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Table 2 Performance comparison of international cloud computing products
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Table 4  Performance comparison of domestic cloud computing products
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Table 5  Distribution of research companies and the industry chain on cloud computing
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Table 6  Cloud computing development challenges and possible solutions
b Pl ) B FHENE SIS
R R REZ NLORUHTH R RS A Re SR AR 1 ol P, X SR e 240 =5 S 4w s ) 5o b >k By
’ L IREE. 3 DDOS 1z
RN APLSRAMAG 1Y, 5038 U0 Y BT A R 5 — 1 Ar .
2 HdEgE B, P ARSERE AT RS AR I — A0 ST B 00 — A, X ARUEARRY APT RGN AR FIIR 55 T i 90 2
FEARZ H P AR H =R S5 A
LR A R AL, B0 1 22 M6 3R Bl Y A A7 AR
3 Blls A 2R R ST EEE A G R TR AR T S 2 A A T R R SRADINEEEAR , VLANs F1 75 K 3% 5 5 1l 3,
ToArdE . ALTE B A AT 2 4 BAR B AL B AL SRS )8 B A7
sk | B QNI
24N 2% R R s 1] T Sl o AR Y, A SR FH B 48 43 32
PR ; % B3/ 3R EAR A T 3
4 PUEREI AR A 2 R AP 908 T 302 2 W BUIS A7 TBORG . 50 S S5R glﬁémﬁfﬁgf;“gf@?A?Lﬁig .
B S ELRRAGE | 25 W PR PE R 65 T e
s BERERATEA T Z ERPLAIS AR I 3L =2 CPU RIS A7 B /0 B3k Sl B IL 2 35 IN A7 X 4F HPC L H
e HIH 1 88 10 L, F LA B,
SR, TR ATAE 3% A | DA SR T AR AL TT R e U o] H 3 — A4~
6 AR A AT AR R AN Z LAY ). RS R JE SRS AP AE AN 454 R BT 4 i A7 ik T HLER 22 2 93t
AR ARME B, X PIE AT LA A BOR M i th A TR EIL R A shh g s 6 R PR B LA 2 B

10

HHE B A R0 i AR
fEml

BRpFF AT

JH P P 9 15

AR B s B
i

THA LEA .

AT BRAEAF HCTE 2 W 55 R AR T B R B A AN I AR A, AN i 22
TR B, R Bk R — 2 e .

SRR AT R E s AT R AL L, T SRR I 4
SESATHEP RN 2 T R R A — I it 1) T T R A A
73 LA TE 2 PR by T b 0 T MRS AN 3 AU 3
RSO P 800 P > 158, P 02 o 2% £ 8 A A 41 17 T2 108
AR E A PEAL

Bk Z GE— B BOARDRERLE B bR, AR BB 4% 1 BT
Bolm s KPP SR I, DL SLA | R IR BRI I s
HERNE T AR ESFIZ B T7 T, AR T AP G — DR = 55 1

SR FHAR S8 O AR 55 i 1 BE AT A 20 TR
(73728

R R s i

TP REF P, BEARAE T A, 4 R A%
JIBE.

MARAREAC LG — ] A7 L AR R
iz ERRE.

HUBEALHE).

fiE , L R UM 5 A A ™ T ) 52 A AR B
A Iz P BOULR HR , wdHEAT LA — A4 4
AR A2 RGN BT R T R o Z iR 55 AR L
TR B O REE .

JEHAERR SRR, HEBUFE &R RIE =
TR R, KTk R = v A Rk & TAF. 2010
AF10 A 18 B, BEZE R RS 2 Tl A5 B4k
HRIC A T K T R TR =i 3R 55 BB A il A
ANTE T ARRTE AL | 44 B K BT B i B, Jety
FEACSS R B TE8 RIS AT TR i
EA T SRR E R R M i &
RORTET [ 8 U 114 B AR 0 3t J7 B 1) 2 RS
SR BT\ R AR, I i —PI3R W,
R E &1 E T b 4R 3. il i A 3L

LRI, IR R ) A % i S ] R EOR
FIIT KAl it 2R G UM 2 B (SaaS) 3 AT I

B, NS 2 5RO R AU AL G B B T
T BFFEAR BT ER, HE TR T — L8 TR 57 4,
IR — ™ MR 4 5 20K Bh R X
DAL K R = FE DR (Y 5

o
References
[1] RmEHEX VPR, EEN, FE =8 MEEEE s

[J]. E{ER2£,2009,25(12) :23-30

WU Jiyi, PING Lingdi, PAN Xuezeng, et al. Cloud com-
puting; Concept and plafform [ J ]. Telecommunications
Science ,2009,25(12) :23-30

[2] Cloud computing [ EB/OL] [ 2011-09-01 ]. http: // en.



B 210 25 225 2140 LRRIE 2012 ,4(4) 1351361

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2012,4(4) :351-361 361
wikipedia. org/wiki/Cloud_computing Doi:10. 1145/1595422. 1595424

[ 3] Michael A,Armando F. Above the clouds:A berkeley view [14] Garfinkel T, Matthews J, Hoff C, et al. Virtual machine
of cloud computing[ EB/OL][2011-09-02]. http: // www. contracts for datacenter and cloud computing environ-
eecs. berkeley. edu/Pubs/TechRpts/2009/EECS-2009- ments[ C] // Proceedings of the 1st Workshop on Auto-
28. pdf mated Control for Datacenters and Clouds, ACM, New

[ 4] Mell P,Grance T. The NIST definition of cloud computing York,2009 ;:25-30
[ R]. National Institute of Standard and Technology, U S [15] #4855 4. Xen BERMEE AR [ M]. 2. 4
Department of Commerce,2010 Bl K2 H it , 2009

[ 5] Sun Corporation. The white paper on cloud computing ar- SHI Lei,ZOU Deqing, JIN Hai. Xen virtualization techn-
chitecture[ R]. 2009 olgy [ J ]. Wuhan: Huazhong University of Science &

[6] XM ZiFEFARIEMIM]. 2 JR. dtat: i+ Tk Technology Press,2009
fAt,2011 [16] Keahey K, Figueiredo R, Fortes J, et al. Science clouds:
LIU Peng. Introduction to cloud computing[ M ]. 2nd Ed. Early experiences in cloud computing for scientific appli-
Beijng : Publishing House of Electronics Industry,2011 cations[ C] //In Proc of Workshop on Cloud Computing

[ 7] Dean J, Ghemawat S. MapReduce; Simplified data pro- and its Applications,2008
cessing on large clusters [ J ]. Communications of the [17] Leavitt N. Is cloud computing really ready for prime
ACM,2008,51(1) :107-113 time? [J]. Computer,2009,42(1) :15-20

[ 8] ERRE, &8 Mk, & BRASsIFEIM]. Jtx: [18] Vaquero L. M,Rodero-Merino L, Caceres J,et al. A break
Tl H i, 2010 in the clouds: Toward a cloud definition[ J]. ACM SIG-
WANG Qingbo, JIN Xing,HE Le, et al. Virtualization and COMM Computer Communication Review,2009,39(1) .
cloud computing[ M |. Beijng: Publishing House of Elec- 50-55
tronics Industry,2010 [19] Lagar-Cavilla H A, Whitney J A, Scannel A, et al. Snow-

[ 9] VMware virtualization technology [ EB/OL ] [ 2011-09- Flock : Rapid virtual machine cloning for cloud computing
02]. http: / www. vmware. com/ virtualization/ what-is-vir- [ C] //Proceedings of the 4th ACM European Conference
tualization. html on Computer Systems,2009:1-12

[10] Goyal A, Dadizadeh S. A survey on cloud computing [20] . =it B ARFIRIT]. FEE{EH A, 2010
[ R]. Technical Report for CS 508 ,2009 (2):29-35

[11]  FWs. a3 E R e R S A m [ M]. b AR DAI Yuanshun. The brief review of cloud computing tech-
MR A B R, 2010 nologies[ J ]. Information and Communications Technolo-
WANG Peng. Key technology and application examples of gies,2010(2) :29-35
cloud computing [ M |. Beijing; Posts & Telecom [21] Z=EWE, K%, K. —FimEa BRI =B EE 0
Press,2010 WAL E AR [T ], THEEHL2 4 ,2011,34(4) :684-693

[12]  BREE, MR, o8 REEGI SRR AR T ] B LI Yagiong, SONG Ying, HUANG Yongbing. A memory
44,2009 ,20(5) :1337-1348 global optimization approach in virtualized cloud compu-
CHEN Kang,ZHENG Weimin. Cloud computing: System ting environments [ J ]. Chinese Journal of Computers,
instances and current research|[ ] ]. Journal of Software, 2011,34(4) .:684-693
2009,20(5) :1337-1348 [22] #EWM. PESHESVEZEAEZBIR]. 2011

[13] Kamoun F. Virtualizing the datacenter without compromi- Ccidnet. The white paper of China cloud computing in-
sing server performance[ J]. ACM Ubiquity 2009 ,2009. dustry[ R]. 2011

Cloud computing . Conceptions, key technologies and application

FANG Wei'*?  WEN Xuezhi'?> PAN Wubin'? XUE Shengjun'”
1 Jiangsu Engineering Center of Network Monitoring, Nanjing University of Information Science & Technology, Nanjing 210044
2 School of Computer & Software , Nanjing University of Information Science & Technology , Nanjing 210044
3 Postdoctoral Work Station of China Innovation Software Engineering Limited Corporation,Jinan 250014

Abstract In recent years, cloud computing as a new computing service model has become a research hotspot in
computer science. This paper is to give a brief analysis and survey on the current cloud computing systems from the
definition ,deployment model , characteristics and key technologies. Then, the major international and domestic re-
search enterprises and application products on cloud computing are compared and analyzed. Finally,the challenges
and opportunities in current research of cloud computing are discussed,and the future directions are pointed out.
So,it will help to provide a scientific analysis and references for use and operation of cloud computing.

Key words cloud computing;virtualization ; service ; platform



