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Abstract- Efficient processor allocation and job scheduling are critical if the full computational power of large-scale multi 
computers is to be harnessed effectively, processor allocation for such multi-computers has attracted the interest of many 
researchers .in this paper The results of research carried out in the contiguous and noncontiguous processor allocation were 
investigated. Research has shown that most of today’s environments have a non-migratory model of processor allocation. 
The reduction in external fragmentation that results from  lifting the contiguity condition has been shown  to be more 
significant than the extra communication overhead associated with non-contiguity have indicated that  noncontiguous  
allocation is  superior to contiguous  allocation. 
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I. INTRODUCTION 
 
Efficient processor allocation and job scheduling are 
critical if the full computational power of large-scale 
multi computers is to be harnessed effectively. 
Processor allocation is responsible for selecting the 
set of processors on which parallel jobs are executed, 
whereas job scheduling is responsible for determining 
the order in which jobs are executed. 
Processor allocation was not a serious problem when 
we examined multiprocessor systems (shared 
memory). In those systems, all processors had access 
to the same image of the operating system and 
grabbed jobs from a common job queue. When a 
quantum expired or a process blocked, it could be 
restarted by any available processor. But In 
multicomputer and distributed systems, things get 
more complex. We may not be able to use shared 
memory segments or message queues to 
communicate with other processes. As well as we 
may not have a central data structure with 
information about the state of all processors .The file 
system may look different on different machines. The 
overhead of dispatching a process on another system 
may be high compared to the run time of the process. 
To start with, virtually all the algorithms assume that 
machines know their own load, so they can tell if they 
are under loaded or overloaded, and can tell other 
machines about their state. Measuring load is not as 
simple as it first appears. It may be measured by 
count the number of processes on each machine or 
count only processes that are running or ready; 
fraction of time the CPU is busy and use timer 
interrupts. 
Another implementation issue how overhead is dealt 
with? Many theoretical algorithms ignore the 
overhead and some of them discover that by moving 
a newly created process to a distant machine system. 
It may be better to do nothing, since the cost of 
moving the process may eat up all the gain. 
Our next implementation consideration is 
Complexity. Virtually all researchers measure the 
quality of their algorithms by looking at analytical,  

 
simulation, or experimental measures of CPU 
utilization, network usage, and response time. It 
rarely happens that someone publishes a new 
algorithm, demonstrates how good its performance is, 
and then concludes that the algorithm is not worth 
using because its performance is only slightly better 
than existing algorithms but is much more 
complicated to implement (or slower to run). 
 
1.1 Processor allocation must meet several partly 
contradicting goals: 

1. High utilization: Processor allocation must 
maximize resource utilization, i.e., it must avoid 
any kind of fragmentation so that all processors 
can be used. 

2. Low overhead: Since all requests are processed 
at run-time, resource allocation algorithms must 
be fast and cause only low overhead. 

3. Scalability: Algorithms must support systems of 
thousands of nodes without creating a bottleneck. 

4. Low latency: Low execution times of parallel 
programs must be supported. In some machines, 
execution time will be affected by the allocation 
scheme with regard to communication bandwidth 
and latencies within the partition. Although 
nothing may be known about communication 
patterns of parallel programs that occupy those 
partitions, it is assumed that arbitrary tasks of the 
program communicate with each other. Partitions 
with low diameters and a large number of 
internal links generally lead to better 
communication performance, e.g., in a 2D-mesh, 
a partition in the form of a square would better 
serve an arbitrary program than one in the form 
of a narrow and long strip. This can be 
reconsidered in machines where node distances 
do not significantly affect message latency.  

 
1.2 Noncontiguous  allocation or contiguous  
allocation 
Many processor allocation strategies have been 
proposed for multicomputer. These strategies can be 
divided into contiguous and noncontiguous strategies. 
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In contiguous allocation a parallel job is allocated a 
single contiguous sub-mesh of processors.  This can 
eliminate contention among the messages of   
different jobs   executing on the system and reduce 
inter processor communication delays.  However, 
contiguous allocation suffers from high processor 
fragmentation, which can significantly degrade 
overall system performance.  Processor fragmentation 
can be of two types:  
  
 Internal and external. 
Internal fragmentation occurs when more processors 
are allocated to a job   than it requires, whereas 
external fragmentation occurs when there are free 
processors sufficient in number to satisfy an 
allocation request, but they are not allocated because   
they are not contiguous.   So as to reduce  processor 
fragmentation,  noncontiguous allocation has been  
proposed (Ababneh,  2008;   Attari   and   Isazadeh,   
2006;   Bani-Mohammad  et   al.,2007;   Chang  and 
Mohapatra, 1998;   Lo  et   al.,  1997;   Moghaddam 
and  Naghibzadeh,  2006).  
 
In noncontiguous allocation, a parallel job can be 
allocated to disjoint smaller sub-meshes rather than 
waiting in the system until a single sub-mesh of the 
requested size and shape is available. Lifting the   
contiguity condition can increase system utilization. 
However, noncontiguous processor allocation   
suffers from additional message contention that 
results from competition for communication links by 
the messages of different jobs.  Also,  messages 
exchanged between processors  allocated to the same   
job may traverse longer distances when allocation is 
noncontiguous .The reduction in external 
fragmentation that results from  lifting the contiguity 
condition has been shown  to be more significant than 
the extra communication overhead associated with 
non-contiguity have indicated that  noncontiguous  
allocation is  superior to contiguous  allocation. 
 
II. ALLOCATION OR MIGRATION 
 
Most of today’s environments have a non-migratory 
model of processor allocation. A processor is chosen 
by the user (e.g. by the workstation being used or by 

an rsh command) or else the system makes an initial 
decision on a system on which the process will 
execute. Once it starts, it will continue running on 
that processor. An alternative is to support process 
migration, where processes can move dynamically 
during their lifetime. The hope in such a system is 
that it will allow for better system-wide utilization of 
resources (e.g. as one computer becomes too heavily 
loaded, some of the processes can migrate to a less 
loaded system).  
When we discuss implementing processor allocation, 
we are talking about one of two types of processes:  
non-migratory processes remain on the processor on 
which they were created (the decision is where to 
create them); migratory processes can be moved after 
creation, which allows for better load balancing but is 
more complex. 
 
2.1 There are a number of different issues in 
constructing processes migration algorithms: 
Deterministic vs. heuristic: if we know all the 
resource usage up front, we can create a deterministic 
algorithm. This data is usually unknown and heuristic 
techniques often have to be employed.   
Centralized, hierarchical, or distributed: a centralized 
algorithm allows all the information necessary for 
making scheduling decisions to reside in one place 
but it can also put a heavy load on the central 
machine. With a hierarchical system, we can have a 
number of load managers, organized in a hierarchy. 
Managers make process allocation decisions as far 
down the tree as possible, but may transfer processes 
from one to another via a common ancestor.  
Optimal vs. suboptimal: do we really want the best 
allocation or simply an acceptable one? If we want 
the best allocation, we'll have to pay a price in the 
computation and data needed to make that decision. 
Quite often it's not worth it.   
Local or global? Does a machine decide whether a 
process stays on the local machine using local 
information (its system load, for example) or does it 
rely on global system state information? This is 
known as the transfer policy.  
 
III. SAMPLE OF SIMULATION RESULT: 
 

 
Table 1. Compare processor allocation algorithm for multiprocessors: 

 
 
Examination of CMP performance did not provide 
clear answer, what topology ensures better results, 
regardless of used allocation technique. The 
presented results provide torus and BMAT algorithm 
as clear choice, for topology and processor allocation 
scheme for a PA, in order to achieve good CMP 
performance. If implementation of a system is limited  

 
to the mesh topology, the FF scheme remains a 
reasonable solution. 
 
3.1 Compare the performance of well-known  
noncontiguous  allocation   strategies   (ANCA,   
GABL,   MBS,  and Paging(0))   proposed  for 2D  
mesh-connected multi-computers  : 
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Table 2. Comparative evaluation of contiguous allocation strategies on 3D meshes multi-computers: 

 
 
The performance of contiguous allocation strategies 
can be significantly affected by the type of the 
distribution adopted for job execution times. In this 
table, the performance of the existing contiguous 
allocation strategies for 3D mesh multi-computers is 

re-visited in the context of heavy-tailed distributions 
when job executions times follow a heavy-tailed 
distribution, SSD improves the performance of the 
allocation strategies compared to FCFS. 
 

 
Table 3. Comparative evaluation of contiguous allocation strategies on SSD 

 
Table 4. Comparative evaluation of allocation strategies algorithms 
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Continue of Table 4. Comparative evaluation of allocation strategies algorithms 

 
 
CONCLUSIONS AND FUTURE DIRECTIONS 
 
Survey research has shown that in allocation 
strategies. The reduction in external fragmentation 
that results from  lifting the contiguity condition has 
been shown to be more significant than the extra 
communication overhead associated with non-
contiguity have indicated that  noncontiguous  
allocation is  superior to contiguous  allocation. Most 
of today’s environments have a non-migratory model 
of processor allocation. A processor is chosen by the 
user (e.g. by the workstation being used or by an rsh 
command) or else the system makes an initial 
decision on a system on which the process will 
execute. Once it starts, it will continue running on 
that processor. An alternative is to support process 
migration, where processes can move dynamically 
during their lifetime. The hope in such a system is 
that it will allow for better system-wide utilization of 
resources. 
 
In the most of research performance was evaluated by 
using FCFS or SSD scheduling .processor allocation 
strategies that were investigated have been proposed 
for 2D mesh connected-multi computers. Don’t 
consider the allocation strategies for other common 
multicomputer networks, such as the torus and k-
array n –cube. 
As a continuation of this research in the future, it 
would be interesting to assess the allocation strategies 

for other common multicomputer networks, such as 
the torus and k-array n -cube. Also, it would be 
interesting to evaluate the performance of the 
allocation strategies under different job scheduling 
strategies, such as shortest job first and window-
based scheduling. 
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