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Abstract— Now a day’s, everything is going online. And
most of the work is done on internet. So, web applications
plays vital role on internet to provide 24*7 services to
customers. When application becomes popular, traffic to that
is also in a  state of growing. For availability, scalability,
performances boosting more and more servers are required.
Load balancing is a key issue in these types of large scale
situation. Load balancing is to achieve optimal resource
utilization, maximize throughput, minimize response time,
and avoid overload. In many scenarios, however, it’s not
simply a matter of distributing traffic equally across many
servers once deploys; other factors can come into play.

Here we studied different load balancing strategies,
algorithms, methods and investigate the comparative
behavior of load balancing with different parameters. The
growing autonomy of servers’ significantly deteriorates the
performance of traditional load-balancing so; idea is to
implement application load balancer by using Dynamic load
balancing method.

Key Words— Application Specific Integrated Circuit
(ASIC), Discrete Uniform Distribution  (DUD), Hardware
load Balancer (HLD), Quality of service (QoS).

I. INTRODUCTION

In today’s world, more or less, every activity somehow
belongs to internet traction. The increase of E-Commerce
has leads many businesses to carry out the most of their
day-to-day business online transaction on data. As a result
of the popularity of the web, providers of web sites and
storage space providers want to ensure the availability of
access to information for their users and the guarantee that
requests are processed as quickly as possible.

If a server gets more requests than it can handle, this can
be combatted by using multiple hosts to provide the same
service. A web farm of multiple physical hosts grouped
together will share the total load of the client requests, thus
reduce the response time and increase the QoS, ultimately
resulting in satisfied customers.

Another important issue amongst service providers is
their degree of uptime of the servers. This is also refereed
as server availability, which in marketing documents are
given as a certain number nines. An availability of 99.99
per cent is referred to as an availability of four nines. This
means that the server should only be down .1 per cent of
the time, which over duration of one year contributes to
about 52 minutes of unavailability. Another benefit of
having a web farm is redundancy, which helps to achieve
both high availability as well as high performance. It is
possible to perform upgrades on a host without shutting
down the total service.

In networking parlance, load balancing is the act of
distributing workload evenly across multiple computers or
a computer cluster, network links, central processing units,
disk drives, or other resources. Using multiple components

with load balancing, instead of a single component, may
increase reliability through redundancy. The load
balancing service is usually provided by dedicated
software or hardware, such as a multilayer switch or a
Domain Name System server.

Load balancing is the process by which inbound internet
protocol (IP) traffic can be distributed across multiple
servers. Load balancing enhances the performance of the
servers, leads to their optimal utilization and ensures that
no single server is overwhelmed.

II. OVERVIEW OF LOAD BALANCER

One author described Load balancing as “In a
distributed network of computing hosts, the performance
of the system can depend crucially on dividing up work
effectively across the participating nodes”.

A. Load Balancer Concepts:
Load balancer is usually a software program that is

listening on the port where external clients connect to
access services. The load balancer forwards requests to
one of the "backend" servers, which usually replies to the
load balancer which may have security benefits by hiding
the structure of the internal network and preventing attacks
on the kernel's network stack or unrelated services running
on other ports.

Load balancing allows the service to continue even in
the face of server down time due to server failure or server
maintenance. If you are load balancing across several
servers and one of the servers fails, your service will still
be available to your users, as the traffic will be diverted to
the other servers in your server farm. One good example is
Global Server Load Balancing (GSLB).

B. Network Load Balancing:
Network load balancing is the distribution of traffic

based on network variables, such as IP address and
destination ports. It is layer 4 (TCP) and below and is not
designed to take into consideration anything at the
application layer such as content type, cookie data, custom
headers, user location, or the application behavior. It is
context-less, caring only about the network-layer
information contained within the packets it is directing this
way and that.

C. Application Load Balancing:
Application load balancing is the distribution of requests

based on multiple variables, from the network layer to the
application layer. It is context-aware and can direct
requests based on any single variable as easily as it can a
combination of variables. Applications are load balanced
based on their peculiar behavior and not solely on server
(operating system or virtualization layer) information.
Application of load balancing is used by different
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companies that conduct huge business transactions using
internet. It is normally done to ensure that all their clients
are able to conduct business activities with ease and
accuracy.

The difference between the two is important because
network load balancing cannot assure availability of
the application. This is because it bases its decisions solely
on network and TCP-layer variables and has no awareness
of the application at all. Generally a network load balancer
will determine “availability” based on the ability of a
server to respond to ICMP ping, or to correctly complete
the three-way TCP handshake.

III. BEFORE GOING FOR METHODS OF LOAD

BALANCING

There are three major parameters which usually define
the strategy; a specific load balancing algorithm which
answer three important questions [6]:

1) who makes the load balancing decision,
2) what information is used to make the load

balancing decision, and
3) Where, the load balancing decision is made.

A. Sender-Initiated vs. Receiver-Initiated
Strategies:

The question of who makes the load balancing decision
is answered based on whether a   sender-initiated or
receiver -initiated policy is employed.

In sender-initiated policies, congested nodes attempt to
move work to lightly-loaded nodes.

NLS= No Load
Sharing

SI= sender
RI=Receiver

Fig 1: Performance Sender VS Receiver

The sender-initiated policy performing better than the
receiver-initiated policy at low to moderate system loads;
because the probability of finding a lightly-loaded node is
higher than that of finding a heavily-loaded node.

In receiver-initiated policies, lightly-loaded nodes look
for heavily-loaded nodes from which work may be
received. At high system loads, the receiver-initiated
policy performs better since it  is much easier to find a
heavily-loaded node [9].

B. Global vs. Local Strategies:
Global or local policies answer the question of what

information will be used to make a load balancing

decision. The choice of a global or local policy depends on
the behavior an application will exhibit.

In local policies workstations are partitioned into
different groups. In a heterogeneous network station, the
partitioning is usually done such that each group has
nearly equal aggregate computational power. The benefit
in a local scheme is that performance profile information
is only exchanged within the group.

For global schemes, balanced load convergence is faster
compared to a local scheme since all workstations are
considered at the same time. However, this requires
additional communication and synchronization between
the various workstations.  But the reduced synchronization
between workstations is also a downfall of the local
schemes if the various groups exhibit major differences in
performance [9].

C. Centralized vs. Distributed Strategies:
A load balancer is categorized as either centralized or

distributed, both of which define where load balancing
decisions are made. There are tradeoffs associated with
choosing one location scheme over the other.

In a centralized scheme, the load balancer is located on
one master workstation node and all decisions are made
there. So, the reliance on one central point of balancing
control could  limit future scalability. Additionally, the
central  scheme also requires an “all-to-one” exchange of
profile information from workstations to the balancer as
well as a “one-to-all” exchange of distribution instructions
from the balancer to the workstations.

In a distributed scheme, the load balancer is replicated
on all workstations. The distributed scheme helps solve the
Scalability problems, but at the expense of an “all-to-all”
broadcast of profile information between workstations.
However, the distributed scheme avoids the “one-to-all”
distribution exchange  since the distribution decisions are
made on each workstation [9].

IV. DIFFERENT KINDS OF LOAD BALANCING

METHODS

The deciding factors for choosing one over the other
depends on the requirement, available features, complexity
of implementation, and cost.

There are basic types of load balancing methods:
1) Hardware Load Balancing:

Hardware load balancers can route TCP/IP packets to
various servers in a cluster. This type of load balancers is
often found to provide a robust topology with high
availability, but comes for a much higher cost.

DNS Load Balancing: The in-built round-robin feature
of BIND of  a DNS server can be used to load balance
multiple web servers. It is one of the early adopted load
balancing to cycle through the IP addresses corresponding
to a group of servers in a cluster.

2) Software Load Balancing:
Most commonly used load balancers are software

based, and often comes as an integrated component
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of expensive web server and application server
software packages.

A. Method: Hardware Load Balancer
A hardware load-balancing device (HLD), also known

as a layer 4-7 router, is a physical unit that directs
computers to individual servers in  a network. Switch-
based load balancers, also known as hardware-based load
balancers, are devices that rely on Application Specific
Integrated Circuit (ASIC) chips to perform the packet-
rewriting functions. ASIC chips are much more
specialized processors. An ASIC chip is a processor that
removes several layers of abstraction from a task. Because
of this specialization, ASIC chips often perform software
tasks much faster and more efficiently than a general
processor.

Working:
The basic principle is that network traffic  is sent to a

shared IP in many cases called a virtual IP (VIP), or
listening IP. This VIP is an address that it attached to the
load balancer. Once the load balancer receives a request
on this VIP it will need to make a decision on where to
send  it. This decision is normally controlled by a “load
balancing method/ strategy”, a “Server health check” or, in
the case of a next generation device in addition a rule set.

Fig 2: DNS Hardware load balancer

In the case of a proxy based load balancer, the request
from the web server can be returned to the load balancer
and manipulated before being sent back to the user.

An HLD minimizes the probability that any particular
server will be overwhelmed and optimizes the bandwidth
available to each computer or terminal. In addition, the use
of an HLD can minimize network downtime, facilitate
traffic prioritization, provide end-to-end application
monitoring, provide user authentication, and help protect
against malicious activity such as denial-of-service (DoS)
attacks.

Drawbacks:
1) If a new task is needed, then a new ASIC design may

have to be built.

2) Switch-based load balancers are typically more
difficult to develop code for.

3) The often run on proprietary architectures, or at least
architectures with minimal development resources.
Therefore, code comes out slower but is more stable.

B. Method: DNS Load Balancing:
A load balancing  technique in which balance power is

placed in the DNS server instead of a strictly dedicated
machine as other load techniques do. Round robin DNS is
a technique of load distribution, load balancing, or fault-
tolerance provisioning multiple, redundant Internet
Protocol service hosts, It  a method of load balancing,
which does not necessarily require a dedicated software or
hardware node, is called round robin DNS.

In this technique, multiple IP addresses are associated
with a single domain name; clients are expected to choose
which server to connect to; and this technique exposes to
clients the existence of multiple backend servers.

Working:
Implementation of Round-robin DNS works by

responding to DNS requests not only with a single IP
address, but a list of IP addresses of several servers that
host identical services. The order in which IP addresses
from the list are returned is the basis for the term round
robin. With each DNS response, the IP address sequence
in the list is permuted. Usually, basic IP clients attempt
connections with the first address returned from a DNS
query so that on different connection attempts clients
would receive service from different providers, thus
distributing the overall load among servers.

When the request comes to the DNS server to resolve
the domain name, it gives out one of the several canonical
names in a rotated order. This redirects the request to one
of the several  servers in a server group. Once the BIND
feature of DNS resolves the domain to one of the servers,
subsequent requests from the same client are sent to the
same server. Round robin DNS is often used for balancing
the load of geographically distributed Web servers.

Drawbacks:
1) Those arising from record caching in   the DNS

hierarchy itself, as well as client-side address caching
and reuse, the combination of which can be difficult
to manage.

2) If a service at one of the addresses in the list fails, the
DNS will continue to hand out that address and clients
will still attempt to reach the inoperable service.

3) Also, it may not be the best choice for load balancing
on its own since it merely alternates the order of the
address records each time  a name server is queried.
There is no consideration for matching the user IP
address and   its geographical location, transaction
time, server load, network congestion, etc.

4)    Without equivalent capacity servers, it just does load
distribution and not load balancer.

V. LOAD BALANCING SCHEMA FOR LOAD

BALANCER
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A. Push based load balancing schema:
Cardielli et al proposed a classification of load

balancing schemes into four categories:

1) Client-Based Scheme:
Client-based scheme requests are load balanced by

the client itself. This one dynamically selects to which
web server to  send the request. This requires the
clients to be aware of several available web servers
for a given service, and therefore shows a limited
applicability.

2) DNS-Based Scheme:
DNS-based scheme the DNS server  is responsible

for load balancing requests through address mapping.
When a DNS lookup is performed by the client, it
decides to which physical servers the URL points to,
by alternatively selecting IP addresses to be returned.

3) Server-Based Scheme:
Web servers redirect requests to other servers when

resources become overloaded. The redirection
mechanism increases the latency perceived by the
client.

4) Dispatcher-Based Scheme:
A dispatcher functions as a proxy. It hides the

individual web servers and dynamically selects which
of them will handle the request. The dispatcher-based
load balancing can be implemented at level 2 or at
level 3. This scheme is more appropriate for LAN
environments.

With the push-based strategy, whether a host should
receive a request or not; this decision is taken by the
load balancer. Some solutions permit the dispatcher to
exploit state information transmitted  (voluntarily and
hopefully on time) by the web servers, but the push-
based load balancer   takes the final decision. For
instance, the least-connections algorithm keeps track
of the number of active connections each server
currently has. The dispatcher then forwards requests
(i.e. new connections) to the  server with the fewest
active connections [2].

B. Pull Based Load Balancing Schema:
The pull-based load balancer is to be a dispatcher with a

central queue. All of the requests from clients are kept by
the dispatcher so that the web servers can pull requests
from this queue at their own convenience i.e. whenever the
server makes a voluntary decision to process a request.
This includes whenever the server has free resources, but
is not limited to that particular condition. A server may
refuse to process requests for other reasons: when failures
have been detected, when new components have to be
installed and configured, when attacks have been detected
and protection procedures have to be executed, or when
the server simply does not want to (unable or unwilling to
comply). In any event, the other servers adapt
automatically to the best of their own ability and policy
[2].

Fig 3: Pull-Based Load-Balancing Strategy: the
Authoritative Decision is transferred from the Load

Balancer to the Autonomous Servers.

Different steps in details of this process from the load
balancer’s point of view:

1) Client Requests:
The dispatcher receives multiple HTTP requests from

clients via its public address. When a client sends such a
request to the load balancer (step 1), the request is first
stored into the central queue of the load balancer (step 2).
The requests are usually processed according to a FCFS
(First Come First Serve) queue scheduling discipline. The
key difference with the push- based scheme is that the
requests have to stay at the load balancer stage until
autonomic web servers start to pull requests. The waiting
time of client requests in the balancer queue can therefore
be significantly higher than with the regular scheme.

2) Web Server Pulls:
Each of the servers can pull requests from the dispatcher

at any time.  For instance in our scenario, Server  2 pulls
requests (step 3) at its own convenience. If client requests
have been issued and are waiting in the balancer central
queue, the web server is dynamically served by the
dispatcher.

Fig 4: Pull Based Load balancer with NAT
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If this queue is empty or if several servers pull requests
in a concurrent manner, server pulls are managed
according to a predefined scheduling discipline (step 4).
We can observe that the load balancing process has been
reversed and that server pulls have to be managed by the
dispatcher [3].

3) Dispatching of Requests to Web Servers:
The dispatcher uses the NAT mechanism to transfer a

client request to a given web server. In our scenario, the
load balancer public IP address is translated to the IP
address of Server2 (step 5). The client request is then
forwarded to the web server (step 6). When the server has
processed the request, the server sends the reply back to
the dispatcher (step 7). The dispatcher translates the target
IP address to the one of the client using Reverse NAT
(step 8) and sends the reply to the client (step 9).

The NAT mechanism requires that the load balancer
keeps state of each ongoing connection. This may
contribute to a bottleneck effect at the load balancer when
the traffic rate is high.

Three different strategies can usually be considered to
send the reply to the client:
1) the bridge-path strategy when the dispatcher is

implemented at level 2 and interacts as bridge
2) the route-path  strategy when the dispatcher is

implemented at  level 3 and interacts as an
intermediate router, and

3) the direct-server-routing   strategy when the reply is
directly sent back by the server to the client.

Approach Scheduling Pros Cons

Client Based Client side No server
overhead

Limited
applicability

Distributed LAN and WAN
solution

Medium-coarse-
grained

balancing
DNS-based Web System

Side
No bottleneck Partial control

Centralised LAN and WAN
solution

Coarse-grained
balancing

Dispatcher-
based

Web system side Fine-grained
balancing

Dispatcher
bottleneck

Centralized Full control LAN solution
packet rewriting

overhead
Server-based Web system side Distributed

control
Latency time

increase (HTTP)
Distributed Fine-grained

balancing LAN
and WAN
solution

Packet-rewriting
overhead

Table 1: Pros and cons of load-balancing approaches

VI. LOAD BALANCING ALGORITHMS

Load balancing uses a number of algorithms to
determine how to distribute the load among the servers.
Load balancing is defined as the allocation of the work of
a single application to processors at run-time so that the
execution time of the application is minimized.

Load balancing algorithm directly influences the effect
of balancing the server workloads. Its main task is to
decide how to choose the next server and transfer  a new
connection request to it.

There are four basic steps that that algorithms should
follow:
1) Monitoring workstation performance (load

monitoring)
2) Exchanging this information between servers

(synchronization)
3) Calculating new distributions and making the work

movement decision. (Rebalancing criteria)
4) Actual data movement (load migration)

The two major categories for load-balancing algorithms
are

A. Static Load Balancing
B. Dynamic Load Balancing

A. Static Load Balancing:
Static load balancing algorithms allocate the tasks of a

parallel program to workstations based on either the load
at the time nodes are allocated to some task, or based on
an average load of our workstation cluster. The advantage
in this sort of algorithm is the simplicity in terms of both
implementation as well as overhead, since there is no need
to constantly monitor the workstations for performance
statistics.

The static algorithm is easily carried into execution and
takes less time, which doesn't refer to the states of the
servers. However,  static algorithms only work well when
there is not much variation in the load on the workstations.
Clearly, static load balancing algorithms aren’t well suited
to a NOW environment, where loads may vary
significantly at various times in  the day, based on the
issues discussed earlier.

Different Algorithms to Implement Static load balancer:

1) Random Scheduling:
The Random algorithm is self-explanatory. Traffic is

directed arbitrarily to any server in your farm. Like the
term “jumbo shrimp,” Weighted Random initially sounds
like an oxymoron. But the implementation simply biases
the random distribution of load in favor of faster
machines.

In  a random Scheduling, the requests are assigned to
any server picked randomly among the group of servers.
In such a case, one of the servers may be assigned many
more requests to process, while the other servers are
sitting idle. However, on average, each server gets its
share of the load due to the random selection. It is simple
to implement, but it can lead to overloading of one server
while under-utilization of others.

Pros: Random Scheduling load balancing algorithm is
simple to implement.
Cons: It can lead to overloading of one server while
under-utilization of others.

2) Round-Robin Scheduling:
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Robin Scheduling Algorithm is that the IP sprayer
assigns the requests to a list of the servers on a rotating
basis. The first request is allocated to a server picked
randomly from the group, so that if more than one IP
sprayer is involved, not all the first requests go to the same
server. For the subsequent requests, the IP sprayer follows
the circular order to redirect the request. Once a server is
assigned a request, the server is moved to the end of the
list. This keeps the servers equally assigned.

If you have a farm of servers that have the same CPU
speeds, memory, LAN interface  speed, operating system,
application mix and content – in simple terms, if the
services they offer are nearly identical and the rate at
which they can process transactions is equal – then choose
this algorithm to distribute traffic evenly (with equal
priority) across all the servers in the farm.

Pros: Round-Robin Scheduling load balancing algorithm
is better than random allocation because the requests are
equally divided among the available servers in an orderly
fashion.
Cons: Round robin algorithm is not enough for load
balancing based on processing overhead required and if
the server specifications are not identical to each other in
the server group.

3) Weighted Round-Robin Scheduling:
Weighted Round-Robin Scheduling Algorithm is an

advanced version of the round-robin that eliminates the
deficiencies of the plain round robin algorithm. In case of
a weighted round-robin, one can assign a weight to each
server in the group so that if one server is capable of
handling twice as much load as the other, the powerful
server gets a weight of 2. In such cases, the IP sprayer will
assign two requests to the powerful server for each request
assigned to the weaker one. The Weighted Round-Robin
Scheduling Algorithm takes into account the capacity of
the servers in the group but it does not consider the
advanced load balancing requirements such as processing
times for each individual request and its time complexity
is higher than the Round-Robin Scheduling Algorithm [5].

The pseudo code of weighted round-robin scheduling is
as follows:

Supposing that there is a server set S = {S0, S1, …, Sn-
1};

W(Si) indicates the weight of Si;
i indicates the server selected last time, and i is

initialized with -1;
cw is the current weight in scheduling, and cw is

initialized with zero;
max(S) is the maximum weight of all the servers in S;
gcd(S) is  the greatest common divisor of all server

weights in S;
while (true)
{

i = (i + 1) mod n;
if (i == 0)

{
cw = cw - gcd(S);
if (cw <= 0)

{
cw = max(S);
if (cw == 0)
return NULL;

}
}
if (W(Si) >= cw)

return Si;
}

Pros: Takes care of the capacity of the servers in the
group. Cons: Does not consider the advanced load
balancing requirements such as processing times for each
individual request.

B. Dynamic Load Balancing:
Dynamic load balancing algorithms make changes to the

distribution of work among workstations at run-time; they
use current or recent load information when making
distribution decisions. As a result, dynamic load balancing
algorithms can provide a significant improvement in
performance over static algorithms. However, this comes
at the additional cost of collecting and maintaining load
information, so it is important to keep these overheads
within reasonable limits [6][8].

The dynamic algorithm is   self-adaptive algorithm,
which is better than static algorithm. Self-adaptive load
balancing system mainly includes two processes:
monitoring the load states of  servers and assigning the
request to   the servers. The state supervision, which
depends on the load information of each server in the
cluster monitored and collected periodically by the front-
end balancer, raises the effect of load balance by
monitoring load variety, however, this will burden the
workload of balancer which is the bottleneck of the cluster
system.

1) Central Queue Algorithm:
Central Queue Algorithm [12] works on the principle of

dynamic distribution. It stores new activities and
unfulfilled requests as a cyclic FIFO queue on the main
host. Each new activity arriving at the queue manager is
inserted into the queue. Then, whenever  a request for an
activity is received by the queue manager, it removes the
first activity from the queue and sends it to the requester.
If there are no ready activities in the queue, the request is
buffered, until a new activity is available. If a new activity
arrives at the queue manager while there are unanswered
requests in the queue, the first such request is removed
from the queue and the new activity is assigned to it.

When a processor load falls under the threshold, the
local load manager sends a request for a new activity to
the central load manager. The central load manager
answers the request immediately if a ready activity is
found in the process-request queue, or queues the request
until a new activity arrives.

2) Local Queue Algorithm:
Main feature of this algorithm [12] is dynamic process

migration support. The basic idea of the local queue
algorithm is static allocation of all new processes with
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process migration initiated by a host when its load falls
under  threshold limit,  is a user-defined parameter of the
algorithm. The parameter defines the minimal number of
ready processes  the load manager attempts to provide on
each processor. Initially, new processes created on the
main host are allocated on all under loaded hosts. The
number of parallel activities created by the first parallel
construct on the main host is usually sufficient for
allocation on all remote hosts.

From then on, all the processes created on the main host
and all other hosts are allocated locally. When the host
gets under loaded, the local load manager attempts to get
several processes from remote hosts. It randomly sends
requests with the number of local ready processes to
remote load managers. When a load manager receives
such a request, it compares the local number of ready
processes with the received number. If the former is
greater than the latter, then some of the running processes
are transferred to the requester and an affirmative
confirmation with the number of processes transferred is
returned.
The performance of various load balancing algorithms is
measured by the following parameters [7]:
1) Overload Rejection:

If Load Balancing is not possible additional overload
rejection measures are needed. When the overload
situation ends then first the overload rejection measures
are stopped.
After a short guard period Load Balancing is also closed
down.
2) Fault Tolerant:

This parameter gives  that algorithm is able to tolerate
tortuous faults or not. It enables an algorithm to continue
operating properly in the event of some failure. If the
performance of algorithm decreases, the decrease is
proportional to the seriousness of the failure, even a small
failure can cause total failure in load balancing.
3) Forecasting Accuracy:

Forecasting is the degree of conformity of calculated
results to its actual value that will be generated after
execution. The static algorithms provide more accuracy
than of dynamic algorithms as in former most assumptions
are made during compile time and in later this is done
during execution.
4) Stability:

Stability can be characterized in terms of the delays in
the transfer of  information between processors and the
gains in the load balancing algorithm by obtaining faster
performance by a specified amount of time.
5) Centralized or Decentralized:

Centralized schemes store global information at a
designated node. All sender or receiver nodes access the
designated node to calculate the amount of load-transfers
and also to check that tasks are to be sent to or received
from. In a distributed load balancing, every node executes
balancing   separately. The idle nodes can obtain load
during runtime from a shared global queue of processes.
6) Cooperative:

This parameter gives that whether processors share
information between them in making the process
allocation decision other are not during execution. What
this parameter defines is the extent of independence that
each processor has in concluding that how should it can
use its own resources. In the cooperative situation all
processors have the accountability to carry out its own
portion of the scheduling task, but all processors work
together to achieve a goal of better efficiency. In the non-
cooperative individual processors act as independent
entities and arrive at decisions about the use of their
resources without any effect of their decision on the rest of
the system.
7) Process Migration:

Process migration parameter provides when does a
system decide to export a process? It decides whether to
create it locally or create it on a remote processing
element. The algorithm is capable to decide that it should
make changes of load distribution during execution of
process or not.
8) Resource Utilization:

Resource utilization include automatic load balancing A
distributed system may have unexpected number of
processes that demand more processing power. If the
algorithm is capable to utilize resources, they can be
moved to under loaded processors more efficiently.

Table 2: Parametric Comparison Of Load Balancing
Algorithms

Dynamic load balancing may consider following issues:
1) Load estimation policy, which determines how to

estimate the workload of  a particular node of the
system.

2) Process transfer policy, which determines whether to
execute a process locally or remotely.

3) State information exchange policy, which determines
how to exchange the system load information among
the nodes.

4) Priority assignment policy, which determines the
priority of execution of local and remote processes at
a particular node.

5) Migration  limiting policy, which determines the total
number of times a process, can migrate from one node
to another.
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LOAD BALANCING ALGORITHM BASED ON
DUD:

According to the strategy of Novel algorithm DUD
(Discrete Uniform Distribution), algorithm should achieve
the following targets: [1]

1) Reduces the time complexity of load balancing
algorithm as far as possible

2) Reduce the workload of the front-end balancer and
get a better load balancing effect.

A uniform distribution is a distribution that has constant
probability. If a random variable has any of n possible
values that are equally probable, then it has a discrete
uniform distribution. The probability of any outcome Ai is
1/n. A ask queue is considered which distributes as a
discrete uniform distribution.

1) Assign Algorithm
Here  it conceives a circular queue by using Weighted

Round-Robin Scheduling Algorithm. It consists of ask
signals from every server, which holds a service request
from outer clients. In this ask queue, the total ask signals
of any server equal its own weighted value, and the order
of ask signals is equal or similar to the output result from
Weighted Round-Robin Scheduling Algorithm in a
periodic time. So here the front-end balancer only needs to
assign requests according to the order in the circular
queue. The circular queue Q is:

{Ai, Ai,…, Aj, Ai, Aj, …,A0, …, An-1,…, Ak},
W(i)>W(j)>…> W(0)>…> W(k),
∑A0=W(0), ∑Ai =W(i), ∑Aj =W(j) and so on.

Here,
S = {S0, S1,…, Sn-1} – group of servers.
W(i) is the weighted value of the server Si
Ai is an ask signal from the server Si

2) Forming Ask Queue
All the servers send ask signal flow at different time

interval to the front-end balancer and the value of time
equals current weighted value of its own server.

Here, signaling interval cycle, Ti, determines the
frequency size of server’s sending task requests to the load
balancer and the frequency value of a sever reflects its
processing ability, therefore, Ti should be worked out with
weights inversely proportional. In addition, minimize
communication among the servers and   the balancer,
optimize the length of the circular queue, the queue length
can be set as the sum of all  the weighted values of the
servers.

Fig 4: Flowchart of process Ask(i)

The process Ask(i) is the core of the DUD algorithm.
Compared with Round-Robin Scheduling Algorithm and
Weighted Round-Robin Scheduling Algorithm, the
algorithm presented in this paper has a lower time
complexity as Round- Robin Scheduling Algorithm and
can take care of the differences of the servers  in cluster
system because these ask signal flows sent at different
time interval to the front-end balancer have loaded the
processing power of servers. Therefore, the algorithm can
be used in cluster which has different processing ability
servers.

3) Calculating weighted value:
Weighted value reflects a processing capacity on which

servers handle the present task based. Different function
parameters of server such as CPU occupancy rate LCPU,
Memory usage Lmem, System I/O usage   L I/O and
network bandwidth occupancy rate Lband are considered..
In our algorithm, the weighted value (LOAD  (Ni)) is set
according to the parameters which are based on the
performance of servers.

LOAD (Ni) = K1*LCPU(Ni) + K2*Lmem(Ni)
+K3*Lband(Ni) +K4* LI/O (Ni)

The coefficient Ki is a set of coefficients whose values
indicate importance of every parameter with the
expression ∑Ki =1, for example, K1=0.3, K2=0.3,
K3=0.2, K4=0.2, and they may be adjusted or reset
according to the actually test.
Experimental results:

Contrast of average response time, load states; DUD
algorithm is more efficient than Round-Robin and
Weighted Round-Robin Scheduling Algorithms.

VI. CONCLUSION

The efficient load balancing can clearly provide major
performance benefit. By having advanced load balancing
models and algorithms that can dynamically adapt to
situations on servers to which they actually forward traffic,
most of the overloading problems caused by bad load
balancing decisions can be avoided. From the experiments
and considering rapid growth in web-farm, Dynamic
algorithms are efficient than static algorithms.

Also Pull Based load schema is more prominent. From
well-known result from queueing theory, Pull-based load
balancer produces better performance than the (M/M/1)^k
queuing model. Indeed, the pull-based strategy reduces the
workload on each server by maintaining the requests on
the load balancer.

A future work, we plan to design additional schemes in
Dynamic load balancer for more efficient load balancing
by taking averages of all monitored performance counters
periodically every 10 sec. By taking average of five
samples of that collected monitored performance counters,
load will be given to server which is having least average
value.
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