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_____________________________________________________________________________________
Abstract: In this paper, we spotlight on scheduling and schedulability analysis problem for mixed
criticality real - time system on a uni-processor platform. Here, a novel approach OLBA is proposed to
maximize the utilization of the processor time in mixed criticality real time system.
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I.

INTRODUCTION

A mixed criticality system is a system comprising computer hardware and software that can run
various applications of distinct criticality, such as safety-critical and non-safety critical. In the real-time
operating system, the selection of process scheduling algorithms to allot CPU resources can have a very
crucial affect on the system execution as well as on the reliability and maintainability of the system [3].

The use of computers to handle real-time functions has increased rapidly. As a
consequence, real-time systems — computer systems where the accuracy of a computation is
reliant on both the logical results of the computation and the time at which these outcomes are
displayed have become the focus of study.
© 2014, IJCSMC All Rights Reserved

954

Naveenkumar Koregol et al, International Journal of Computer Science and Mobile Computing, Vol.3 Issue.5, May- 2014, pg. 954-960

The notion of ―time‖ is of such significance in real-time application systems, and since
these systems usually engross the allotment of one or more resources among an assortment of
contending processes, the idea of scheduling is integral to real-time system design and analysis.
Scheduling refers to a finite set of requests for resources[10], However, requests in real-time
environments are often of a repeating character, Such systems are typically modelled as
predetermined accumulations of simple, highly repetitive tasks, each of which produces jobs in a
very predictable manner. These jobs have higher bounds upon their WCET requirements, and
consorted deadlines.
Real-time scheduling theory has usually centered upon the improvement of
algorithms for probability examination (finding out whether all jobs can finish execution by their
specified deadlines) and run-time scheduling of such systems[6]. In hard-real-time systems, there
are certain fundamental units of work known as jobs, which required to be executed by the
system. Each such job has an associated deadline, and it is very important for the correctness of
the system that all such jobs finish by their deadlines[7]. We limit our work to a preemptive
model of scheduling – a job under execution on the processor may be disrupted, and its
execution restarted at a later point in time.

II.

LITERATURE SURVEY

Strategic significance of mixed criticality certification is widely recognized and has been
the subject of multiple workshops and working group meetings, some of the findings of which
are highlighted in a white paper [4]. To our knowledge, the scheduling problem that arises from
multiple certification requirements, at different criticality levels, was first identified and
formalized by Vestal in [5], in the context of the fixed-priority preemptive uniprocessor
scheduling of recurrent task systems.
Although many other real-time scheduling papers deal with mixed-criticality systems,
they do not really deal with scheduling for certification. Lakshmanan and colleagues [8], [11],
[12] deal with a different aspect of mixed-criticality systems from the one we focus on here, in
that they do not directly address the certification issue. Nevertheless, [8], [11], [12] contain very
interesting and novel ideas that merit mention. This body of work observes that the complete
inter criticality isolation offered by the reservations approach may cause criticality inversion:
preventing a higher criticality job from meeting its deadline while allowing lower criticality jobs
to complete[9]. On the other hand, assigning priorities according to criticality may result in very
poor processor utilization. An innovative slack-aware approach is proposed that builds a top
priority-based scheduling (with priorities not necessarily assigned according to criticality), to
allow for asymmetric protection of reservations thereby helping to lessen criticality inversion
while retaining reasonable resource utilization[13].
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The schedulability guarantee that their proposed algorithm can make may be stated as
follows in the context of systems with only two criticality levels: all deadlines of high-criticality
tasks are guaranteed to be met regardless of the runtime behavior of the lower criticality tasks,
provided the execution of at most one higher criticality job overruns its WCET estimated at the
lower criticality level (to no more than its WCET estimated at a level of assurance consistent
with the higher criticality level)[1],[2]. Although this represents a significant improvement over
prior approaches, it is far removed from what would pass certification: for that, we would need to
guarantee that all higher criticality tasks complete by their deadlines even if they all execute for
up to their WCET requirements specified at the higher level of assurance.
Pellizzoni et al. [14], use a reservations-based approach to ensure strong isolation among
subsystems of different criticalities; this paper proposes innovative design and architectural
techniques for preserving such isolation despite some necessary interaction (e.g., in the sharing
of additional non preemptable resources) between jobs of different criticalities. The focus differs
from ours in that the goal is not to optimize resource utilization, but to ensure isolation among
the different criticalities.

III.

PROPOSED APPROACH

The proposed approach, Optimized Load Based Approach, maximizes the number of
successfully executed jobs. The jobs are executed based on their arrival time, Criticality level
and deadline. If the jobs arrival time is same for more than one job, then the job with high
criticality level is executed. In case, If the jobs with same arrival time exists then the job having
low criticality level and early deadline and high criticality job having sufficient execution time
such that the low criticality job and high criticality job get executed before the deadline of the
high criticality job then the low criticality job will be executed first and then the high criticality
job.
The low criticality jobs are preferred for execution even though, the high criticality jobs
are available at some time instant because, the low criticality job should not miss its deadline
because of high criticality job.
The low criticality jobs are preferred over high criticality jobs only when, the low
criticality job misses its deadline, and both the jobs, the low critical and high critical jobs get
executed within high criticality job deadline, without missing the low criticality job deadline.
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IV.

IMPLEMENTATION

Consider the below example,
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Figure 1 : Input example.

In the above example(Figure 1), the job arrival time depicts the arrival of job and jobs
will be scheduled for execution. The criticality level shows the critical level of job, If the critical
level is low then, the WCET(worst case execution time) is considered from LOW column, If the
critical level is high then, the WCET is considered from HIGH column.
The figure 2 shows the Input window, where the text file is given as input which consists
of collection of jobs and its parameters such as jobs arrival time, deadline, WCET, criticality of
the job and algorithm is selected for these set of jobs.

Figure 2 : Input window
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If the jobs are executed based on arrival time ,deadline and criticality level, the jobs will
be executed as shown in figure 3. The Job J4 executes from 0 to 3ms. The jobs J1 & J3 arrives
at time instant 3 ms, The Job J3 has high criticality level then J1 so, J3 gets executed first and
job J1 misses its deadline .
J1 misses its deadline
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Figure 3 : Jobs scheduled using priority based approach

The figure 4 shows the output for priority based approach

Figure 4 : shows output for priority based approach
If the jobs are executed according to the proposed approach, the jobs will be scheduled as
shown in figure 5. The job J4 executes from 0 to 3 ms, and The jobs J1 & J3 arrives at time
instant 3 ms, the job J1 get executed first even it has low priority as J1 has deadline 4ms and J3
executes after J1, J3 has deadline 7ms, which can be executed within its deadline.
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Figure 5 : Jobs scheduled using OLBA.
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The figure 6 shows the output for the proposed, optimized load based approach

Figure 6 : Shows output using OLBA.

V.

CONCLUSION

We Propose a novel approach known as optimized load based approach to maximize the
utilization of the processor time in mixed criticality real time system, as an extension for representing

a simple kind of mixed-criticality system—those that can be represented as collections of
independent jobs executing upon a single pre-emptable processor.
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