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Abstract Cloud computing is an emerging technology of
business computing and it is becoming a development trend.
The process of entering into the cloud is generally in the
form of queue, so that each user needs to wait until the
current user is being served. In the system, each Cloud
Computing User (CCU) requests Cloud Computing Service
Provider (CCSP) to use the resources, if CCU(cloud
computing user) finds that the server is busy then the user has
to wait till the current user completes the job which leads to
more queue length and increased waiting time. So to solve
this problem, it is the work of CCSP’s to provide service to
users with less waiting time otherwise there is a chance that
the user might be leaving from queue. CCSP’s can use
multiple servers for reducing queue length and waiting time.
In this paper, we have shown how the multiple servers can
reduce the mean queue length and waiting time. Our
approach is to treat a multiserver system as an M/M/m
queuing model, such that a profit maximization model could
be worked out.

Keywords Cloud Pricing, Cloud Pricing Model, Cloud
Multi-Server Model

1. Scope

Two server speed and power consumption models are
considered, namely, the idle-speed model and the
constant-speed model. The probability density function of
the waiting time of a newly arrived service request is derived.
The expected service charge to a service request is calculated.
To the best of our knowledge, there has been no similar
investigation in the literature, although the method of
optimal multicore server processor configuration has been
employed for other purposes, such as managing the power
and performance tradeoff.

2. Existing System

To increase the revenue of business, a service provider can
construct and configure a multiserver system with many
servers of high speed. Since the actual service time (i.e., the
task response time) contains task waiting time and task
execution time so more servers reduce the waiting time and
faster servers reduce both waiting time and execution time.

2.1. Problems on Existing System

1. Insingle Sever System if doing one job another
process waiting for another completion of server
service, So it take time to late (See Figure-1).

2. Due to increase the Service cost of cloud.
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Figure 1. Single Server Queuing System
3. Proposed System
We study the problem of optimal multiserver

configuration for profit maximization in a cloud computing
environment. Our approach is to treat a multiserver system as
an M/M/m queuing model, such that our optimization
problem can be formulated and solved analytically (See
Figure-2).
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Figure 2. M/M/m Queuing System

Figure 3 and 4 below explain the basic queuing system
design and examples of the negative exponential distribution
for service times. The estimate of average service time for
different customers and utilization of system could be easily
worked out by the formulas given below.
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Figure 3. Basic Queuing System Designs
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Figure 4. Two Examples of the Negative Exponential Distribution for Service Times

By using the following formula the utilization of system and waiting time spent in the queue by customer could be easily
worked out.

N=N,+N,
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(Erlangs second formula=the probability that all servers are busy)

N=p+D,(p)—L—
m_

N, :Dm(p).L
m-p

Where the notation of the above formula is as given below:

Notation  Description

N Average number of customers in the system . N = N_ + N,

N, Average number of customers in the queus

N, Average number of customers in the service facilities

X Random variable which describes time spent in the service
facility by a customer

X Average service time for a customer, ¥ = E(X)

W Random variable which describes time spent in the waiting
queue by a customer

W Average waiting time spent in the queue by a customer
W = E(w)

g Random variable which describes time spent in the system
by a customer, § =X +W

T Average time spent in the system by a customer T = E(5),
IT=W+x
Arnival rate

L The effective arrrval rate

M Service rate

P A
p = — , offered load (offered traffic)

7,

P Stationary probabilities: p, is the probability that there are £

customers in the system

The average number of customers in a queue is given by:
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We can even rewrite the last expression using Erlang’s second formula:

E-f}

N, =D, ——

I_E
m

The average number of customers in the system is the sum:

N=N,+N,
The average number of customers in the service facilities for an M/M/m system is given by:
A
N =A-X=—=p (™
7

3.1. Fundamental Measures of Cost

Each of the following fundamental quantities represents a way to measure the “cost” of queuing in the long run. Their

interrelationship will be spelled out later on.
Lo = Average queue length (not including customers that are being served)
L= Average population

= Average number of customers in the system
/I Ly and L are time-averages, i.e.,
// averages over all nanoseconds until oo.
W, = Average queuing time of a customer
W = Average delay of a customer
/I Wy and W are averages over customers
=Wy + 1/ // Delay = queuing + a service time
//'1/n = mean service time in the formula W= Wy+ 1/p.
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// Later when p sometimes stands for ave. output rate,
// then W= W+ 1/p is only for a single-server system.
We now establish two more relations among these four measures of cost so that any of them determines all others:

Little’s Formula 1: 2 = L7

W=Wg+ 1

(1/'pn=mean service)

Little’s Formula 2: Lo = L i,

10y

]
10y

Little’s Formula 1. L =AW for all stationary queuing models.

// All stationary models regardless of the arrival process, service-

// time distribution, number of servers, and queuing discipline

Proof. Think of a measure of the cost as money that customers pay to the system. In this proof, let each customer in the
system pay to the system at the rate of $1 per unit time.

L = Time-average “rate” at which the system earns

// Unit of this “rate” = $/unit time

= )\ - Average payment per customer when in the system

// Unit of this amount = $/person

// time-ave — ave over customers

=\ // Unit = (person/unit time)*($/person) = $/unit time

Little’s Formula 2. L, = AW, for all stationary queuing models.

Proof. Let each customer in queue pay $1 per unit time to the system.

Ly = Time-average “rate” at which the system earns

= - Average amount a customer pays in queue

=A WQ

In conclusion,

I = Fa+ W F=my+ 1

(1= 1mean service) (1/1=1mean service)

Lg= AW

=

1yt

T
i

L]

Now we can calculate the expected service charge to a service request. Based on these results, we get the expected net
business gain in given unit of time.
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3.2. Mechanisms

Multiple sporadic servers as a mechanism for rescheduling
aperiodic tasks are applicable to today's computer
environments. A developed simulation tool enables
evaluation of its performance for various task sets and server
parameters (See Figure-5 below). By increasing the number
of servers, aperiodic task response time is reduced; system
utilization and the number of reschedulings are increased
whereas periodic task execution is disrupted insignificantly.
Proper selection of server parameters improves task response
time, and decreases the number of unnecessary
reschedulings. Simulation results prove model correctness
and simulation accuracy. The simulator is applicable to
developing  rescheduling  algorithms and  their
implementation into real environments.
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Figure 5. Simulation Result Obtained

3.3. Simulation Code

The following source code will provide you a tool to
perform simulation in an M/M/m environment with finite
number of customers.

#include <stdio.h>

#include <stdlib.h> // Needed for rand() and RAND MAX
#include <math.h> // Needed for log()

#include <iostream.h>

y/— Constants
#define SIM_TIME 1.0e7 // Simulation time
[[-==-- Function prototypes

double expntl(double x); // Generate exponential RV with
mean x

double general();
/********************** Main
program******************************/

void main(void)

Proposed Pricing Model for Cloud Computing

{

for(int i=1;i<=49;i++)

{

double end_time = SIM_TIME; // Total time to simulate
double Ta ; // Mean time between arrivals

double Ts = 2.0; // Mean service time

int m=2; //no of servers

double time = 0.0; // Simulation time

double t1 =0.0; // Time for next event #1 (arrival)
double t2 = SIM_TIME; // Time for next event #2 (departure)
long int n = 0; // Number of customers in the system
long int k=8; //buffer space

float p;

double ¢ = 0.0; // Number of service completions

double s = 0.0; // Area of number of customers in system
double tn = time; // Variable for "last event time"

double x; // Throughput

double 1; // Mean number in the system

double w; // Mean residence time

p=0.02%*i; Ta=Ts/(m*p);

// Main simulation loop
while (time < end_time)

{

if (t1 <t2) // *** Event #1 (arrival)
{

time = tl;

nsn

s =s+n * (time - tn); / Update area under "s" curve
if(n<k) n++;

tn = time; // tn = "last event time" for next event

tl = time + expntl(Ta);

if(n==1)

t2 = time + expntl(Ts);

H
else // *** Event #2 (departure)

{

time = t2;

s =s+n * (time - tn); / Update area under
if(n>m)

n-=m; else n=0;

tn = time; // tn = "last event time" for next event
c++; // Increment number of completions

if (n>0)

t2 = time + expntl(Ts);

else

t2 =end_time;

S” curve

h
H

x = ¢/ time; // Compute throughput rate

1 =5/ time; // Compute mean number in system

w =1/ x; // Compute mean residence or system time
if(1>0)

cout<<p<<"\t"<<|<<endl;
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}

/e st s e st st sk ke st st s ke shestesk e st st sk s sk st st sk ste sk st stttk st sttt skoskoksteok kol skokok

sk st s s ok ok ok sk ok sk ok ok skeosk sk st sk sk seoske skoskoskoskok

Function to generate exponentially distributed RV's
Input: x (mean value of distribution)

Output: Returns with exponential RV
s st s s ok ok ok sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk skosk sk stk sk sk sk sk sk sk skoskosk koo sk ko skoskosk sk

esteste skt st stk stk sk sk skokoskokokokoskokokoskok /

double expntl(double x)
{

double z; // Uniform random number from O to 1

// Pull a uniform RV (0 <z < 1)
do

{
z = ((double) rand() / RAND_ MAX);

}
while ((z==0) || (z==1));

return(-x * log(z));

}

Components of a basic Queuing System

3.4. Implementation

Implementation is the stage of the project when the
theoretical design is turned out into a working system. Thus
it can be considered to be the most critical stage in achieving
a successful new system and in giving the user, confidence
that the new system will work and be effective (See
Figure-6).

The implementation stage involves careful planning,
investigation of the existing system and it’s constraints on
implementation, designing of methods to achieve
changeover and evaluation of changeover methods.

4. Conclusion

This paper proposes a novel pricing demand scheme
designed for a cloud based environment that offers querying
services and aims at the maximization of the cloud profit
with predictive demand price solution on economic way of
user profit. The proposed solution allows: on one hand,
long-term profit maximization with price minimization on
request of same demand, and, on the other, dynamic
calibration to the actual behavior of the cloud application.
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Figure 6. Components of a Queuing System
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