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ABSTRACT

The Distributed Processing Environments [DPE] in which
services provided for the network reside at multiple sites.
Instead of single large machine being responsible for all
aspects of process, each separate processor handles subset.
In the distributed environments the program or tasks are

also often developed with the subsets of independent units

under various environments. The Allocation problems in -

any computer system play the key role for deciding the
performance of the system. The allocation put the direct
impact of software resources as well as hardware
resources. In distributed Computer systems, partitioning
of the app_lication software in to module and the proper
allocation of these. modules dissimilar processors are
important factors, which determine the efficient utilization
of resources. The static model discussed in this paper
provide an optimal solution using algorithm of Assignnient
problem for assigning a set of “m” modules ofatasktoa
set of “n” processors where m> n in a computer system

for evaluation for optimal time of the system.
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1, INTRODUCTION

A system in which a large number of separate but
interconnected computers do the jobs is called distributed
network. In distributed network, services reside at multiple
sites. Instead of single large processor being responsible

for all aspects of process, there are several separate

" processor handles these aspects. A distributed network is

looks like a virtual uniprocessor. In the distributed
networking the program or tasks are also often developed
with the subsets of independent units under distributed
enviromments. It has seen that this concept is cost—effectivé

and reliable to meet the optimal solution.

One of the major research problems for distributed
networks is the allocation problem, in which tasks are
assigned to various processors of the network, in such a
way that processing time is to be minimized as per the
requirement. These problems may be categorized as static
{2,10,11,13] and dynamic {1,6,12,13,16] types of task
allocation. Some of the other related methods have been
reported in the literature, such as, fnteger Programming
[3,5,14,15], Load Balancing [4,6,18] and Modeling
[7,9,17]. Tasks are allocated to various processors of the
distributed network in such a way that overall processing
time of the network should be minimized. As it is well
known that the tasks are more than the number of

processors of the network.

2. OBIECTIVE

The objective of the present research paper is to enhance

the performance of the distributed networks by using the
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proper utilization of its pracessors and as well as proper
allocation of tasks. The type of allocation of task to the
processor is static. As in this paper the performance is
measured in terms of time, so we have to minimize the

time to obtain the best performance of the processors.
3. TEcHNIQUE

In order to evaluate the overall optimal processing time
of a distributed network, we have chosen the problem
whereasetP = {p, p,, p,, .......p,} of ‘n’ processors and
asetT={t t,t, ... t_} of ‘m’ tasks, where ro>n. The
' processing time of each task to each and every processor
is known and it is mentioned in the Processing Time Matrix
of order m x n. After making a matrix of same order taking
Vin ascending order of its sum of row and sum of column,
we apply the algorithm of assignment problem on it. For
each processor we evaluate the overall assignment of each
taék; and assignment of the task on the processor which
has the minimum processing time. Finally we compute
- total processing by adding total processing time of task,

which are assigned at specified processor.

3.1. Algorithm
Start algo

Read the mumber of task in m
Read the number of processor inn
Fori=ltom
Forj=1ton
Read the value of précessing
time (t) in Processor Time
Matrix namely PTM(,)
j=i+1
Endfor

i=i+1l

Arrange the PTM(,) in ascending order of its row_sum

and column_sum
i=1
While all tasks != SELECTED

Select the biggest possible square matrix from left upper

corner and store it into SMi(,)

Apply algorithm of Assignment Problem [KANT2002]

on SM(,)
i=i+]
Endwhile

Club processorwise overall optimal processing time

State the results

End algo
4. IMPLEMENTATION

In the present research paper, the distributed network

“consist 2 set P of 4 processors {p,, p,, p,, p,} and a set T

of 10tasks {t,t,t,t,t, to Lyt b, £}, Tt is shown in the
figurel. The processing time (t} of each task to each and
every processor is known and it is mentioned in the

Processor Time Matrix PTM(, ) of order 10 x 4.
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Figure 1 : Processor Task Combination
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PTM(,) =

Now, calculate the sum of each row and column and store

the results in Modified Processor Task Matrix MPTM(,)

of order 10 x 4.
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3 2 7 4116
4 2 5 617
4 2 5 617
6 3 2 9520
2 9 1 8|20
8 4 7 3|22
2 7 8 623
6 9 7 830
41 42 49 58

p; Row_Sum

Now, selecting the biggest possible square matrix from

left upper corner, we get Selected Matrix SM{(,) of order

4 x4,

P

t2
t4
SM,()=,
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Now, by using algorithm of Assignment Problem

[KANT2002] on SM,), we get task allocation as —

Processor
P,
P,
Ps
P,

Task

Now, we eliminate allocated tasks (i.e. t,, t,, t;, t,,) from

APTMY(,); and again selecting the biggest possible square

matrix from left upper comer, we get selected matrix

SM,(,) of order 4

x 4.
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Bp by P B
t,[4 2 5 6
{6 3 2 9
SM,(,)= '
t2 9 1 8
.18 4 7 3

3

Now, on applying the algorithm of Assignment Problem
{8] on matrix SM,(,), we get task allocation as —

Processor Task
p 1 . t6

p2 tl

p3 tJ

Py t

Again, we eliminate allocate tasks (i.e. t, t, t, t,) from

APTM(,} and again selecting the biggest possible square

matrix from left upper comer, we get Selected Matrix

SM,(,) of order 2 x 2.
Py P

' t.[2 7
SM3($) = 7{ :'

t|6 9

Now, on applying the algorithm of Assignment Problem

[8] on matrix SM,(,), we get task allocation as —

Processor Task
P, t
P, -
P, -
P f

The overall processorwise task allocation along with

optimal processing time is mentioned in tablel.

Table 1 : Processorwise Task Allocation

Processor | Assigned Processing
Task Time

ol ¥ 5"t 3

b2 t ¥t 5

3] t*t5p 7

4 ts*teg¥to 13
Overall Optimal ' 30
Processing Time :

The graphical representation of the optimal assignment is

shown in figure 2.

Figure 2 : Optimal Assignment

The processorwise processing time graph is shown in the

figure 3.

Pracassing Time

Figure 3 : Processorwise Processing Time Graph
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5. CONCLUSION

In this research paper we have chosen the problem, in
which the number of the tasks is more than the number of
processors of the distributed network. The model
mentioned in this paper is based on the consideration of
processing time of the tasks to various processors. The
method is presented in pseudo code and implemented on
the several sets of input data to test the performance and
effectiveness of the pseudo code. It is the common
requirement for any assignment problem that the tasks
have to be processed with minimum time. Here,
performance is measured in terms of processing time of
the task that has been processed by the processors of the
network and also these tasks have been processed
optimally. As we know that, the analysis of an algorithm
is mainly focuses on time complexity. Time complexity is
a function of input size ‘n’. It is referred to as the amount
of time required by an algorithm to run to corapletion.
The time complexity of the above mentioned algorithm is

O(mn). By taking several input examples, the above

algorithm returns following results as in table 2.

Table 2 ;: Optimal Results

No. of No. of tasks (m)  Optimal
processors (n) Results '
3 4 12
3 5 15
3 6 18
3 7 21
3 8 24
4 5 20
4 6 24
4 7 28
4 8 32
4 9 36
5 6 30

3 7 35
5 8 40
5 S 45
3 10 50

The graphical representation of results of table 2 are shown

by figure 4, 5 and 6 as mentioned below,
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The performance of the aigorithm is compared with the

algorithm suggested by Sagar et. al. [19]. Table 3, shows
the time complexity comparison between algorithm [19]

and present algorithim.

Table 3 : Comparison Table

Processors | Tasks Time Time
n m Complexity | Complexity
of algorithm | of present
(Suggested by| algorithm
Sagar et-al) O(mn)
O(m*n)
3 4 48 12
3 5 75 15
3 6 108 18
3 7 147 21
3 8 192 24
4 5 100 20
4 6 144 24
4 7 196 28
4 8 256 32
4 9 324 36
5 6 180 30
5 7 245 35
5 8 320 40
5 9 405 45
5 10 500 50

From the table 3, it is clear that present algorithm is much
better for optimal allocation of tasks that upgrade the
performance of distributed network, Figures 7, § and 9

shows the, pictorial representation between algorithm 19

and present algorithm.
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Figure 7 : Comparison Graph
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