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as a service, laaS) %" XA RS BR N T
RIS AR SR T B RS B TF R 2 5
N R R YR N P, A BRI AR LG ok B
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T FERCRE A R B it 3 ) B TR A B AL
% BTIRALTE BEUROC R PR DTSRRI TR B
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YE 2z vtk 12020 474 ER T U e bR 2 il 42 B 4 30 i)
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Wbk, LT BoRk: (B ) = A ARER BT CRHIT Ak
WG T 4f B, 2009 4F, 25 [ 5 & T IR iR}
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LIBER ) FIRKYHEMIF i 3k B LAt 2 e ( Open Access
Infrastructure for Research in Europe, OpenAIRE) % 5
FRFFH GG R AT TR = F W R T G4
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HMR G5 AHRIR e o, S [ 1 G e 5 BOR W58 Be
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ZHRIRIE— Pl Ry i R 20 AR5 T R R )2
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TR AR A [F] 5 0 8 57 RS o e B
GG TR O HATIFR ™ LUK AR T4
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g — 55, ARl = Mk 551 6 Z 18] 4T P TR
IR AR N, (2) BT BESCRR4 )2 IR (TaasS
PaaS SaaS) WE5-F- B 115 W HF&RAE R S (Win-
dows ,Unix , 10S , Linux) i 85 53¢ ., 7155 % U5
B VM Ao A 23 s 4R 0, Bl
BEIR LA S A 2 EHE P O A A R AR A
(3) BhAS T A2 K R GE WG B2 IR I3 %0 2 i
FATRUZ , FATIZ A B 53 80 AT Sh AR W] A% ] s o
AEGR BRI I 55 w7 ok 5 IR AL IR B
ANTENE S —HURG B IR 55 55 T5 A J 1) ] i e )
AP, (4) 8P & RZF Y
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=
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BRIRBTIE
FEHEIL AT

BRIRBTIE
ESRL

B3 FHMFRETEEEGE

AOSP ,ARDC \MOSP ESCAPE %) | ‘BT 5B 24 % 5
JRZ AT H R s B eE IR R EEILR T & 2K
TFRL BRI T B AT R = s R R A T
F45,(4n Git ,Hadoop .HPCC ,MongDB . DMPTool %) ;
BEUR DA 2 B SIS S A U A A o A s R
UEH INGRIRAEAE PRI PR R T YRR
A5 ¢ IO F PR 2 3 S BN AR 45 18 A A v AL i 4
Iz AR, AN GEIRHE T GEUR R B | B0 AE B B
oy MR Bl 2 R LR s IR R
R S b 3 L, AnEk & B T Hr 2 kR B
NWNE == T E: B U I S R S N i =
G 2 [A) 3 3 R I U SR U 5 58 B Rk 2 % IR
JZ5WIREMAJZ Z M@ i FTP HTTP  UDP 25 B
SR IR, EUR YRR 2 5 8 i R 2 2 ) 0
SASL SSLTLS S5 WM P B 9% 542 4 | 7 840 ik 55 7K
MY (service level agreement, SLA) F QoS ZE3K )
A4 T I P 2 55 7 P 2 s o7 R R P 42 11 (ap-
plication programming interface, API) SZEUARSS 18

4 TFEHRF RN RBEOR
4.1 BEFBEHHAEEM
TEHORRE 5 Bt 2 R R M 46 i 2 A 6%

B FRkA R TPRr m IR R G EAIE
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WIBAT WA SRS A2 M) 45 AH O3 1 B 7y J HE
Fr AR AT, AT A e 5 B 5y I 90 i i
AR P BLA A 8 FeVF AR R GE 0 IS BRI

INIESAL I EEA AT 7 2 58t OAuth PY
SEBRITA T8 A5 SR 2 1) B B 03 B R O [R AE ( AT, 4R
Jei e 5 AL S5 BB FH AR ik 55 2 L SR AR 55 4%
LK 7 vt 2 6] AR AT ST, B 5T token S 3R
o LU R P R URBERS . 7 B B 3 DIE R
A7, f FH 52 4 W #5565 UE . Menezes-Qu-Vanstone ( FH-
MQV) PR FI AES-256 577 52 L BAL 6 8 5% (single
sign on, SSO) By 51k, P FEV A2k B 21~ CSP
1045 Fof e 55 B[] — 2 55 i k2 D5 1) 22 iR 55 e
AT EERS — IR = R 55 8 & ( cloud service custom-
er, CSC) AT E R BAERI ], (H X A S B £y
EHITRIEERRZANZ 5 H WS Y RAE, B0 5
B EAERR ( Caucus ) 1A T £ 75 1155 ( multi-party
computation, MPC) AR 48403 55 B BT
ARG TR X TIMAZBIF RGN, CSC AT L
B4 CSP Ak 3R A5 iz 55 T JC 75 2R B A5 90 5
A~ CSP FEFEAT By BE . 38 4 25 BRIBINUF AL, A
ACRT RIS 55 14 B 40 B, i mT LA B i 46 2
HE X & BB TR AR R )Z

B P 2 75 T LAV (R 3SR A o BB vh HoAt =



R SE WA TTIORE A RIS B SRR

T IR 55 BRI s R AR 2 2 FH P 15 mT A D
Kl PE P A AE R AR Mo R P A D IR SR LA = i
GO PR Z 18] B R [F) = 2 S Re s B2 ok A W) —
I HAth 2 13K, sk a3 Hofth = BB R
4.2 BB REERA

TEBRR 7 R R I e 2 B 125 22 4 A DG
HRAG LIATEEE TR IR R AT A5 2 H H
RIRVF 35 AH K =2 [ B Z BUCAEE R R
M QoS MY 22—, A T B R 4% 2% 5 B Fn AUk 9%
VR N = CSC BYER M—A~ CSP £
BBF 55— CSP Z HiI Pl A0 2 37 R AF AR AL
TZRB PN R A IR = BB (5 AL i 28
PR LT ZRIE LAY CSP 2 2L K 45 28 ¢
RSB (SRR AR 2 SRR A ] A R
INIRFB B AEAE B 5L R DR B X e T R =
H CSP FF AT IR ) A 3 TFE AT AR R
T BT 22 BRI AL i 45 CSP AT LA sk 6 1 1
e KA AR B/ MU SR B2 MU A5 AR IR Bk
S ENRIEEPN Sy E STRE S -E- SV I ESUISES
SRPPAl HA CSP (T A5 B, 55 DL ik S 4 2 A 1Y
Dempster-Shafer #i& F T8 A 5650 3¢ B (5 AR (H 1T
B BRI IR g 5] AR CSP Z R &
VERY A RS2 CSP 21 UMUIR 45 B, 7EF%
TR A T B T B PR EIR S 5 5 3K A5 B A 4
FEARIEBIRAE A T 1 R e B LA 4 o ) ] ke
BT PR EEE T RS TrustyFeer LRI
P 04507 i 5 25 F0 SLA 18 32 W32 48 75 ok 3T
Ak b X Sy B RTAR RE T By AT AR % S A A A
AR FERERASTT & SLA AR5 & 40 HL DL S 4
FHAS e MR 55 1) BT 2% 7 T EAT SR A et Gl g
HETAFATALH , 2= 3418 7 T LB 947k 48 1k =2 18] 11
fEATRE , NI 25 35 LA AT 5 AT A AT 4 14 0 52
HFRHIFFEUR
4.3 BEPBREIBEE

W IR 2 2 BRI BE U — A~ CSP 2 55 — 4
CSP MR XF T 1 2 ) i 4 3 52 8 e A R A
H VM B HE R AR 2 G E R R I FH AN
FRT- 54> CSP 2 [8], i HAFAE TR A A = F & API
ZIH), T — RN E IR E R, o B2

HARFESRHE LW F ML AR R CSP, #&ITH
iR AR TR S8 5 4 2= 22 (] 1 7 5 B
o, ST BNE ORI VM IR ShasiE
I EA ] VM AR IBRIR 78 8%, 7R TH 3R FE A5 A
IR, SE 8 )2 K R 2549 (high level architec-
ture, HLA) S i, 254 32 7 1 AR 4G 199 2%
A AT PP AR AT R SE 2 VM T I A
FIFATIERS ™, 1% AT 55 A8 P i 4%, R I
RGP BE IR AT ISR E X SLA BRG] OB
P e ) A R 4 M WL ) 2 B4 R 0 G Y R
A, BERTF I 5 ISOHEE S 55 R 1) s v I 1 sh R IR 55
2 531 DA T 30 25 b BRI G o B 2R A . SRRy i
Bl = B BT T R St 1 R RE, LA FI-
WARE Lab S i, H il 24~ 6 48 31 T 2 R4 4
JT AT AR KRR B 1 B AR 55 A48 5 ST P R R
55 PR R 55 A i F SRR SC I BT A A L, oA TS
g5 JCEE R OO IRA s BRI S R A R 5
HARE T, OFE 17 SRR 2= HE Al it v g 8 5
LEETTH , T e I A8 SR, AR 21T R A A
U T 0] Z ] R 2 1o 2R A5 TR ) 255 P e 0 ke T
AT A, AR A1 IE R AE 32 M = BRI T %
LA AN IR 55 0 S P g ] e S A 0 e KA AT
At/ ME
4.4 BXIBF IR IER I AC

TR R S 5 # B IR A SR Al
SR, T LA G R = SRR e B
FETHDOS 17 K ik 11 0 265 3 bk B 46 DI 250 i) e 5 i LA &
B, PR AT 7E Sl AS PR LR 8 i BE 2 B R
AT e P Z2RE A A IR 55 85 SR IS 2 IR 55 PR 0
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Open Science Cloud Federation: background, applications

architecture and key technologies

WEN Liangming™ ™ , LI Yuepeng” ™ , ZHANG Lili*, LI Jianhui "
( ¥ Computer Network Information Center, Chinese Academy of Sciences, Beijing 100190)
( ™ School of Computer Science and Technology, University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

Cloud federation is one of the development directions of cloud service under the new scientific research para-
digm. The core characteristics of cloud federation include inter-cloud interact, cross-platform, dynamic change,
load expanse, distributed co-governance, etc. Exploring the development needs and architecture technology of the
cloud federation in the context of open science is of great significance for expanding the boundaries of cloud service.
This paper reviews the background, applications architecture and key technologies of Open Science Cloud Federa-
tion (OSCF). Firstly, it analyzes the new demands of scientific research infrastructure in the context of open sci-
ence in terms of resource status, resource supply, resource processing, resource relations, and operating methods.
Secondly, it sorts out the development history of open science cloud and cloud federation, and clarifies the inevita-
bility of the development of OSCF. Then, the paper summarizes OSCF’ s application scenarios and application
characteristics, and proposes a logical architecture of the OSCF. Finally, several key technologies involved in the
OSCF are introduced from five aspects: identity authenticate, node trust, resource migrate, resource matching, and
resource optimize.

Key words: open science, cloud service, scientific research infrastructure, cloud federation, Global Open

Science Cloud (GOSC)
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