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Abstract- In now days, the cloud computing concept is developing rapidly and taking considerable attention. Virtual 
machine’s (VM’s) are used in cloud computing small number of servers. It is an effective way for reducing energy costs, so 
efficiency of the data centers can be improved. While allocating too many VMs on a physical machine may cause some 
hotspots which violate the SLA of applications. Hence to guaranteed SLA load balancing of the entire system is used. In this 
paper, we present an effective scheduling algorithm for load balancing (SALB) for the resource allocation and scheduling 
problem in a cloud computing environment. Here we are dealing with the ACO algorithm and by using ACO we are going to 
implement SALB . 
 
Keywords- About Four Key Words or Phrases SALB, ACO, Load Balancing, 
 
I. INTRODUCTION 
 
Cloud computing is big source of large-scale 
distributed computing. It has moved computing and 
data away from desktop and portable PCs, into large 
data centers. Cloud computing, or in simpler 
shorthand just "the cloud", also focuses on 
maximizing the effectiveness of the shared resources. 
Cloud resources are usually not only shared by 
multiple users but are also dynamically reallocated 
per demand. This can work for allocating resources to 
users. Figure 1.1 shows the cloud. Cloud computing 
provides the different types of services that are based 
in pay-as-go model. User can take services on cloud 
ranging from web application to scientific 
application. The services are delivered over internet 
to the customer. Cloud  consist of servers and number 
of resources. 
 

 
Figure 1.1: A Cloud 

 
These services are  SaaS (Software as a Services) 
example Sales force, rack space, PaaS (Platform as a 
Services) example Google app engine, window azure, 
and IaaS (Infrastructure as A Services), example .go 
grid. Cloud computing used the virtualization 
technology. This technology helps in high power 
server to act as multiple machines. It depends on the 
hardware configuration of the datacenter or server 
and server may contain the many number of virtual 

machines. Load balancing is pre requirements 
services for increasing the cloud performance and 
maximum utilization of resources. It is the process of 
reassign the total load to individual nodes of the 
collective system to make the resource utilization 
effective and improve the response time of the job. 
This process removing the situation in which some of 
the node are overloaded while some other most under 
loaded. This phenomenon can drastically reduce the 
working efficiency of the cloud. 
    
This paper presents an ant colony algorithm, which is 
a bio inspired algorithm for load balancing in cloud 
computing environment. ACO has been used by 
previous researchers also in various fields.  In this 
paper we have modified concept of ACO(Ant colony 
optimization).In this concept movement of ants can 
be possible in both ways, in forward direction and in 
backward direction and implementing the method 
SALB. The paper is organized as follows: Section II 
describes the Literature Review. Section III describes 
Previous Work. Section IV describes the Ant colony 
optimization. Section V describes the Proposed 
Algorithm. Section VI describes the simulation result 
and analysis Section VII Conclusion and Future 
work. 
 
II. LITERATURE REVIEW 
 
Here we have considered comparison of different 
type of ACO’s. In a Cloud task Scheduling based on 
Load balancing ACO they proposed the LBACO 
(Load Balancing Ant Colony Optimization) which is 
a dynamic method used to find the optimal resource 
allocation for each task. In this algorithm comparison 
with Basic ACO algorithm and FCFS algorithm, in 
result nodes are balanced dynamically. These tasks 
are mutually independent.  i.e. that is there is no 
precedence constraints between task and 



Effective Scheduling Algorithm For Load Balancing (Salb) Using Ant Colony Optimization In Cloud Computing 

National Conf. on Recent Innovations in Science Engineering & Technology(NCRISET), 16th Nov.-2014, Pune, India, ISBN: 978-93-84209-65-0 

11 

computationally intensive which is not realistic for 
cloud system. The system having drawback as 
heterogeneity.  The problem heterogeneity from the 
system by using Load Balancing mechanism based on 
Ant colony & complex network techniques. It 
provides the good scalability of nodes and better fault 
tolerant system. Practically the overhead increases 
during run time environment and poor response time. 
There is lack of synchronization of ants hence an Ant 
encounters dead state at the end. In ACO, an ant can 
move only in forward direction and not in backward 
direction. But, it is possible that ant can move in both 
directions in SALB method. 
 
III. PREVIOUS WORK 
 
3.1 Load Balancing of Nodes in Cloud Using Ant 
Colony Optimization  
In previous work, ant used to originate from head 
node and they traverse in whole network such a way 
that they know the whole location of nodes and these 
nodes are overloaded nodes and under loaded nodes. 
While traversing through the network they store the 
information of utilization each node by updating 
pheromone table. In the previous work movement of 
ant two ways:  
 
1) Forward movement- in this, ants continuously 
moves in forward direction and recognizing 
overloaded node and underloaded node.  
2) Backward movement-If an ant recognizes an 
overloaded node in its movement when it has 
previously recognized  an under loaded node then it 
will go backward to the under loaded node to check if 
it is present.  
 
Types of pheromone for ants movement: 
1) Foraging Pheromone (FP)- In ouralgorithm the ant 
uses foraging pheromone to discover new food. 
Therefore, when ants find underloaded node then it 
will try to find the next path through foraging 
pheromone. 
 

2) Trailing Pheromone (TP)- In this trailing 
pheromone ants used to find backward path. 
However, in our algorithm the ants would use this to 
find its path to the under loaded node after 
recognizing overloaded node. And when it recognizes 
underloaded node it will trace back its path. The 
reason behind the two types of pheromone updating is 
to classify the ants according to the types of nodes 
they are currently searching for. The ants after 
originating from the head node, by default follow the 
Foraging pheromone, and in the process, they update 
the FP trails. After coming upon an overloaded node 
they follow the Trailing Pheromones and 
simultaneously update the TP trails of the path. After 
reaching an under loaded node of the same type they 
update the data structure so as to move a particular 
amount of data from the overloaded node to under 
loaded node. Ants then select a random neighbor of 

this node, and if they encounter an under loaded node 
they start following the FP to trace an overloaded 
node, therefore they repeat the same set of tasks 
repeatedly in a network to improve the network 
performance.  
 
3.2 Problem Formulation 
 Network overhead because of the larger 

number of ants  
 Points of initiation of ants and number of ants 

are not clear  
 Nodes status change after ant’s visits to them 

is not taken into account  
 Only availability of node is being considered, 

while there are other factors that should be 
taken into consideration  

 Full replication of data.  
 Reverse direction of ant in not possible 
 Overloaded node can be balanced only in 

forward direction reverse direction is not 
possible 

 
IV. ANT COLONY ALGORITHM 

 
Dorigo M. introduced the ant algorithm which is 
based on the behavior of real ants in 1996, it is a new 
heuristic algorithm for the solution of combinatorial 
optimization problems. By investigating it is seen that 
Ant has the ability of finding an optimal path from 
nest to food. While moving from nest to food they lay 
down some pheromone on the ground; while an 
isolated ant encounter a previously laid trail, this ant 
can detect it and decide with high probability to 
follow it. Hence due to pheromone it is possible for 
ants to trail back their path from food to nest. 
Choosing of path is decided from the proportion of 
pheromone laid by ants.   
 
More ants choose the way which is having denser 
pheromone, and the denser pheromone attracts more 
ants. By this mechanism ants can find the optimal 
way from nest to food. ACO is inspired this real time 
example of ants using foraging trailing.  
 
This approach of ants inspires many researchers for 
their work. And the ants approach has been used by 
many researchers for problem solving in various 
areas. This approach is called on the name of its 
inspiration ACO.  
 
The ants work together in search of new sources of 
food and simultaneously use the existing food sources 
to shift the food back to the nest. 
 
V.  PROPOSED ALGORITHM 
 
Our proposed system is based or inherited by ACO 
which is named as SALB. Here we use characteristics 
of Ant colony. Loading of different nodes is 
considered here. 
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5.1 Scheduling Algorithm for load balancing (SALB) 
In SALB, two types of movement of ants are 
considered as forward direction and backward 
direction. Figure 5.1 shows the system architecture of 
our approaches. 
 

 Forward direction -In this direction ant find 
overloaded node. As shown in fig 5.1(a) 

 Backward direction -In this direction the ant 
replaced the overload virtual machine with 
other node.  

 
Our proposed Method consists of three modules 
which are as follows- 

 Module-I Find Overloaded node.  
 Module-II Select Virtual machine of 

overloaded node  
 Module-III Placed the virtual machine with 

other node.  
 

 
 Figure 5.1:-System Architecture of ACO. 

 
5.1.1 Module-I Find Overloaded node. 
In this module-I, ant finds the overloaded node for 
doing this ant moves the forward direction. This 
module is based on idea of setting utilization 
threshold for hosts and keeping the total utilization of 
CPU by all the VM between these thresholds. 
Initially ants assign threshold value to all the nodes 
present in network. And then it calculates the CPU 
utilization for each node. If the CPU utilization 
exceeds the maximum threshold then CPU utilization 
is reduced by placing VM from host. Forward ants 
also maintain the pheromone table .Pheromone table 
maintains the threshold value of each node and CPU 
utilization of each node. If the CPU utilization is 
greater than the threshold then node is overloaded. 
Module I return the overloaded Node id to the 
Module II.  
 
5.1.2 Module-II Select Virtual machine of overloaded 
node. 
In this module-II, selection of VM is based on 
minimum migration time. The migration time is 
calculating the amount of RAM utilized by the VM 
divided by the network bandwidth available to the 
host. In this module, Ant select the particular VM i.e. 

Ant move in backward direction. When it is decided 
that a host is overloaded, then a particular VM is 
selected by an Ant to place from the overloaded host. 
In this module after selection of VM, the host is 
checked again for being overloaded. If an ant founds 
overloaded node on the same node then the 
phenomenon is repeated to select the another VM to 
placed from the host. This phenomenon is repeated 
until the host is considered as not overloaded.  
 
5.1.3 Module-III Placed virtual machine with other 
node 
In the module-III, an Ant find the under loaded host. 
First we found all the overloaded hosts using the 
method of first module and then VM will be selected 
to place from the host to another under loaded host 
using the method of second module, and then Ant 
finds the host with minimum utilization compared to 
other hand tries to place the VM are set to 
determining target node not overloaded. If this can be 
done, all the VM are placed to the target node and 
then the source host is switched to the sleep mode 
once all the VM placed will be done. After all the 
procedure is done then ants maintains pheromone 
table and entered the entry of current utilization of 
CPU .This process is iterative. It is repeated until all 
hosts that have not been considered as overloaded. 

 
VI. EXPERIMENTAL RESULT AND 
ANALYSIS 
 
6.1. Experimental Set Up 
In cloud computing environment, there is number of 
resources are used. And the resource utilization is 
done very efficiently in the network. 
 
6.2. Simulation Result and Analysis  
6.2.1 Performance metrics  
Various performance metrics were taken into 
Consideration in order to measure the efficiency of 
our algorithm such s host detection and balancing the 
host.  Energy consumption, SLA violation. These 
performance metrics are further explained below. 
 
1. Host overload detection and Balancing the Host- In 
our experimental set up, here we find out overloaded 
node and then these nodes (hosts) are balanced by 
placing VM to that node. 
 
2. SLA Violation-SLA(Service Level agreement) 
violation metrics is very important for cloud 
computingenvironment. QOS(Quality of service) 
requirement are commonly formalized in the foam of 
SLAs.SLA representing a contract signed between 
customer and service provider including non 
functional requirement of the service specified as 
Quality of Service (QOS).In our experiment we 
define that encompasses both performance degrade 
due to host overloading and due to VM placement. it 
is denoted that when request of the host are increased 
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SLA violation are also increased .it means that some 
request are violate due to host overloading . Figure 
6.3 shows this experiment. 
3. Energy consumption –while comparing efficiency 
of algorithm various matrices are considered. One of 
matrices from them is the total energy consumption 
by the physical resources of the data center in a 
network. Energy consumption is depends on memory 
used, CPU disk storage, power supplies etc.   
 
CONCLUSION & FUTURE WORK 
 
In this paper, modified version of ant colony is used 
and implemented. The framework ant colony is a 
modified approach that has been applied in cloud 
computing. The main focus behind implementing this 
algorithm is to balance load over a cloud network..the 
time requirement to all this procedure of load 
balancing very less. Here we are considering 
movement of ants in both the directions as forward 
direction and backward direction. Also pheromone 
table is maintained by algorithm which stores 
information about nodes, CPU utilization, and 
corresponding load of each node. The main aim 
behind the study of this algorithm is to balance to 
load efficiently over a cloud network. Our need about 
this algorithm is better performance.. It improves the 
performance by achieving the good result in terms of 
throughout, response time, less energy consumption. 
Therefore, this algorithm will play very important 
role in future. We have considered an ACO algorithm 
that can be applied to clouds for improving the 
efficiency, resource utilization and energy 
consumption, but there is still more that can be 
applied to balance the load in clouds also the 
performance can also be increased by varying 
different parameters which would be our next work in 

future research. 
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