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Abstract — In this report we
anal yze described the in the
paper whi ch proposes a seri al
queues nodel to estimate the
performance of conputer networks
with a serial stage. First,
based on the rel ationship
between the arrival rate and the
service rate, which nay be equa
or not, we have altogether 13
ki nds of working regions. These
wor ki ng regi ons are obtai ned
fromthe various conditions on
the service rates and Buffer

si zes of the individual queues
whose equi val ent nodel is to be
desi gned. For each region or
case we deduce the system
average response tine fromthe
equi val ent serial queues nodel
according to the arrival rate
and the service rate. The
average response tinme has
sonmething to do with arriva
rates, service rates and buffer
size and the rel ati on between
these and with the working

regi ons.
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| NTRODUCTI ON

As peopl e use the network
service to search for

i nformati on from Wb pages

hence the rapid increase in the
number of Wb servers.
Requesting a particular Web page
quantity causes an increnment in
service requests, and

this situation will bring about
an increment in the system
response tine. This is because
the | oadi ng received by the Wb

page server increases and causes
the servicing tine

for each HTTP connection to

i ncrease. The growth of the
servicing tinme influences the
systemresponse tine directly.

If the nunber of stages of a Wb
page servicing in the server
cluster is decreased, then the
systemresponse time is al so
decreased. These serial stages
of conputer networks cause the
systemresponse tinme nmainly as
result of network | atency,
transm ssion tinme,

DNS | ookup and queuing tinme as
well as by service tine. But the
network transmssion tine is
usual ly very hard to predict as
the transnmission tine of a
network includes a router,

swi tches and network circuits
and thus every kind of process
and facility .

The Serial Queues
Representing the Subtree of

Comput er Net wor ks

In a real Internet system if

al | personal conmputers (PCs)
want to make use of a network
connection, several devices are
needed, for exanple a network
card, a nodem a repeater, a
router and a switch. Then the PC
can deliver the nmessage to the
Web server through severa

stages of a serial connection to
the Internet. W assune that
messages fromthe Internet enter
into nmulti-stage switches to
reach the Web server. In the
sub-tree of the network the
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nunber of sw tches and seri al
connections is “n”, and the
service rate can be represented
as ul, u2, ... In each of the
swi t ches.

We have two serial queues as
shown in the figure in the paper
and the related paraneters are
given in the table.

The paraneters for analysis are
mentioned in table : 1 of the
paper. W define response tines
of a server in three different
scenari os.

1)Service rate is less than
arrival rate.

2) Service rate is equal to the
arrival rate

3) Service rate is nore than the
arrival rate.

Wt hout considering the
stability of the queue |ength,
these paraneters are defined in
section 3 of the paper. And
dependi ng on various val ues of
K1, K2, ul,u2 etc and for each
of these cases,

An equi val ent queui ng nodel is
proposed.

In Case 1:Since KL < 1, we have
E1(t) = Bl/ul.

This is because the arrival rate
is faster and the queue is never
enpty and the output is at a
constant rate ul and the output
is given at a rate in which the
inter arrival times is
exponential ul, this is

i ndependent of the arrival rate
and t hus the second queue
behaves with K1 >1 and thus the
response tine is as given in
equation 2.

Because the bottleneck is at the
first queue, the systemresponse
time of the equival ent serial
gqueue is as shown as equation 3.

Thus we can wite the total
response tinme as the sum of
response tines at individua
queues and thus we get equation
5.

Equations 6 and 7 are obtained
by sinply substituting the
previous equations in their
respecti ve pl aces.

In Case2: W have for queue 1,
the arrival and service rates as
equal . This can be seen as
equivalently as a bottle neck
with two services one after the
other and this is equivalent to
2ul service rate with bottle
neck and so we use a different
expression of the response tine
as equation 8.

W use the sane expression as
the total response tine being
equal to the sum of individual
response tines and obtain the
value of the equivalent service
rate. Again because there is a
bottleneck in the first queue we
assune a bottleneck in the
equi val ent queue and this |eads
to equation 10. W finally
substitute the values to get the
equi val ent response tines as
equati on 14.

The author in the paper then
proceeds in a simlar fashion
substituting appropriate
response time equat i ons
dependi ng on t he di fferent
conditions the of parameters of
i ndi vi dual queues.

The key point to be noted is the
different response tines given
with various variations of the
arrival and service rates in the
i ndi vidual queues as given in
Section 3 of the paper.

Concl usi on:

The simulation has been
performed on the QNAT tool. The
simulation results show that the
singl e equival ent queue provides
a system response tine which is
accurate enough to sinplify the
conput ation of t he aver age
response tine of the serial
stages. The errors are snall,
bel ow 0.11% and we can use easy
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equations to conmpute the system
response tinme for the two serial
gueues. By usi ng t hese
equi valent nmethods we sinplify
the conplicated queuing network
into a couple of ngjor queues;
this is an efficient way to
estinate the overall perfornmance
with respect to the paraneters
of the queui ng network.



