN GEANT 21Z Lo &3 2,
% L DIHVERMIFTE SR v v T — 27 EMERER L TW5,
BAT0 SINET (SINETS) &, 2016 44 H 725 #H
BIIG L7 [5-7). KEBIZE 70 Y =7 b OEERE
DMURFHEREED 7 57 MLomh sk 2, H
REEB L O ORLTE % 100 Gbps [IFR TR L
900 DL EoMnARER (8 1) oFifiEHskig L L CF
HEnTns,

22 BERAxY  7—-7

M 112 SINET5 & (Hi3fy) HEhih k2R3
SINET5 @/ — Fi&&HREF RO SINET 7— 4% &~
% (SINET DC) IZ3kiE & CTH Y, SINET JIAHE
BREYVD /) —FETT 7 AR EERTHZ LT
SINET %4 L 7-iif§ 051 5E & %2 5. SINETS O/ —
FRE 100 Gbps OBREFECER SN TE Y, RO
ST (B ALHERE A S WHER 72 &) 12T 100 Gbps Of
ECT— FEmENNRETH L. £/ — FEEBEO NV —

502 (4) Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited.

s SINET5 network architecture
AT & e
it e

= e 1Pv4/IPv6
(256 2 3vPn

C
——7tAER

O ROAM @ MPLSTP R{vF |[] SINETA—%
) #7745~ | — MPLS-TP SR (ACT)| S HBA—% || s
A e MPLS-TP /S (SBY)|— VLAN /$%
TG TRtute of normat es

3 SINET5 @+ v b7 — 7 itk

TIORER SIS &) IZHAE T B & & TR FIREC
B AERRBAHELTBY, KELRLICZBWTD
Y=V AHMOLWEEELE Ay P =7 2EH LT
w3 (K 2).

KR OIXHTiE, KFE&E 100 Gbps [HI#E %2 7 )V
IZCHWZZ A ML=V RNy 727y TRIHR, EE R
BERRIZRE D 7 — & BEHN 2 & AL 5 00 38 S0 [0 2S5
FZ o TETWAD. 400 CGbps Fifli o EBAZHEAL )
SET L, HrA e REESHERINTELZ 0D,
2019 LEFEENIZH LK C 400 Gbps [RIFRIZ & %1
HEIT) TETH L.

¥ 312 SINETS O v b7 — 7 BER#EEZIRY.
SINET5 3L 1 ¥, {53614 %, IP LA YD 3 @
THERL L, MAFEBERIAE A TP L — & ICEHEINE L T
WA LAV EEL A X LT S22t L
MPLS-TP A A v FM &L Cb. mklb A Yid
IP LA ¥ 2% L C MPLS-TP /S A %44t L, TP )L —
M EER LTS, TP V— % OV — & [ (F—
VAT EFRE) 137V Ay 2 2 RI2 VLAN /82T
Bfie 5L T, IP LAY TIE L &y 7 CTHOV—%
FCHERENEE LTWD, HEEEL ED 5 7208
LAY ONEIHEEZ ER LT mELAYT
& MPLS-TP /XA T 774 7 /A% Y INA R TIC
FAbZ XY, BEERICIE 50 ms BINOY ) B2 % 1 hE
ELTWS., RYVFEZTRFETEZWEAEIZIP L
AXTOYIV—T4 T mf7H) T LT, BERAY b
7= 7%=V ADORMEEREL LTV 5,

7 ay sy M U7 — 2 #ER1T) 720,
YAz CEiEfE 2 SINET VPN H— ¥ 2 O H ALKk
LCwWh. UTFOL) RRARBIAETONS.

- LRENIFEEROTZR RO R Fmseh & VPN

THL, KEETF— 7 2ealcdty - ek

FARL— 3y XY H—F



3000
2500 H[L3VPN EL2VPN
2000

1500

VPN3LC

1000
500

¢l
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
if

4 L2VPN/L3VPN OF IR OHER

5 [EEERE O EGH X

c I R I FF—8 kv ¥ L RE% VPN
T L LR B % 7 5 N ETHEG
CRVFF v SRS BEGE v A A VPN
THARL, KF¥WNO LAN & L CHA
< —IER 2 RAE © BB EEERICB VT, A
BRRE L 72 VPN 2 Hv 2 & & Calfs il % fE ff
SINET5 i VPN H—VE 2L LTLAY 2 (f—%
v b)) CHERM A ST 5 VPN (L2VPN) & LA
T 3 (IP) T % E#i9 5 VPN (L3VPN) %4t L
Twh. [X 412 SINET 75283 % L2VPN/L3VPN
OF LRI DOHEFE % 7”7
23 EExy  7—-7
KE, W, 72 7 ERS R OB 2 475 T
5. BRMIEAE 100 Gbps H##I2 X ) LHC 7% &0 HER
A OKIE 100 Gbps HIFRIZ &L D Belle 11 722 & D H K
HHE, 727 100 Gbps HIMIZ LY 727 £ E & o
b Z D TV D, 2T, SKERRES L ORI
HoNw 77y 7O, KEKEIZ 100 Gbps [IFE O
M%7 -7z K5 (A ERRIRFROHRE R 2 7R~ 3.
2.4 IRET—-ZINEER
SINET5 T, 229K % IoT B
¥xTIRT D72, 2018 FEED S ENA VIEHEDILE
FEERERIB L, ENAVBEEFXYYTOLY T —
7 OWINIA v ¥ —F v b EIFEIY EES 72 SINET HH
OIS A L, B & KR4 1T SINET

2019 £ 9 H#

E XA NMADSDT—SRE

B, EROT—SRBRE
ERRIHATR = > 5 <=
S
Fx)
’ R CHACE A AL
VIS & DM T. B
REBRHAEEE X REER A
s i g -
X% o2 mg;};& BEIZaT @
2018412 A21 AREERABIE @
RIERB(I2020F3AKET "

®6 IiIET— & R oMY

WO VPN & 6T 5 2 & TRAEIZRRFELR E OB
AIAREECEEOWM 7 77 FICHER & 2%
AL TWD. F72, EAF v ) 705205 5 T35
BB e EAOFR bR L, T — SR RN &
51,7 Open |ZH2fit L CHRZEREIG MELE 4R L T
5. B 6 IR T — & WSRO % R T
REFFFERIE, TR T — & PR O VERER I 72 &
HE LT, 2018 4F 12 A 725 2020 4 3 J OHIH
THIBER % 358 - ®E L7290 2 TRt L7 RFERE
FElgZ @ L TR N AR Z, 2020 4F 4 H LD
MG T 2 P ETH 5.

3. #WRE7IFL—av

SE DK - WZeERE & NIT 2%HHE L <, Sl sR5E
77— ar [8] RS - HHD 2009 FENS
BIIAE S N7z, SRERE 7 = 7L — ¥ 3 Vi, g
DFYITA Y —ER (Ffie-) V=) ZFIHT 5
KEF - BRZRHER, 2T e-) v — A 23§ 2 HEE D
SR SNz EA R TH D, KM - FEEI 727
L= a ryPED R (R Y —) 12D MRS
FHELEA) 2 LT, MEICHIEEZFEHT L2 L
WEEE 5. FRREEIETEBT A e TEIUL, v
YINHA A OFPESEENICE & F 5T, bk
BRFH O —EARD A, Yy TV A v F vk
Z—2DID - /82T — FTHEW 5B AT LHF AT
RECHHILTHY, —D2DO/SAT—FEFHL, »
DID - SR = FOTHANZRITHOTIZSF ST ¥ —
CADFHTELBEAERTL LA TEL. Ih
W&, 728 ZAF UM — SO B S5 A 1T
FEEHFE L V) L) YA N EFE DL HOEHEN
[—® ID T/XA 7 — FOFASN 2 LIZ (72 2 1%k
DORENSTH-oTH) TMHEE 2 5B,

EEMEREE 7 = 7L — 3 v ORI R T o FE &
WTbTED (9, HRIZBITFEMEA 7 = 7
L= a VFHFRREMEN S OB A X 712

Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited. (5) 5“3



SP BFVv—FILCiNiisE  FERSRTI—N—AHERE
PADYIRTERIBLANIGE  e-learning 2NYATL -« -

O L L

GakuNimE= 8

SRBAEVRTL

GRS

PN T

BEPHREGENS IVIIWHAIFIT
BBETROBTZIER AL—RABP IR

YRUREPKIZERIBLE D TT V—YaY
O DEBETHOEH

@ T2 7 TEABHRERELILRID
RERT7IABEE

B 7 Ao Ok [10] £ 0 51H)

A9, EH o SP & Service Provider 2% L, ¥ —V
A%t 5 Web ¥ — N I2AH4 3 5. IdP 13 Identity
Provider #3& L, 7 =7 L — a YNIZFEE#RE 7T
F72DITKRT - WISERBISE SRS § 5 Y — NN &
%, IdP EANEN/ZID - 732 T — FIZH L TEDIE
MRS % Active Directory 13220 LDAP ¥ 7 b
T 7% ECREEE S TR BN o REREAEE & AT
IIEEN L, MR R S IERE S ITHY, Eof
75 ID ICHT2EDT -5 DA EEIEL LT =
TL—2a IZEETE 74V OREEHS TR,

4. 777 FEA - ERAXE

FEERDO AL O TEMGETL 7 T 7 FOFAILIE
IODHBH )T, 777 FOBA - FHTIE, 1tk
DF TV I AOFEERIRO T L3RR B AN
Ho. 72kziE, 797 FOFMBATIR, $§XToMEE
WEFEHNO Iy P T — 7 RFHL UThbN5 720, #ifE
DEEWEMHR L 2T IE R SR\, 757 FEAR
ORBFRERTETIE, F 2 7L I A0 EA
TAYA IR DM NEE R D, F, 1T
RA\DOT 72 AR 7 5% FETOY 7 b 7 B
& 799 REIGHT 572012138 ARl
WLEL D560 5. REITIE, IhoofE%s
fEgL, K& - Wigets%cor 97 FoEA - FH
FARAET B HY A DN THNT 5.

41 SINET 777 FEHRY—EX

77 ROFHTIE, (Eko+ > 7L 3 A TITHME

504 (6) Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited.

WDy NT =2 ATHFbRLTWBED, 15—
v M EOMBNDO Ay N T =7 2 EH L T bR
L7z, HEOMRE L BREOMRY EE L IE L 2
%. SINET 7 5w NV —E 21k, SINET #4rL
TR - WFZERsE LM 2 o MiRfitdige s (R
779 ) LOMEBEREERT 2T —EATHE. K
& WFgeRE4E1L, SINET Oty b7 —2 24 L
THHZ 77 FEOEERERBENTRETHL L LD
12, Bl (BEE - KEIE) % VPN &4 LT
750 REBRT LI EDMETH Y, BakibliE)s
THETH 5.

4.2 FRITIFEAZEY-EX

% DR - BEZEREEE T, 4 v 7L 3 A0RMERE
BIROEAN DWW T kA H 5 — 1T, §tE
B % 7 7w P — Y 2 & LCTEAT 5546 0H
FHES ) INT PP GIER I TR, T2, 7
I R —C AT AN IRHEBREOTILVET
WL, AL EOFEET IV EOMEDE L, HE)
HELWE W) ENED L. FiR T FEATIEY —
VAL, K% - BRIy 50 REEA - FIHT
% B O RRGEREIU AL O THMO I - il & e 53
B —CATHAH. NII T, M 8ITRTRE - WigE
WL 7 9 FREEZ R SMMAZIEL Z 212K
75 FEAOREE L, K - HIZeikBic sy
BARSRER BT O 26 LT, =—XI2h
AT RERETELLIICHEL TV,

HE Y S FEATEY - C AR TS 55 2 v
ZYANME, 75 FH—Y 2O, X)) T 1,
TGN LIZonT, K- WSS T
AT HBROBYPILHEREE N & 2 HHE & — R
ELTELOLDTHL. NIITIE, KFxy s A
MIEDSWTEBEO Y 57 N — 2% MEET 558
LD TE Y, K- WigehkBEL, F2v 7)) A MR
779 Y —EXOMGEERESRTLIET, 7T
R ABADSOMETCTE LY R L o
LIENTES., E72, Fxvr) XM, UM
b, REOWBENZ 57 FEFMT 57200507
A R4 OEFIZHTHEH SN TS [11]. BF v
ZVANE, 7)ITAT47 - TF LR FoR 4.0 EREE
T4 ADTFTTRBENTY S [12].

HER Sy FEATHRY -V AT, 2oE»H,
77 FeHERT 5720056/ X4 O
e (799 FREHEI ), MikicBys299F
DEHELIUR L WEDOe Y V25252 L2 HE
L7279 NisREREDED», T—2vav 7, i

FRLV—=2a v A )H—F



FRISUR BAZIEY—EX B couninciow

o HIRE o FIYIUZMEEDRIE
o I3V ROBE o @RERORE 2E

o X% -HRMBEG
BROER

o %
o XP-HARMEO=—X]

o @
o 29— 7Y TNA FOBR —XiEiE
* TOM (F@AE, 9—0>3vITRE)

o 59 RHEREIS - OB
o TOM (RI3HH. D—U>3vTRE)
IRTEMPREOHFIFCIREZY —ER

AFFENRBOHFIBEIREE Y — ER

B8 s 7 FEALHEY—EX

AR & i L T b,

43 ZFRIFIKF—bIIM4HY—EZR

K- e <, A7 9 FE2IELo L
L7 O e-) v — A &, BEOF T4~
V—CREFHAT L DL R ) Oo0H25, &
ORMOT, FIHTIF— AT EIZ® R LY 27
A MANOT 72 AR &, FIHE I L - THEMEZ
TEER T T A EDEE 2 B

F72, FRRIIBUILY VTN A A IIBNTYH,
RO L) ZEENEEILL T b, FRBIZBIT A3
PR IdP 25 Lo EM%E &0 SPIZEET 2 2 Id &%
BIOR) 2 —12 X ) g S F kil IR T L 10
%h. ZDH, FRZMEMICIEE L Tw25 A0s
LSPAEFALLIELTDH, 2O SPAERTL)E
PSRRI ORY ¥ — 1248 ) IdP 6% SN
TWwwigiid, SP o2 — X2 FfHATE
HWZ eI, —kIZ, =Y RA0u s VIE
FUHWEE - NAREIC Db ST FEIRENL 2, /XA
T—=RFEANLZRICHD THHTE W EHH S
WY, =W —2NRELT AR E . E72, T
PITEMERE LT b SP OfEH % BB AR B 1232
fEL T ZniaER, L TwTh —fHot—r 2
KRS TwAEE (728213, MEHEIET Y v—
FNAFA FEEELTBY 20 SP O A AL
TWAEan L), FEEEIFHATETH 2% — A5
MW FaicBmsng [maANems] r—eat
o TLEIGELHD.

DL % SP OFHTTAIZE T 5 MEC R A~
DOFMOBEE RS 57201 NI [#5827 57 F
rF—tvzAH—Ax] (LT, F'— b7z A%—ER
EIES) R LT3 [13].

=k A — AL, B8 - BEIEENC LR %
777 Py —EARETFI vy —FT VR EDF T4
VH—ERIZT VAN S TT IR AT EHI2ODKR—
FWTHDBH., KF - BIFEREBICITE S5 AN, 77— b

2019 £ 9 H#

VA —ERIIU T A T 5HEFT, FEKE R
AT o TV AT — AR HEOFHTEE LTn5
P—EA-BEICRECHHICT 7 2 AL 2 5. B
FHFAHTEZY—EADR—HTbhRrY), 7071
I TCEDH—EANBETLZ LD REE 20 5.

F72, I oA — VY RE 7V — TR & 1Rt
LTBY, LFEERED 7V —T X N— 2B
FIHY —EZA 255 L TRBITIE, 207 )V—THEAED
P—EAZ RN IZFREND Y — EA—EHHZ
HMAMAL Z L UieE 2. ZDIIN, V- A&
EIIFHEZ LA RS~ A4 AT, FIHEIMEN
THEHLTVDEZ T Fh—VA%B8T 2 EAT
D, EHIZEH—VYAOT A 2V ZHENTRET
& FHEIPFHBEEORB T —CAZT7 7 LA LR
FTWMEICEETE 5.

BERT B — E XDV TSRS IO T % fH
3, BB - SV —7 - AP - AL Cwb 2T
R —EARERNT— AR L, H50L—E A
PEIE (EACELTIEGA) 258N TERREE
HIENTEDL, I EHL Y T4 v —E A
TV ALY ST AT B EDTERICR A,

r—=tr oA - A ERESEE Y- D
FERIN O 1T FIH 2 B8 2 ko8BS0 & b F G
Ho. HEOEBY, FRBMIAP I2BWT, #3S5
ISP ZNZENIZOWT IdP 5 %ET 2 EtE0ikE
A1) 2 ETENS ORI - RTRE% B 2 2%
F=I Tz A—ECADOFREEZELFALICTL I LI
L0, BH TR LRESh— Y ADA
RO BICFREEDLIENTEL. 72, %
ARBMOYF—EAZONTOHIEH L TWDELDEE
BTLIENTEDL, INHLOF—EAZS— Yz
A —CERAXFEHLTHHEESLZ LT, ik [H
HANEHD] = AOMEE L, -2
OFIEIC DTS NG, 72, HEETHEICR—
INVERREL TV B4, BN THETERY -
a7 R G A e A < Y
API #/r LCHERDH LT, K=y VEHEOHEE
WHTZENREE 2 B,

4.4 BRITFIRAVTFTU FEEY—-EX

WFgEE R R L > THIZEHE IS LB R RIS
AT L EE, LWERD—DTHDL. 777
FEFHETHZEICLDEEERAE O —Fry o7&
0S) OEIIIERIHED 22 HA5, MRBE LT 4
VIPMTZTDA YA N=VRFIy NI =V RELRY
TR E L TRy L %2 e s b, 72,

Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited. (7) 5“5



IR 28— 57 NRR
B ViHRREAR
III SUINzTRE II lI SN 7RA
I'r‘_r A
e ~
o o, 2
SINETS AVFIVK
L2vPN SINETS =
L2vPN AVFIVE
57 B mmy—t2 'J
IINMANBASEY. 7> 7L~ NERRELLS v =
= FERTBTELEY). 277N RAEMMI AR L. s
Ke-TRAN K-TRMN

FH$22 9 FH—YA (F72135HER) L1k
HRREFTEDRLDL LIRS HD.

SR TY RF Ty MY - R, 257
FETOVZ b 27D A=V R%y T =7
WEREERDILFATT 720D - EATHSH. K
F—E2TIE, HIITRT LI, AHEVSHSH» LD
HEEhier 7= 2 lwna I eicsn, 777
N, 7238 B0 7 79 Febilshs 4 5 —2 5
U REIZY T My 2 TEREY HEINICHE S 5 2 L
T&%. 77—, 797 FECTOREHSED
FEHELR & 72 Jupyter Notebook [14] X 7 7
ANToh. BIE 7/ LIRS, FREHY A7 L4
(LMS), igefE s, HPC 7 7 A BRI DT »
TL— FPABEINTBY, 74 7% A L2 25O
e, KFOMFEE TCOFMAIMED 5N T 5 [11].
72, 7 7L — Mo THURIESL AT HABIE, NII
VL2 V7 27 Th A VCP (Virtual Cloud
Provider) [15] Z HWTHEE I N TV 5.

777 K ETORERGETIE, AT 7Y Nz
BILNA VY T 2= ADEND D D, K —E AT
X, FIHENZOBNEERT S L%, BREELEE
TAHZEwUHEE L TCWA. BIfE, Amazon Web Ser-
vice, Microsoft Azure DM 7 77 N2z, dtigE
KENANT =~V AA ¥ =277 K, VMWare
WX VERINDLTTAR— 7 T 7 FETORSEE
ENUEETH L. £/, Bk SINET 7 77 N
PR ELEBELTBY, SINET ([JEFEHHR S
FREOWEH 2 7 I L CHFIHTRETH 5.

5. bW

RARTIE, NI A - B %30 T 2 2240 IR
4 v h7—2 SINET, %5 WICSINET 2/ LTr F
Y RERERT57200% —EXTHHHFET T FIC
DWCHIA L7z, 4 H OFAEHREREE, AR TR
L2ty bT—=2%7 5% FIZz, #iE, %=
TA, AT VI EOSRERY — EADREE S
NTZW KA 75 THhAH. NI Tl BFE 2022 4£

5“6 (8) Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited.

FEA S OEM % 51l L T 5 k8] SINET ORE % i
WTWHEZHTHA. NI TIE, ThhsbbRE-
WFFEREBFE DR Z O 2 ) ANLh 6, HIZER
IR B AN IE A ORI T, WFERSE R &
B2 ED L TETH 5.

SEVH

(1] HASAMSMRIERAER S, RE TR O 5

DY J7I2DWT—SINET DRy 21/ T—J,
2014.

(2] SCERRMEARAEA - FATERA R RS IR E R
&, [BEWROET L ERERILE 1/ X—2 3 VAo
7280 OGN DV T —27 T RIS
WAy MU= 0D — GREL D) ], 2014,

(3] ESZIGHAEWIZET, [l » b7 — 2 SINET5],
https://www.sinet.ad.jp/ (2019 4 7 H 23 HEH%)

[4] EZIEHASEA, [52822 77 N1, http://cloud.
gakunin.jp/ (2019 4£ 7 H 23 HHEE)

[5] S. Urushidani, S. Abe, K. Yamanaka, K. Aida, S.
Yokoyama, H. Yamada, M. Nakamura, K. Fukuda,
M. Koibuchi and S. Yamada, “New directions for a
Japanese academic backbone network,” IEICE Trans-
actions on Information and Systems, 98, pp. 546-556,
2015.

[6] T. Kurimoto, S. Urushidani, H. Yamada, K. Ya-
manaka, M. Nakamura, S. Abe, K. Fukuda, M.
Koibuchi, H. Takakura, S. Yamada and Y. Ji,
“SINET5: A low-latency and high-bandwidth back-
bone network for SDN/NFV era,” In Proceedings of
2017 IEEFE International Conference on Communica-
tions, pp. 1-7, 2017.

(7] BAERE, EAS, EREMT A 7 7—% v b Efsk—],
AT A7) —, pp. 145-176, 2016.

(8] PUuASME, rpAPFEML, b —, EREEAT, KARER, RS
FFH, EAUEE, SRR - & W RE R FRRE T = 7
L= a YO FER, " BHEH0RES R IGE J96-D,
pp. 1400-1412, 2013.

[9] REFEDS, “Federations,” https://refeds.org/federa
tions (2019 4 7 i 23 HEIE)

(10] EISZIEHEDIZERT, [ERLEHRATZET 2019 FEER
(HAFERD J, https://www.nii.ac.jp/about/overview/
catalogue/ (2019 4 7 H 24 HHE)

(11] ENZIEWRENGET, [5582 77 FEASGE—EA 7
77 FIERS1], http://cloud.gakunin.jp/interview/
(2019 4¢ 7 H 23 HMHE)

[12] ESZIEHREEGEHT, (82 77 F Fxv 7)) A A8 —
N7 74 ¥, http://cloud.gakunin.jp/foracademy/
#academy-02 (2019 4 7 H 23 ARME)

(13] EZIERFETZET, #2777 Fr—Tt 7oA H%—¥
2], http://cloud.gakunin.jp/cgw/ (2019 4£ 7 H 23 H
HI5L)

[14] Project Jupyter, “Jupyter,” https://jupyter.org/
(2019 4¢ 7 H 23 HMH%)

[15] A. Takefusa, S. Yokoyama, Y. Masatani, T. Tanjo,
K. Saga, M. Nagaku and K. Aida, “Virtual cloud
service system for building effective inter-cloud appli-
cations,” In Proceedings of 2017 IEEE International
Conference on Cloud Computing Technology and Sci-
ence, pp. 296-303, 2017.

FRL—=va XY —F




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e30a430f330bf30fc30cd30c330c8516c958b306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200037002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers true
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


