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INTRODUCTION
 

A computer simulation is an analytical or 
computation process which shows the real and 
imaginary behavior of the system
Distributed simulation specifies a technology which 
make the simulation program to communicate and 
execute with multiprocessor computing system
(Richard, M., 1999). The major problem in parallel 
and distributed system is data partitioning which 
causes the efficiency of the simulation 
Borges, et al., 2015). Every Individual Oriented 
Model (IoM) has a partition relates with interaction 
between individual and the environment. 
Solar et al., ( 2011) proposed the global behavior of 
Individual Oriented simulation or a system can be 
identified through the local interaction in the 
environment with the various differences in time 
steps. The work of the partition technique is to 
distribute the workload uniformly and process all the 
tasks together and thus reduces the total execution 
time. While partitioning the Individual Oriented 
Model, one has to consider the workload, shared 
resources synchronization and other tasks which are 
difficult under partitioning strategies. 
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A B S T R A C T  
Distributed and parallel system reduces the workload of an object by sharing it with 
other resources or by allocating the task to a group of interconnected computers. Here 
the platform may ranges from tightly coupled multiprocessor computer system to a 
group of geographically distributed personal system or specialized simulators. The 
technology is concerned with parallel and distributed simulation system and the key 
components of simulated systems are simulation and execution on parallel or 
distributed computers. Reducing the synchronization time is an issue in strip 
partitioning algorithm over distributed system. To overcome the drawbacks of existing 
algorithm, MSPAC (Modified Strip partitioning and ant colony) algorithm has been 
proposed to reduce the execution time of a simulated system. The experimental result 
has been done with proposed algorithm and the other variations without using ant 
colony algorithm.  The proposed algorithm gives better performance than the existing 
algorithm in terms of execution time and mapping process
reduce the communication volume. 
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A computer simulation is an analytical or 
computation process which shows the real and 
imaginary behavior of the system. Parallel and 
Distributed simulation specifies a technology which 

program to communicate and 
execute with multiprocessor computing system 

. The major problem in parallel 
and distributed system is data partitioning which 
causes the efficiency of the simulation (Francisco 

ry Individual Oriented 
Model (IoM) has a partition relates with interaction 
between individual and the environment. Roberto 

proposed the global behavior of 
Individual Oriented simulation or a system can be 

local interaction in the 
environment with the various differences in time 

. The work of the partition technique is to 
distribute the workload uniformly and process all the 
tasks together and thus reduces the total execution 

g the Individual Oriented 
Model, one has to consider the workload, shared 
resources synchronization and other tasks which are 
difficult under partitioning strategies.  

Therefore the collective behavior of IoM is 
observed and for solving this issue IoM has 
classified into individual and environment. Francisco 
Borges et al proposed (2015)
are necessary as IoM depends on the iteration 
between the individual and the environment. As a 
result of this, the iteration can exchang
information and hence increases the communication 
volume. Based on these interactions it is necessary to 
focus on: how to distribute the environment 
architecture. To overcome this issue we propose 
different partitioning techniques such as modi
strip partitioning and ant colony
distribute the environment Partitioning techniques 
such as strip partitioning and ant colony has been 
reviewed again with variations in the proposed 
system.   Strip Partitioning: The work of strip 
partitioning algorithm is to reduce the 
communication volume.  Fransico Borges 
(2015) an algorithm with three major criteria as 
avoiding shared objects during partitions, avoiding 
excessive communication in between the strips, 
avoiding transformation from one strip to other when 
partitions are small. Ant colony:  Ant colony is 
considered as dynamic process. When the ants find 
food, the amount of the food in the environment 
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reduces and hence sharing the environment is 
considered as a bad strategy because all the process 
approaches the environment gradually increases the 
communication volume. The possible solution for 
this method is to divide the environment using strip 
partitioning which would consequently reduce the 
communication range.  

Generally Rectilinear and strip partitioning 
techniques split the workloads and reduces the 
execution time. This paper focuses on vibrant 
environment consumed by all individuals and at the 
same time the environment should avoid 
communication among the processes using modified 
strip partition and ant colony system. An addition 
objective function can be used to provide a solution 
for specific environment purposes. For further 
development ant colony model is adapted for parallel 
and distributed systems. 

 
Related Work: 

Roberto Solar et al. proposed (2011) while 
focusing towards distributed simulation to bring 
increased simulation efficiency, IoM can be shared 
and distributed using grid based and cluster based 
approach.  

Grid based approach: Assigning each node in the 
simulation environment with the set of individuals in 
the same area. Cluster based approach: Assigning 
each node with fixed set of individuals (Roberto 
Solar et al., 2012).  

Collective behavior in the individual groups 
shows increased complexity. Individual members act 
based on local information and local information 
occurred from collective pattern. IoM solves the 
drawback and limitations posed by People Oriented 
architecture. An IoM provides an easy solution about 
the interaction between individual and environment 
(Francisco Borges, et al., 2015). The disadvantage of 
individual oriented simulation are : workload 
assigned to single computing and high complexity 
level of the models (Francisco Borges, et al., 2015). 

With the advancement of techniques in parallel 
or distributed architecture and high performance 
computing , the above said drawbacks has become 
challengeable for parallel or distributed simulations. 
The main problem focused in this section is to 
distribute the individuals through the simulation 
architecture to reach the performance such as 
scalability, efficiency and reduced communication 
time. The performance of IoM can be implemented 
by distributing the nodes for a fixed portion of the 
domain. The fixed portion can be set through grid 
based or cluster based approach.   

An approach which assigns each node in a 
simulation with the given space to put together with 
the group of individuals in the currently residing area 
is called grid based approach. There are two 
classifications in grid based approach: Static and 
decomposition. An approach assigning each node to 
a fixed set of individuals is called cluster based 

approach, in which each set is pulled out from 
similar clusters and nearest members. This section is 
presented with fish school simulator which 
implements cluster based approach based on hybrid 
voronoi diagram which are referred in related works  

 
Partitioning and Load Balancing: 

The major factors that are to be checked while 
executing the simulations are : what are all the 
possible ways to simulate the individuals on the 
distributed environment . Partitioning the 
environment allows the model to reduce the 
communication volume (Francisco Borges, et al., 
2014).  

For certain Individual oriented Model which 
follows the mobility pattern, its global application 
performance can be maintained by load balancing 
techniques. In IoM there are lots of possibilities in 
associating different population from different fields. 
Managing the different population requires two 
approaches as: equation oriented and individual 
oriented (Francisco Borges, et al., 2015; Roberto 
Solar, et al., 2011; Richard, M., 1999). 

Equation Oriented Model is represented by a set 
of state variables which are emerged from different 
equations also known as prey-predator equations. 
Individual Oriented model is represented by a set of 
individuals supported by behavior, attribute, and an 
environment. In addition, Individual Oriented Model 
with its system variables can be observed by using 
simulation tools.   

 
High performance distributed simulation: 

The main drawback in individual oriented 
simulation is the time limit to execute the system as 
per the computational requirement. Richard M. 
Fujimoto et al proposed (1999) when the simulation 
is close to reality model high processing power is 
required to solve complex interactions. Similarly 
when handling the system with large workloads huge 
memory is required to store the individuals. An array 
of these drawbacks made the individual simulation 
models into high performance distributed 
simulations. In any distributed simulation the major 
problem is what are the way or how to distribute the 
simulated model on to the distribute architecture to 
give best performance as scalability, efficiency, and 
minimum communication times.  

Any individual system can be made for fixed 
portion considering it as grid based or cluster based 
approach as already defined. Cluster based 
partitioning covers the radius of the small size cluster 
which allows the user to have limited interaction 
between individuals and adjacent clusters. This 
reduces the computing time in the process.  

 
Dynamic load balancing strategy: 

To distribute the individuals on to the distributed 
architecture, a group of clusters called p-meta 
clusters , that is a collection of ‘p’ clusters distributed 
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over computing unities (Roberto Solar, et al., 2011). 
When the distribution problem is solved the 
individuals inherited with mobility pattern of fish 
school model.  The mobility pattern changes the 
position of the geographical space and cause the 
individual to migrate from the specified logical 
process (LP) to the other and hence increases the 
overloading of resources. A dynamic load balancing 
strategy is applied for cluster which are distributed  
in individual oriented fish school simulator (Roberto 
Solar, et al., 20111). This again reprocesses the load 
balancing strategy based on re-configuration and re-
distributing the workload. The re-configuration 
process makes re-grouping which ultimately makes 
the meta-clusters close to the radius mean.   

 
Discrete event simulation: 

For a parallel and distributed execution, the 
logical process can be mapped to different processor 
and the execution takes place event by event. It is 
obvious to see an error in every process as each 
logical process must process all of its event in the 
time stamp order. Failure to the process may affect 
the other event an cause the whole computation.  

Errors resulting in the out of order in event 
processing are called as causality errors  and the 
general problem caused due to time stamp order are 
referred as synchronization problem and the solution 
to the problem can be resolved using conservative 
synchronization protocols and the approach is called 
optimistic synchronization where errors are detected 
during execution (Roberto Solar, et al., 2012).  

 
Comparitive Study: 

There are two stages in a simulation as transient 
stage and steady stage. Generally simulations need to 
be initialized with variables and structures. In the 
transient stage simulations will not be steady and it is 
not realistic simulation as it requires lot of 
computational resources. The next stage is a steady 
stage where simulations will be ready for output 
analysis. For successful output analysis the size of 
the steady stage is analyzed for statistical results. The 
run length of the simulations depends upon the 
transient stage. Roberto Solar et al. (2011) proposed 
fish schooling simulator which has non-terminating 
behavior that determines the run length of the 
simulator. 

 
 

 
        
Fig. 1: variations between the transient state and steady state. 

    (Richard M.Fujimoto, 1999) 
 

Cluster Based Partitioning: 
For a proper output analysis, it is necessary to 

determine the number of clusters created during the 
simulation. The main purpose or the challenging part 
in the simulation is : how to distribute the individuals 
on the distributed architecture to obtain scalability 
and efficiency. The implementation was done using 
cluster based approach in which each node is 
assigned to a fixed set of variables and the partition 
method covers hybrid partitioning based on voronoi 
diagram.  

Voronoi diagram represents the data format in 
computational geometry and divides the space with 
respect to the nearest – neighbor rule. As an example 
fish school model can be represented using voronoi 
diagram indicates proper synchronization and strong 
group cohesion. In fish schooling, Fish do not collide 
with an environment and hence changes do not occur 
while interacting with an individual. Since it is 
considered as static, there is no change in 
communication volume. 
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Fig. 2: Fish synchronization model (Roberto Solar et al., 2011) 
 
The influencing neighbor can be identified with 

four areas: attraction, repulsion, parallel orientation 
and non-visible. Roberto Solar et al (2011)  proposed 
the characteristics of fish school model as:  

 
Repulsion: 

It avoids collision between the fishes of the same 
group.  
 
Parallel Orientation: 

Synchronization is maintained with the neighbor 
model. Synchronization are based on matching the 
fish orientation.  
 
Attraction: 

A steering fish’s orientation towards neighbor 
position.  
 
Searching: 

If no neighbors are found with respect to the 
vision range then fish swims in random directions.  

 
Proposed System: 

Implementation of strip partition algorithm and 
MSPAC: 

Generally partitioning algorithm reduces the 
communication volume by dividing the environment 
into ‘N’ partitions among the logical process. When 
the environment is dynamic, the shared object sends 
and receives messages and keeps the state updated 
and dynamic and as a consequence the 
communication volume increases.      Francisco 
Borges et al. (2015) proposed a strip partitioning 
algorithm in which the objects are restored in one 
partition. The use of the strip algorithm is to make 
the object prevent located in two partitions. The 
given Euclidean space is divided into ‘N’ strips of 
same size. The ‘N’ strips are again partitioned until 
the size of the limit is restricted. The restricted limit 
has three proposals (Francisco Borges, et al., 2015): 
a) An object cannot be shared between strips to avoid 
increase in communication. (And the communication 
between the strips makes the object updated).b) If the 
strip or the partition is too small there is a chance to 
have increase in communication with higher constant 
level. c) Restrict the migration of objects if the strips 
are too small.  

 
 

 
 

Fig. 3: General partition model (Richard M.Fujimoto, 1999) 
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Strips has two parameter: horizontal (H) and 
vertical (V). Each partition are defined with fixed 
(FI) and variable (VA). Fixed partition may have one 
mapping approach and are referred as FO and there 
are two restrictions for variable partition as the 
partitions are higher than core.  
 
First restriction: 

Partition can be formed till the other partition 
cannot be formed and is called Partition Last 
Restriction referred as PR 
 
Second Restriction: 

 The algorithm executes PR for (i) finding the 
cost of computing (CC) for each strips (ii) and 
algorithm ends when the cost of the strip is small. X1 
and X2 are mappings where X1 represents no of 
strips among the cores and X2 represents the 
computing cost of each strip.  
 
Strip Partition Algorithm: 

Input: x1,x2,y1,y2; obj1� ( -x1,x1); obj2�(-x, 
x);  

obj3� (- x2,x2) 
EcuSpc� Space ( Lmt ( sx  ,-sx ) , Lmt (sy, -sy )  )  
Partition strip � Ps = ( Lmt ( sx1  ,sx2 ) , Lmt (sy1, sy2 

)  )  
 sx1, sx2 is within the limit of (x, -x) 
sy1,sy2 is within the limit of ( y, -y) 
object� obj 
obj : position between the ( Lmt ( sx  ,-sx ) , Lmt (sy, -

sy )  ) 
∀ obj    ∈     strip x  , if (  obj x ∈   strip x ) 
Where strip is the total no of strips.  
              n 
Core = ∑   Ps 
             Ps=1 
                 n 
TCore =   ∑   Computing cost (Ps)  
             Ps=1 
Where 
- TCore is the total computing cost of Partition 

strip and  

- Core  is the sum of all the partitions.  
 
  The computing cost difference between the 

strips can be determined by the equation:  
                                         n 
Func (Strip) = σ (Cost of the Strip ( Srtip cost 

+object cost   
          Ps=1      
+ object at neighboring strip  + No of 

neighboring strip ) 
 
Where 
-strip cost = area of the strip / total area of the 

strip 
-object cost = sum of total no of computing cost 

of object in the strip / total no of computing cost of 
objects 

 
-objects at neighboring strip =  
A * strip cost * No of objects in Ps-1, Ps+1 
 
Total computing cost of object  
Where A = ( sum of computing cost of object at 

neighboring strip Ps -1, Ps+1.)   
-No of neighboring strips =ns / (strip -2) *2 +2  
Where  
-ns = apply value as 1 , if Ps =0  
apply  value as 2 if Ps!=0 
 
Note:- When the σ is attained to have lower 

value, the computing cost of the strip is also lower. 
 

Proposed Mspac Algorithm: 
Input: x1,x2,y1,y2; obj1:1� ( -x1,x1); 

obj2:2�(-x, x);  
obj3:3� (- x2,x2) 
EcuSpc� Space ( Lmt ( sx  ,-sx ) , Lmt (sy, -sy )  )  
Partition strip � Ps = ( Lmt ( sx1  ,sx2 ) , Lmt (sy1, sy2 

)  )  
 sx1, sx2 is within the limit of (x, -x) 
sy1,sy2 is within the limit of ( y, -y) 
The EcuSpc with x and –x value as 2,-2 and y 

and –y value as -3, 2 are represented in the figure 4. 
  

 
Fig. 4: The proposed Euclidean space (Francisco Borges et al. 2015) 
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Obj� Space ( Lmt ( sx  ,-sx ) , Lmt (sy, -sy )  )  
Now the object can be placed using ant colony 

system with little variations as the object will be 
monitored to see how many individuals can access its 
environment. If the specified count has attained, the 
ant or an individual will not be allowed to access the 
food or an object.  

 
1. Let k be an ant travelling in an edge from i to 

j with ‘t’ no of iterations specified as  K ij 

2. The probabilistic transition depends on two 
parameters calculated from the distance between the 
current edge c(i,j) and the amount of pheromone 
developed on the other edge or new edge n(i,j). 

The transition can be referred as k � c(i,j) � 
n(i,j)  

Where 
c – is the current place where ant seeks food and 
n – new pheromone converged.  
3. If the output analysis is not satisfactory, the 

ant moves to the next location based on probabilistic 
function where new pheromone is converged.    
 
Proposed method in ant colony system: 

Count_obj = no_of_individual_aceess 
                           x 
If count_obj > Lmt   no_of_individual_aceess  

then 
                         N=0 
find the computing cost of other object in the 

same location or in the same strip based on the strip 
partitioning algorithm.    

Now placing the object in the position below:  
obj : position between the ( Lmt ( sx  ,-sx ) , Lmt (sy, -

sy )  ) 
Partition strip � Ps = ( Lmt ( sx1 ,sx2 ) , Lmt (sy1, sy2 

)  )  
Ps� obj (sx1,sx2,sy1,sy2) 

Computing cost of an object can be calculated 
using :  

object cost = sum of total no of computing cost 
of object in the strip / total no of computing cost of 
objects 
 
Proposed method in strip partitioning algorithm: 

Consider there are four strip in Euclidean pace 
as shown in the figure 5.  

The no of strips in the algorithm can be 
calculated as  

              n 
Core = ∑   Ps 
             Ps=1 
Ps� Lmt(xx1,-xx1 , yy1,-yy1) – partitioning the strip  
Where  
- Core  is the sum of all the partitions 
 strip cost = area of the strip / total area of the 

strip 
 
If the environment or the strip with the object 

has more queues, the strip will then be partitioned 
again to split the objects till it attains its restriction 
referred above and the diagrammatic representation 
shown in the figure 6. As a result of which the 
proposed algorithm reduces the size and 
communication volume including execution time   
 
Proposed method without ant colony system: 

The objects are placed randomly in Euclidean 
space  

EcuSpc� Space ( Lmt ( sx  ,-sx ) , Lmt (sy, -sy )  ) 
Partition strip � Ps = ( Lmt ( sx1  ,sx2 ) , Lmt (sy1, sy2 

)  )  
 sx1, sx2 is within the limit of (x, -x) 
sy1,sy2 is within the limit of ( y, -y) 
Assume the EcuSpc with x and –x value as 2,-2 

and y and –y value as -3, 2as shown in the figure  
Without ant colony system the individuals which 

communicates in the environment chooses random 
strip, where as in ant colony system the shortest path 
will be chosen followed by pheromone detection from 
edge to edge.  

Without ant colony strip is compared with 
another strip  by evaluating the cost of the strip using 
the formula: 

strip cost = area of the strip / total area of the 
strip  

If the individual approaches the environment or 
the strip which has more no of  queues, the strip 
partition allows the individual to finish the task in the 
queue and then continues with last task.  
 
This can be explained in the diagrammatic 
expressions as: 
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Fig. 5: Tasks with fewer queues (current task) is kept idle and picks up the partition with highest queue. 
(Francisco Borges et al. 2015) 

 
The current task is handled at first using 

computing cost of the partition strip.  
strip cost = area of the strip / total area of the 

strip 
The objects at the neighboring strip can be 

calculated as:   
Objects at neighboring strip =  
A * strip cost * No of objects in Ps-1, Ps+1 
 
Total computing cost of object  
Where A = ( sum of computing cost of object at 

neighboring strip Ps -1, Ps+1.)   
-No of neighboring strips =ns / (strip -2) *2 +2  
Where  
-ns = apply value as 1 , if Ps =0  
apply  value as 2 if Ps!=0 
 

Discussion: 
The given IoM is partitioned with (x,-x and y,-y) 

and further with horizontal partitioning indicated as 
x1 and x2 and the vertical partitioning as y1 and y2. 
In the middle partition there are five objects which 
will increase the communication volume as per the 
ant colony algorithm. To reduce it the object is 
vertically partitioned based on the proposed 
algorithm and considered to have minimum of three 
objects in a strip. The major problem is that after 
partitioning the object which has more than two or 
equal to two in a strip, will have a conflict of 
choosing the right object. In this case computing cost 
of an object can be estimated and the lower value can 
be chosen for evaluation. This reduces the 
communication volume and execution time.  

 

 
 

Fig. 6: Object partition in the given Euclidean space (Francisco Borges et al. 2015) 
 
By selecting the lower computing cost of an 

object in the proposed algorithm which partitions the 
object in strip i+1 and strip i-1 where the constraint 
of an object in the strip is less than or equal to three. 
By choosing the lowest cost object and last partition 
greatly reduces the communication volume. With the 
chosen object the standard deviation valve can be 

estimated and considered to be comparatively lesser 
than computing cost of an object.  

The graph for the same can be represented based 
on standard deviation (defined in the algorithms 
above) and computing cost of an object, proposed t 
ime factors .  
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Comparison of standard deviation with proposed 
time factors: 

Time factors are important when proposing a 
simulation. For a parallel and distributed simulation 
system, time factors plays a major role when 
considering physical time, simulation time and wall 
clock time. Physical time represents the time in the 
physical system. Simulation time is used by the 
simulation program to model the physical time and 
wall clock time refers to the time during the 
execution of a simulation program. When simulating 
the model, the simulation time should be made in 
advance of  wall clock time as represented in the 
tabular column 3 and figure 7 and 8. Consider time 
T1 represents the physical time P1  and T2 represents 
the physical time P2. If  the time T1 occurs more 

than T2, then (T1-T2 ) is equal to (P1-P2) * K where 
K is a constant (Richard, M., 1999). Virtual 
environment is always made in advance with wall 
clock time and are referred as real-time executions. 
To propose this the scaled real time factor or 
threshold value is set to 2 and the simulation system 
uses a specific function to convert wall clock time to 
simulation time.  

 
Tsimulation = Timestart    +  scale    * Twall_clock  - T 

wall_start 

Timestart  - starting time , Twall_clock  - wall clock 
time,  

T wall_start  - Wall clock start time.  
 

Results: 
 
Table1: Each object is partitioned with the total number of objects with respect to the number of strips in the Euclidean Space. (Francisco 

Borges et al. 2015) 
S.No No of  Strips No of Objects Possible object partition 
1 3 20 10,8,2 
2 4 40 10,10,10,10 
3 6 60 12,8,10,16,14 
4 7 80 20,10,10,10,10,10,10 
5 3 30 10,10,10 

 
(i) The cost of an object can be calculated as   
 object cost = sum of total no of computing cost 

of object in the strip / total no of computing cost of 
objects 

For the first row whose object value as 20,  
Object cost =  0.10 / 0.10 + 0.8 + 1 
                   =  0.10/1.9 =   0.052                           

Eqn  (1 )  
  
(ii)  To find the standard deviation , use the 

formula as: 
                                        n 
Func (Strip) = σ (Cost of the Strip ( Srtip cost 

+object cost   
          Ps=1      
+ object at neighboring strip  + No of 

neighboring strip ). 
 
The value of strip cost, object cost, object at 

neighboring strip and no of neighboring strip are 
calculated using the below given formulae. 

 
 (iii)  strip cost = area of the strip / total area of 

the strip 

Strip cost  = 1/3 = 0.33                                        
Eqn  (2) 

 
(iv) cost object for each strip =  sum of 

computing cost object at neighboring strip Ps+1 , Ps-1 

divided by  total computing cost of an object.  
                 =            0.10   +  0.8  
                       
                                        1.9  
             =     0.90 
                     1.9  
            =   0.47                                                      

Eqn (3) 
(iv)  No of neighboring strips =ns / (strip -2) *2 

+2  
Where  
-ns = apply value as 1 , if Ps =0  
         apply  value as 2 if Ps!=0 
=  2/ (3-2) * 2 +2  = ¼ = 0.25                                

Eqn (4) 
 The standard deviation = 0.33 Eqn (2) + 0.052 

Eqn(1) 0.47   Eqn(3) + 0.25 Eqn (4) 
Standard deviation  = 1.102 
By considering the standard deviation value near 

to the approximate value:  
 
Table 2: Standard deviation and computing cost values determine better results in terms of execution time. (Francisco Borges et al. (2015) 

S.No Standard deviation  Computing cost of object 
1 1.102 0.052 
2 1.105 0.091 
3 1.501 1.010 
4 1.623 1.231 
5 1.421 1.523 

  
 
 
 
 



581                                                                 Thara Parameswari. D et al, 2015 
Australian Journal of Basic and Applied Sciences, 9(36) December 2015, Pages: 573-582 

Table 3: Representation of real time and simulation time in seconds. (Richard M.Fujimoto, 1999) 
S.NO Physical Time  

 in secs 
Wall clock time in 
secs 

Simulation Time in secs Scale value or threshold 
value in Secs 

1 30 1 2 2 
2 40 1 2 2 
3 20 1 2 2 
4 20 1 2 2 
5 25 1 2 2 

 
Physical time – The time in the physical system. 
Wall clock time – The time during the execution 

of simulation program. 

Simulation time –It is a consideration time used 
by simulation to model the physical time. 

  
 

 
 
Fig. 7: Simulation Time Vs Physical Time (Richard M. Fujimoto, 1999) 

 

 
Fig. 8: Standard deviation Vs Physical Time (Richard M. Fujimoto, 1999) 
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Fig. 9: The lower  standard  deviation values, the lesser the computing cost (Francisco Borges et al. 2015) 

 

 
Fig. 10: Computing cost of an object and standard deviation shows less variations and reduces the execution 

time (Francisco Borges et al. 2015) 
 

Future Work And Conclusion:  
Though strip partitioning algorithm reduces the 

communication volume and execution time, the 
problem in sharing of resources exists when the 
number of objects in the particular strip increases 
thereby the communication volume also increases. 
The proposed MSPAC algorithm reduces the object 
in the same strip to reduce the communication 
volume and execution time. By splitting the object in 
the same strip the migration process also reduces 
within the strip. At the end of the space IoM has been 
adjusted with its size when partitioning the object 
and consequently decreases the execution time where 
the individuals seek for an object do not have to 
migrate from strip to strip. In future the 
communication between two applications or two 
individual oriented model can be implemented by 
considering the same criteria of not increasing the 
communication volume and execution time   
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