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i 4 Modeling and Evaluating Fault Tolerance and
Reliability in Cloud Environment
ARRURAN ol 6 using Colored Petri Nets
AELUMAE oMol & 6
VA YT s g Saed Bahmani', Behnam Barzegar™
AARETARAAL el o b ! Master of Information Technology, Faculty of Engineering, University

College of Rouzbahan, Sari, Iran.
2 Assistant Professor, Department of Computer Engineering, Faculty of

Kok Engineering, Islamic Azad University of Babol Branch, Babol, Iran.

Fault Tolerance Abstract

Reliability Nowadays, providing reliable customer service has become an
Colored petri nets important issue for service providers. The design of systems with high
Cloud Computing complexity and the existence of different resources in the cloud network

have made service providers intend to provide the best services to their
customers. One of the important challenges for cloud service providers is
to increase fault tolerance as well as achieve maximum reliability, so that
different methods have been proposed to solve this challenge. In this
paper, we analyze the fault tolerance process in the cloud to prevent
problems and irreparable damage before implementation. In the
proposed method, the fault tolerance in the cloud environment is
gt 00t ] 3 modeled and evaluated using colored petri nets. The proposed method is
modeled using CPN Tools software and the reliability parameter is
evaluated. Modeling and simulation results show that with increasing
number of requests, Fault tolerance and reliability are reduced.
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1. Begin

2. Initially reliability:=1, n :=1

3. Input from configuration RF,
maxReliability, minReliability

4. Input nodeStatus

5. if nodeStatus =Pass then

6. reliability: = reliability + (reliability * RF)

7 if n>1 then

8. n:=n-1;

Q. else if nodeStatus = Fail then

10. reliability := reliability — (reliability * RF * n)

11. n: = n+1;

12. if reliability >= maxReliability then
13. reliability := maxReliability
14. if reliability < minReliability then

15. nodeStatus: =dead

16. call_proc: remove_this_node
17. call_proc: add_new_node
18. End
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- (1,1)
If Condition Quthutle Rﬁ::';:lty
input (Out1,0ut2); REAL
RS output (OutPut); Cloud
action
1. (Final(Out1,0ut2,MaxRelabllity, Min Relability));
Calculate2 1°1.0
R
«m}
¥ G}Lw céLyv J#b.o 9 7Y ‘.,594 :(4- JSu.c) [#1 job=1] 01
job
Cloud1 Job Allocations
[v]
Jae il and Gl SOy ook olawy () g0 A ) (3w 00l Jolye 3 W 595 1(5- JSd)
5 0o oslaiwl gl K5y 5l Jgu G o) Jgaz j0.00,5 oo iy pes
Sl 0l ool Hlad mgh ol o e e i
ml(
reINEW
Compute ot
Ao
G ibw 00l 50 ouls ooliiw! (s juio 9 b STy colod :(V- Jgua) Input (rel,RF);
output (relNEW);
tl
6‘>| . oa J’) ?(c:aloc:IatePass(rul,RF));
Trans mit(RelabilityFactor)
L Jgo 9 « polio b piio ClOSEL g5l
VW Standard declarations [#2 fob=1]
> COISEt UNIT Execution Pass Nodes
» colset BOOL
» colset INT
» colset INTINF ﬂ»
» colset TIME
» colset REAL . .
» colset STRING Vb by Jolpe g o oS98 2 (V- J5i)
'V colset Cloud = product INT*INT;
'V var job:Cloud;
'V var rel:REAL;
'V var reINEW:REAL;
'V var RF:REAL;
'V var nodes:REAL;
'V var Out1:REAL; 4l
'V var Out2:REAL; )
'V var OutPut:REAL; rel(
'V colset Cal=product REAL*REAL;
¥ val relability=1.0; Compute2 v

val MaxRelability=1.0;
val MinRelability=0.0; 4-‘-\')
val RelabilityFactor=0.1;
val n-5.0;

'V fun CalculateFail(x:REAL,y:REAL,z:REAL)=
(x-(x*y*z))

'V fun CalculatePass(x:REAL,y:REAL)=

input (rel,RF,nodes);
output (relNEW);

action
(RF,nodes) (CalculateFail(rel RF,nodes));

[#2 job=0]

Execution Fail Nodes

ransmit2(RelabilityFactor,n)

(x+(x*y)) )
¥ fun Transmit(RF)= ¥ Gilwooly Jolpo g b S 95 (A JSCi)
(RF)
¥ fun Transmit2(RF,nodes)=
(RF,nodes)

WV fun Final(a:REAL,b:REAL,c:REAL,d:REAL)=
if a+b>c then a+b else a;
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