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Availability Analyzing of Virtual Cluster Nodes Based on State Transition Diagram
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Abstract Aiming at the availability evaluation of virtual cluster nodes,a state transition diagram-based virtual cluster
node availability model was proposed. First,five lifecycle states of virtual cluster nodes are established by analyzing the
deployment mode and running process of virtual cluster nodes,and the transition relations between five lifecycle states
are expounded. Then, the state transition diagrams of a virtual cluster node without a standby node and with a standby
node are respectively presented,and the corresponding availability models of virtual cluster nodes are proposed based on
the above state transition diagrams. Many numerical simulation experiments were conducted after setting the parameter

values of the proposed availability models according to the running log of a real virtual cluster system. The experimental

results show that the analytical results of the proposed availability models are in accordance with the real availability

level and they are able to reflect the availability law of virtual cluster nodes properly.

Keywords

1 3l

il

JE AML (Virtual Machine) £ AR 9 R Wi i 24 A i £ 1T ik
S SRORVRR b 07 £ B T R e P T R T = R o
G0, RAUOLH FERRAE R SRR 2 A A 8 R
GRET) I AR R R G rb NI 1 e AR R
G ARG ERE RS UTA 1 AR ER B B B ()
By T AR ] A LT BT A IR RS A CActive Node) #F
Tie #5 A S A #5 F 19 25 (Standby Node) . 24U 4 ¥ R 48 & —
T 1 a5 M 55 20 4% F B ML v i) BB B R L AL TR BRI SR
& RAE R RIAR 2795 0, B A W AR R H R SPLA B

F g H 1 :2017-04-24  121& H Y .2017-07-08

Virtual machine, Virtual cluster node, State transition diagram, Availability model,Cluster system

BV FH R A LA R AR R R G TR IR IUERE R Z R
ARV R RELEY T M AIRE L3 A
T — SRR B LA PR 28 (Virtual Machine Monitor) 45 &
WERERGEW R T AR RS EW A AR S0 iR
G5 e AT AE BRI A5 () L S0 TR SR BE R R T
A HREIFMER RS TS5, W 43 B
RESNERE R G A I T AR ZWF 58 MR . R
SERE R G0 T P N T R LA R T R L
PRt 43 A7 2 002 B R 8 0 T R Ak I TS 4 T AR
A A . A SCE X R SRR A AT A I R &
FHT S PRI B0, I B R AT 3% 6 338 43 0 1 T A R RS

A S5 [ F R SR H (2015BAK36B05) , 1175 45 T A BF & 3 %1 % B (BE2016803) ,

F R [ RB2A I 4T H (71303120) , B &L A0 K24 AR BH JE 4 51 H (KJ2013033) B 8l
LA B L YR, MR SRR E TR (1977 ) B B, EER W oA, K s B
(1966—), B, Wi+, HF 5 R TR, FEME T M A=A ERLE RER (1963 —), 5, 14, #1406, =258 07 A

YEE I | K BE . E-mail : huanliangxu@njau. edu. en GAE{GE/EH) .



318 AN I A =

2018 4F

e R 1R, LA ST M 00 S T 19 A B AT T PR Y
2 HEXTR

HE PLEE T 2% 8 1 Tk 20 7 T LG AR 20 4 R i e
AT FEPEAE P AR R RBE RN BE AL Petri 9 4507, i B A% Al
TS A HE TR R S B AR TTAF S R AT S ok il R
MR R B fE Z A R SE &L B T I AL R S
BRI AT S R 3 AT L 8 23 BT HE 004 TE AR 8 00 R T PR I 2R AR R
BT B IR AR AE A B AL Petri 2 FI A L8 T2 1 #
FEERL . Zheng % NWFSE T B A 3 A 12 78 DI RE HY HE AL R 48
o8 2E A TP P X AR e T P AR R R O S kA AT T A
A5 HE P AR G 1) T 252 N [i) T R AT S A AR b ) AL 0 T A
. Manel 45 AR BEAL 014 00 52 BE T R 4001 2R 48 A Tt
6] g4 2 52, I B Xk e $ULBIL ST 7% 18 S RO UL AL 7 8 A2 W A 1
DUHR I T A e S0 B AR R R e T R B . Thein
5 N R AP R 8 B B AR BT T — A BE A S K R S AL
RO A A A TR RE S BE X UL 2R g T A 5 A 00 i SULBL
BOH Z 18] 1906 R 25 1T BERAR T

FF S IR W] RAGE R BE B Petri B 43 BT K #0085 B 5 20 119 ]
FAPE R R TR A AR S AR S 1 8 . R DMTE M
T HE AL BPIRZS 20 S WA - 5 5 B . b, s R A X
I3 2 38 B A B g PEAOIRZS 5 0 BOIR S 323 D o Sl R R A
PIFSBL . Farr 28 A ECR A FEAT 787 8 B UL R
B RIBHE o R AR A HR RRIR 6 FhZE AN,
T SR A P T A B UL Y A R DL B0 R R S
UL T3 0 b 35 BRI 345 2 9 5 2 8] RS D) e

HeAh  Che 25 NBFFE T I 4 ATE kU HL R 58 7T JH 13T
U e IRE O Ay A IR 8L G B T A A i 2 (AR
BT T, Cully 8 AT T I M UL 53 25 52 i B2 AR R 4
EEY TR S RS TR IFTT R T — AR R S
Remus™" ST L 3 SR 5T T8 Jy i S0 4R 19 05 19 T
PRI BT B E T IR S A L At

5 FIRDESE AR e, AS SCE 3 5347 /e 10058 T 59 /Y 3
#J7 AE AT AR W 25 T R AR A Y R 5 R AR
SRR A O TF 40 M B 3R T ax 5 A A i R IR S 2 18 1 B #%
KA, AEMCEER L X R A A Y A TS A& W R A
P G PR B 3 TR A e B IR A 5L T M AL RS s AT T
Mo BT AR

3 ETRERBEMNEMER TR AMEER

R PR 25 7 B 161 43 A i 4004 1 A 09 ] P M L R B
SE RSO AEAE N A5 00 A i A AR A DL B A ROIR S Z I i A%
3.1 #EREWMSEEXMETREH

YA HT AR AR AT A R LR T S AR
A JE 3 4> R IE % (normal) | 3E £& Cunsteady) . & & (rejuve-
nation) \ Y] #ft (switchover) Fl 2K 2 (failure) 5 FARZS, Wil 1
FiR . Hod IR R AR RS R MR A4 T IER BT 0
B AR ROR S RIF R ER T AL TR HE AR BB
RS2 16 M VR S T i AR 1) IEE RSB E R B
B Uk S A TAERCR S W B RUER T AN kB s

) TE H RS T D) 45 2 A AT A A B B R O S S AR L4
FE R T RSB AT RS . TEARRCR S R SR, i
AR RE Y AR PR BE T REA BT R L AEL AT T 7 1) AR 55 5 1 7
PR TS AN e ROR A T, R T 5 18] R #ELEE T 5 Y IR 55

%
o
)4
M
%
B
%
A

B 1 VAR AT R0 5 A Ak A RS
Fig. 1 Five lifecycle states of virtual cluster nodes
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Table 1 Parameter definition of STD-based availability models
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Fig. 3 State transition diagram of VCN with standby node
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Table 2 Parameter values of STD-based availability models
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