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ABSTRACT

We consider the problem of on-line scheduling of hard real-time sporadic tasks on multiple
processors. For a given set of ready tasks, one can propose rﬁany schedules. These schedules,
however, may not necessarily be suitable for on-line scheduling. A suitable schedule for on-line
scheduling is one which can accommodate any future task set when it arrives.

The problem in designing an on-line si@duliﬁgﬁlggmhpmis to schedule the ready tasks (with
known parameters) in a manner such that fufﬁre tasks can be scheduled as and when they arrive.
However, the decision taken by an on-line scheduler on the set of ready tasks may or may not
be suitable for scheduling future tasks. It is, therefore, important that an on-line scheduler
schedules the ready tasks in a manner such that adequate resources are available to schedule
future tasks.

The traditional approach to solving the on-line scheduling problem is to propose a heuristic
and to prove its effectiveness by comparing it with existing heuristics using simulation. No
attempt has, however, been made to obtain a condition on the current schedule which when
satisfied will permit one to schedule an arbitrary future task. -

In this thesis, we aim at developing such a condition on the schedule for ready tasks, which
when satisfied can accommodate any future feasible task set. The problem is addressed in the
context of time-driven schedulers where real-time constraints are expressed in terms of time
units, and not priorities. We consider only feasible sporadic tasks which are pre-emptable and
may migrate from one processor to another without incurring any additional cost.

We then propose an on-line scheduler, called MLLA (Modified Least Laxity Algorithm), which
results in a schedule that satisfies the above condition for a class of task sets. We prove that a
task set, for which the schedule obtained using MLLA does not satisfy the proposed necessary
and sufficient condition, cannot be scheduled on-line.

The modified least laxity algorithm was implemented and tested on a large collection of
randomly generated task sets. We generate a set of feasible tasks to be scheduled on m (typically
3 or 4) processors. From the simulation results we conclude that the schedule obtained by MLLA

is better compared to other known algorithms.
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