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ABSTRACT

The performance of non-contiguous allocation has been traditionally carried out by means of simulations
based on synthetic workloads, and also it can be significantly affected by the job scheduling strategy used
for determining the order in which jobs are selected for execution. To validate the performance of the non-
contiguous allocation algorithms, there has been a need to evaluate the algorithm s performance based on
a real workload trace. In this paper, the performance of the well-known Greedy Available Busy List (GABL)
non-contiguous allocation strategy for 2D mesh-connected multicomputers is revisited considering several
important job scheduling strategies based on a real workload trace, and the results are compared to those
obtained from using a synthetic workload. The scheduling strategies used are the First-Come-First-Served
(FCFS), Out-of-Order (O0), and Window-Based job scheduling strategies. These strategies have been se-
lected because they are common and they have been used in related works (Ababneh & Bani-Mohammad,
2011). Extensive simulation results based on synthetic and real workload models indicate that the Window-
Based job scheduling strategy can improve both overall system performance and fairness (i.e., maximum job
waiting delays) by adopting a large job scheduling window. Moreover; the relative performance merits of
the scheduling strategies when a real workload trace is used are in general compatible with those obtained
when a synthetic workload is used.
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1. INTRODUCTION

Among the various multicomputer architec-
tures, those based on the mesh network have
received much attention due to the simplicity,
structural regularity, partition-ability, and ease
of implementation of this network (Yoo & Das,
2002; Seo & Kim, 2003; Bani-Mohammad,
2008; Ababneh, 2009; Bani-Mohammad et al.,
2009; Ababneh & Bani-Mohammad, 2011).
Meshes are suited to a variety of applications,
including matrix computations, image process-
ing and problems with task graphs that can be
embedded naturally into the mesh (Varavithya,
1998).

Efficient processor allocation and job
scheduling are critical if the full computational
power of large-scale multicomputers is to be
harnessed effectively (Chiu & Chen, 1999;
Choo, Yoo & Youn, 2000; Yoo & Das, 2002;
Bani-Mohammad et al., 2009). The goal of
job scheduling is to select the next job to be
executed while the goal of processor alloca-
tion is to select the set of processors on which
parallel jobs are executed (Yoo & Das, 2002).

In most processor allocation strategies
proposed for mesh-connected multicomputers,
a parallel job is allocated its own sub-mesh of
processors of the size and shape it has requested
(Bhattacharya & Tsai, 1994; Sharma & Pradhan,
1996; Kim & Yoon, 1998; Ababneh, 2009;
Bani-Mohammad et al., 2009). This can result
inhigh external processor fragmentation, which
occurs when free processors are not allocated
to a parallel job because they do not satisfy the
job’s shape constraint. A recurring outcome in
allocation studies is that contiguous allocation
suffers from low overall system utilization (Lo
etal., 1997; Choo, Yoo & Youn,2000; Ababneh,
2009). It can reduce system utilization to low
levels. Therefore, non-contiguous allocation
strategies have been proposed so as to increase
system utilization by allowing dispersed free
processors to be allocated to a parallel job (Lo
et al., 1997; Chang & Mohapatra, 1998; Bani-
Mohammad, Ould-Khaoua, & Ababneh, 2007;
Ababneh, 2008).

Another approach to improving system
utilization is using job scheduling strategies
that are not strictly first-come-first-served.
Rather than always accommodating the oldest
allocationrequest first, allocation to more recent
requests is considered in order to decrease the
number of idle processors and improve overall
system performance (Mu’alem & Feitelson,
2001; Ababneh, 2001). These strategies, how-
ever, have several shortcomings. In (Ababneh,
2001), jobs are considered for allocation without
ever waiting for the head of the queue or earlier
requests. This out-of-order scheduling can lead
to excessive waiting delays, including indefinite
postponement, for large jobs. Because small
jobs are easier to accommodate, they can block
allocation to a large job that has arrived earlier.
The scheduling strategy proposed in (Mu’alem
& Feitelson, 2001) assumes that job execution
time estimates are available upon job submis-
sion. Although many current systems require
users to submit such estimates, users often
provide inaccurate estimated job execution
times (Feitelson, 2014). Therefore, we have
limited ourselves to the case where execution
time estimates are assumed to be unavailable.
The scheduling strategy proposed in (Ababneh
& Bani-Mohammad, 2011) aims to bound
job waiting delays, while reducing processor
fragmentation. In this strategy, it is possible to
bypass the head of the waiting queue of jobs
awaiting allocation, but this ability is limited to
awindow of consecutive jobs that starts with the
head of the waiting queue. Limiting the ability
to bypass the oldest waiting job to a window
has for goal bounding job waiting delays, while
bypassing the head of the waiting queue has
for goal reducing processor fragmentation by
finding jobs that can be accommodated, which
can improve system utilization and average job
turnaround times.

In this paper, we study, using detailed
simulations, the effect of job scheduling on the
performance of the Greedy Available Busy List
(GABL) non-contiguous allocation strategy
proposed in (Bani-Mohammad, Ould-Khaoua
& Ababneh, 2007) based on both synthetic and
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