a3 F1oW it B M OF % Vol. 43 No. 10
2016 4 10 H Computer Science Oct 2016

mH 6 IaaS B =ITE 2 57 AT

FMEHE K BEC HBEE' 3KMAPE' WEE
(BT AFiTENFER FL 710129)°
(RS BREREABRELSRE H ¥ 250101)°

B E MAZHEAARBOTE ANTZHEAZAR TER. TARE @k, BRE, LRSS
BHARBERBEGREHBLRE R, TR0 ERTAR, 22, A TARSNEL SRR ETRETFR,
HFEAEEGARPRTEA L, AR BEGARKAPFEOEZHERSFBEBTOEHERATRARREF
X B EMREATARGE ALY, ERR B & 3ot B A 451 35 $H4 £ 8 7 (Mean Time To
Repair, MTTR) , # —# 7 ik #9-F 39 % 2 878+ ] (Mean Time To Failure, MTTF) & A & 3 IR SR - B R AL b 548
Fofrr kRt it A e MTTF, A4 st A Az P EBTRE, 9Tt HEFEBRE,
B A — kit AR, A FTRMELAF FRAEZREGEUIG B E, L 45H ERSREFRM
HMITF, # A THAHRAEF SRS TAR, EF &5 ERN P hETE TR, AR PFRAERRG RS E
B ETURAMETERSRETHRERFTEAFARRRTTAR — L ARTLEARSFEBEETE,
XA E A, TR, FHEIGTEE, FHBES L, 2 EIH

hEZESES TP301 XRIRIREG A DOI 10. 11896/j. issn. 1002-137X. 2016. 10, 005

Cloud Computing System Availability Evaluation for IaaS

LI A-ni' ZHANG Xiao? ZHAQO Xiao-nan® ZHANG Bo-yang' LIU Chun-yi!
(Department of Computer Science, Northwestern Polytechnical University, Xi’an 710129, China)!
(State Key Laboratory of High-end Server and Storage Technology,Jinan 250101, China)?

Abstract With the expansion of the cloud computing application, people are getting worried about the security, reliabili-
ty and availability of cloud computing. The cloud computing system promises to provide the services that meet the servi-
ce level agreements which commonly include performance and availability. However, because of the inherent complexity
of the availability, the evaluation of availability lacks quantitative calculation method, especially for the cloud computing
system users. To solve these issues, we proposed an end-user oriented and a cloud computing service provider oriented
cloud computing system availability evaluation method. These two methods adopt the definition of the availability to
build model and take the boot time of the virtual machine as mean time to repair(MTTR). The mean time to failure
(MTTF) of the first method adopts the parameter which is provided by cloud computing service providers. The virtual
machine’s MTTF of the second method is statistically obtained, meanwhile, the cluster availability of the cloud compu-
ting system is counted. Because it is difficult to carry out experimental verification for the latter, therefore, we only veri-
fied the first method. We measured the boot time of the virtual machine in public clouds and private clouds, and com-
bined the MTTF which is provided by cloud computing service provider. Finally, we calculated the availability of two
different kinds of cloud computing services. This method facilitates users to calculate the availability quickly and pro-
vides recommendations for users to choose different cloud services. In addition, users can judge whether the cloud com-
puting provider’s promise reaches the standard and whether some important industry application services can migrate to
the cloud platform,
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BB K, 5B  HEA E R B E R A P BOE 2 IR
5y BECBY [R)E 45~ 70s 22 [6], 1 Bt i) 8 kB UL s () 7 50~
75s Z[H].

L SRR AERA, B UPLAY S B[R] 5 P o R AL
HEE BEZTFEMEBHERE. 2 FENAFRBLIER
—HAZFEPHFRBNMHAPHERERAX. WNE
Bootchart TRMBRA Z AR =WERNLG sIAtHER
AT, Y PR TR R BRI, RS SRR R
B>, WE BootTimeSeript TR BL R M, AF = F
BZHAPERBENEWLER, BRDAEZTEMEERE
ARERYE SRS, HESME S FERBATEFAR
At 2 [FIB 3 R e UHLAY F P 3R ik, R HMLAY B SR Rl
B LM A 8 ] Boot TimeScript T ELill B ¥R Bk RHAA
ZHAEEZTFEBITFEMTTHER. B0 R4 PRER
A BTV EMAARZFE W ERILE shad )45 R 4 &8
Eaygme, B T A L RERNFE = F 5 Open-
stack HEIDIPLEY T W% L3R 5 [8) 4 2ms, B 0. 002s; A F =
W T Sy i i -2 R 48 ER A ) O 83ms, B 0. 083s, Btk R
FEBX AR SMAE = F & B IS 38t a6 1m Al L
ZBHE,

HA MTTR AR SBAN R ERERREA B35
— ALY AT ], R P SR R IE BT IR AP R RS
BhistiE) . %F X BEAPIE T & : Bootchart T I 411E % B

PUABIR B 5L B IE % 8 shRET ], A& F P 3R IR
SrBCHEIR AT IE] , i BootTimeScript T B2 F i B #ILIE 3h
B, LS PR B R BRSO R A et . B,
TEJ5 LT R R A BootTimeScript T B & M B RIHLE 3
BHEAE MTTR E6#.
42 RiIrEEBLAANZHEARETAMITEA®

B S M P A SR PR T 1] 5 PR 5 SR AL T O VA T B TR
MTTF BARIATHY, BT LARF MTTF i FH AR 55 R 4R (L AT 4R 42
HIZEEIT .

BF= G 8 E RS2 MTTF X 10 /bt AF = F
BT ORMALREEBRNAA ZF 4 Openstack B E IR F
245 IEFT 1000 & BRI, R () HE.

MTTF opensct =ﬁ X 10 J5 /=100 /it
(14)

-1 -
MTTF = 1000 <10 J1/INBF =100 /|Nes}

X OBEINE M R Pz T E RG] A
2.

A= MTTF,,
MTTF,,+MTTR,,
FrLd, Openstack z= 3 & B B AL AT AR .
___looh .
Aspersackost =T00hF 25 o599 99751%
___100h _ .
Aommwz——————looh o599 99751% .
_ 100k .
Aspensaotonis = To0h 205 — 9% 99761%
___100h .
Aupenstadrosvft _100h+24s“‘99' 99761A
W@z ¥R ERLET R .
__100h
Asauwnt =Toohres 8= %% 99315%
_100h
Aasaus = T00nF 66— 2% 99342%
100h (16)
—_—— = 0,
Aawra'wss 100h+56. 65 99. 99436A

_ 100h
Adureust = 100h-+67. 8s

W B RPR ST & MR B S 0 BT Rt B4R,
AP UREH D BEREBRFMN B HERSFE.

2558 %5 K148, Openstack Z F & 89 7] A ¥ 7] 3£ 99. 99967,
Amazon EC2 ff % FH L 89 K #ER K84 Amazon EC2 K
BRARAE 99. 95 Yo M TT R . SR P TE R B K P BIEAE B ER
P4 Openstack - & M D 7 F & B 7] FIYEER 2 99. 9970,
S HIEE T Openstack 3 & ML B = V& AR HE, Bt
0] 48 Openstack z 32 4L 75 #1 . D #b = 48 4t i 19 & o 5 2
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BIAREAEIBEZTAY; R RERFHFEEERS

=09. 99324 %

D http://docs. openstack. org/high-availability-guide/content/ch-intro. html

2 http,//aws. amazon. com/cn/ec2
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