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Abstract
This paper deals with the performance measurement of single queue multiple server model. This gives the performance measure for
internet server for highly dynamic traffic conditions. Our previous work is related to performance measurement of single queue single
server model. This is achieved by analyzing the performance measures and capacity planning of internet server using different

queuing models by comparing the parameters like queuing length, response time, waiting time for different links.
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1. INTRODUCTION
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Figure 1.1: Layout of Internet Server-Data Arrival/ Data departure

[1].

In Figure 1.1, the client requests for accessing the web page
through different links those are linkl and link 2. These links
may be either satellite link or optical link in real time. The
next block is exchange servers, in the above diagram there are
m exchange servers in link 1 and n exchange servers in links
[1]. These exchange servers are connected to internet server.
In this system, the client requests for the web page by typing
the domain name of particular web page. Then the exchanges
servers those are used to mapping that particular domain
name with particular IP address. After that the web server will
process the IP address and generates the client requested web
page. Like this the exchange servers and internet servers are
used process the client requests [2].

The objective of the paper is getting the performance measures
and capacity estimation of the above system by using different
queueing models i.e., M/M/1, M/G/1, M/D/1 and M/Ek/1.The

above system is modeled in queueing network by using the
above queuing models.

Analyzing a Queue System:

A full queuing situation involves arrivals and service[3],
so we need some more Greek letters:

A: “lambda” is the average customer arrival rate per unit
time

i “mu” is the average customer service rate (when
customers are waiting) =1/(average service time)

p :“rho” is the server utilization factor

It uses the Poisson and exponential distributions to model both
arrival times and service times. As mentioned, the Poisson and
exponential distributions are mathematically related. If the
number of service completions per unit of time, when there is
a backlog of customers waiting, has the Poisson distribution,
then service time has the exponential distribution. It's
conventional to think of service in terms of the length of
service time.

The standard simple queuing model assumes that [4]:

1. Arrivals have the Poisson distribution

2. Service times have the exponential distribution

3. Arrivals and service times are all independent.
(Independence means, for example, that: arrivals don't come in
groups, and the server does not work faster when the line is
longer.)

The performance measures those can be done by using
queuing models are utilization, queue length, waiting time and
response time [8].
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Utilization factor :- The utilization gives the fraction of time
that the server is busy. It is defined as ratio of arrival rate to
service rate.

Queue length :- It defines the maximum capacity of the queue
or number of customers in the queue.

Waiting time :- It is defined as the ratio of average queue
length to arrival rate or it defines the amount of time the
customer has to be waited in the queue.

Response time :- It defines the sum of waiting time and
service time for a particular customer [8].

2. LITERATURE REVIEW

In [1], this paper deals with an improved scheme for
autonomous performance of gateway servers under highly
dynamic traffic loads. The most wide spread contemplation is
performance, because gateway servers offer cost-effective and
high performance modeling and predictions. This paper
describes possible queuing models that can be applied in
capacity planning analysis. This is achieved by utilizing the
internal queue length measurements. Extensive simulation
study shows that the new scheme can provide smooth
performance control and better tracking ability in web server
systems.

In [2], this paper presents a workload characterization study
for Internet Web Servers. Six different data sets are used in the
study: three from academic environments, two from scientific
research organizations, and one from a commercial internet
provider. These data sets represent three different orders of
magnitude in server activity, and two different order of
magnitude in time duration, ranging from one week of activity
to one year of activity.

In [3], this paper provides information about High
performance web site design techniques. Performance and
high availability are critical at web sites that receive large
numbers of requests. This paper presents several techniques
including redundant hardware, load balancing. Web server
acceleration, and efficient management of dynamic data that
can be used at popular sites to improve performance and
availability. It describes how several techniques are deployed
at the official web site.

3. SINGLE QUEUE SINGLE SERVER MODELS
3.1 Queuing network model for Internet Server

using/M/1 model:

The M/M/1-Queue has interarrival times [6], which are
exponentially distributed with parameter and also service
times with exponential distribution with parameter . The
system has only a single server and uses the FIFO service
discipline. The waiting line is of infinite size.
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Fig 3.1 Block diagram for queuing network model for Internet
server using M/M/1.

Different Queueing models [6]:

1. M/M/1

2. M/D/1

3. M/G/1

4. M/EK/1

Previous work is related to the comparison of server
performance with different queueing models. This paper deals
with the performance of single queue multiple server model.

4. SINGLE QUEUE MULTIPLE SERVER MODEL
4.1 M/M/m queueing model:

In this M/M/m queueing model, the 1st M indicates the
interarrival time distribution arrivals follows Poisson
distribution with parameter A, and 2nd M indicates service
time distribution [15]. Here, it is exponential distribution with
parameter pand 3rd m indicates number of servers available
those are in parallel. The system has multiple server and uses
the FIFO service discipline. The waiting line is of infinite size.

In the case M/M/1 queueing model, there is only one single
server. It means that the system can process a single request at
a time. But in this M/M/m queueing model, there are m
number of servers that are connected in parallel [15]. That
means, this model can process m requests at a time. So
compared with the M/M/1 queueing model, this model gives
better performance measures.

In figure 3.1, the M/M/m queueing model comprises m
internet servers. In this system, the client requests for
accessing the web page is by using domain name of that
particular web page. then the request arrives at one of the m
exchange servers. These exchange servers are used to map the
client request domain name with the corresponding IP address
and that result is arrived at any one of the internet servers,
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because this system uses multiple servers that are connected in
parallel. Based on that arrived IP address, these internet
servers that generate the web page which is displayed in the
client’s monitor.

The performance measures those can be done by using this
queueing model are ulilization, queue length, waiting time and
response time [15].

Utilization factor :- The utilization gives the fraction of time
that the server is busy. It is defined as ratio of arrival rate to
service rate.

Queue length :- It defines the maximum capacity of the queue
or number of customers in the queue.

Waiting time :- It is defined as the ratio of average queue
length to arrival rate or it defines the amount of time the
customer has to be waited in the queue.

Response time :- It defines the sum of waiting time and
service time for a particular customer.

4.2. Queueing network model for Internet Server

using M/M/m model:

Cli=at Requastfor ‘Exchangs servers wiich can map
accessinga web he Domain Name with [P
address

ical)

e T 88

Fig 4.1. Block diagram for queueing network model for Internet
server using M/M/m.

The analysis of queueing network for internet server is
described as follows:

In figure 4.1, there are two links which are connected to the
internet server to provides services to the users. In figure 4.1,
S,,S; are two source indicators that are used to request the
web pages. Let A; A4, ...,A,, be the m parallel exchange
servers in link 1 and let 4; Aj ..., A, be the n parallel
exchange servers and Ay, , A, ,..., 4, be the k parallel internet
servers. Let A be the arrival at link 1 and 2" be the arrival rate
at link 2. After the request arrives from the source, it arrives
into the queue which is connected to the m exchange servers

in link1 and n exchange servers in link 2. These exchanges are
used for mapping the domain name with the corresponding IP
address. Later, it arrives at any one of the k parallel internet
servers that are used to process the IP address and generate the
web page.

4.3. Performance measures for M/M/m model:

The performance measure for single queue multiple server
system can be obtained by finding the utilization factor, queue
length, waiting time, response time.

Utilization factor: - The utilization gives the fraction of time
that the server is busy. It is defined as ratio of arrival rate to
service rate.

According to figure 4.1, the utilization factor can be expressed
as follows:

p:r:—u+375 . (for link 1) (4.1)
p’:nl—u,+:73. (for link 2) (4.2)

Queue length: - It defines the maximum capacity of the queue
or number of customers in the queue.

According to figure 4.1, the total queue length can be
expressed as follows:

E[Nyo 1= E[N]+EI[N,], (forlink 1) (4.3)
E[N,: 1= E[NT+EI[N,]. (forlink2) (4.4)
Where,
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Waiting time: - It is defined as the ratio of average queue
length to arrival rate or it defines the amount of time the
customer has to be waited in the queue.
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According to figure 4.1, the total waiting time can be
expressed as follows:

EWwel= E[WI+E[W] (forlink1)
E[W,,]= E[WT]+E[W,] (forlink2)

Where,
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(for internet server) (4.10)

Response time: - It defines the sum of waiting time and
service time for a particular customer.

According to figure 4.1, the total response time can be
expressed as follows:

E[Ry]= E[R]+E[R] (for link 1)
E[R,,,]= E[R]+E[R,] (forlink 2)

Where,
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5. Numerical Results
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Fig 4.2: Plot for finding the Utilization factor for internet server
using M/M/m queuing model.

Figure 4.2 shows the curves for utilization versus arrival rate
with different m values. Here, m represents the number of
servers. In the above figure, there are three different curves for
three different m values. Higher the value m, lower is the
utilization factor because, if the number of servers increases,
the incoming arrivals will be shared for service with different
servers. Then, the utilization factor for each internet server
decreases.

Queue length vs Arrival rate
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Fig 4.3: Plot for finding the queue length for internet server using
M/M/m queuing model.

Figure 4.3 shows the curves for queue length versus arrival
rate with different m values. Here, m represents the number of
servers. In the above figure, there are three different curves for
three different m values. Higher the value m, lower is the
queue length, if the number of servers increases, the incoming
arrivals will be waited in the queue, they will be shared for
service with different servers. Then, the queue length
decreases.

Volume: 01 Issue: 04 | Dec-2012, Available @ http://www.ijret.org 622




IJRET: International Journal of Research in Engineering and Technology

ISSN: 2319-1163

waiting time vs Arrival rate
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Fig 4.4: Plot for finding the waiting time for internet server using
M/M/m queuing model.

Figure 4.4 shows the curves for waiting time versus arrival
rate with different m values. Here, m represents the number of
servers. In the above figure, there are three different curves for
three different m values. Higher the value m, lower is the
waiting time, if the number of servers increases, the incoming
arrivals will be waited in the queue, they will be shared for
service with different servers. Then, the waiting time
decreases.

Response time vs Arival rate
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Fig 4.5: Plot for finding the response time for internet server using
M/M/m queuing model.

Figure 4.5 shows the curves for response time versus arrival
rate with different m values. Here, m represents the number of
servers. In the above figure, there are three different curves for
three different m values. Higher the value m, lower is the
response time, if the number of servers increases, the
incoming arrivals will be waited in the queue, they will be
shared for service with different servers. Then, the response
time decreases.

CONCLUSIONS

In this paper, performance measures for Internet server such as
average queue length, average response times and average
waiting times are derived and plotted by using M/M/m queuing
model.
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