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Service Provisioning by Using a Structure Stability Algorithm in a Virtualized Data…  

The metric of this algorithm is determined by the 
formula below: 
 256***

256
min*min*

4

5
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2
1 









+







+








−

+=
KR

KDK
L
CKCKM , (3) 

where Кі is the coefficient set by a network administrator 
for configuration of the composite metric; min C stands 
for the minimal value of the throughput along the route 
used for data transfer; L represents the load of each 
section of the network; D denotes the total delay on 
interfaces; R is the route reliability. In fact, the problem 
of decreasing the time necessary for servicing the 
requests that arrive at a data center, considering the 
topology of this data center, comes to a decrease in the 
average summary delay D. However, such a delay must 
satisfy the following conditions: 

 зад
nDeg T

T

ст
D

nwC
nw

Р
D ≤

−
= ∑

. )(
)(1 , (4) 

where Рст represents the probability of system structure 
stability,       WT (n) is the load of the vertices during the 
interval Т, С denotes the throughput of a communication 
channel, Deg n is the number of edges connected to the 
vertex n. For the algorithm of optimal route search based 
on the minimal transmission delay criteria, the delay 
equals 100 microseconds when the speed is 100 Mbit/s. 

The delay can be reduced only in case the structure of 
the data center is stable during the period T. For the 
structure stability (vitality) to be evaluated, we propose a  
method involving the assessment of network structure 
(network model), the load of each virtual machine at the 
moment of time T, and also the coherency of nodes. 

4. Algorithm of structure vitality evaluation 
The structure of a cloud computing system can be 

presented as a graph. However, taking into consideration 
failures or migration of the virtual machines, such a 
graph will be non-determined, and mathematically it can 
be described only by using the theory of random graphs 
(models of Balobashi-Albert or Erdesh-Renni [7]).  

Such a graph G will have the random number of 
nodes (a node implies VM) and edges (physical 
channels). Delays directly depend on the system 
structure (on the graph forming model) and its stability. 
Graph reliability can be determined as one minus the 
sum of probability of node coherency that cannot exceed 
a maximal possible load of the system: 

 
ізв

n

і
iст РtwР +−= ∑

=1
)(1 , (5) 

)(twi is the load of the nodes at the moment of time t; 

iзвP is the probability of nodes coherency. 

 

 
 

Fig. 1. Algorithm evaluation of structure vitality. 
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