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Two-Level Partition Scheduling in Hard Real Time System
Under Strong Partition Constraints

LI Xin-Ying GU Jian HE Feng XIONG Hua-Gang

(School of Electronic and Information Engineering , Beihang University , Beijing 100191)

Abstract  This paper studies two-level partition scheduling problem of strongly partitioned hard
real time systems and proposes a novel two-level partition scheduling model under strong partition
constraints. In addition, it presents a schedulability condition under worst case which is based on
the notion of partition availability for a known partition, addresses the inverse problem of desig-
ning a partition with minimum system level resource requirements to fulfill the application dead-
line constraints. A new partition design approach is proposed based on partition task set utiliza-
tion matching. The least upper bounds of system utilization for the scheme have also been derived
and formally proved. The experiments results show that under strictly real time condition the
matching approach performs significantly better than existing partition design methods and in-

creased least upper bound of partition schedulable utilization.
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In an integrated real time system, applications of diverse
levels of temporal and mission criticality are supposed to
share the same computing resources while maintaining their
own functional and temporal behaviors. To protect applica-
tions from potential interference, the system must provide
strong partitioning schemes which include spatial and tempo-
ral separation. There is currently considerable interest in hi-
erarchical and partition scheduling as a way of providing iso-
lation between applications in integrated systems.

A good example of an integrated real-time system is the
Integrated Modular Avionics, which is being embraced by the
aerospace industry these days. ARINC 653 standards which
introduced a hierarchical and partition scheduling in avionics,
is developed and adopted by Airlines Electronic Engineering
Committee (AEEC), but the problem of providing real-time
capability in two-level partition scheduling under strong par-
tition constraints is not solved satisfactorily and remains to be
answered.
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ics systems real-time and fault-tolerant scheduling. Accord-
ing to standard, built two-level partition scheduling model,
the problem to run periodic tasks on time with minimum
amounts of resources and good utilization of every resource is
studied. A partition schedulability condition based on worst
case has been derived. A new partition design approach is
proposed based on processor utilization matching. The neces-
sary and sufficient conditions of guaranteeing task deadlines
under the new partition design approach have been derived.
The least upper bounds to system utilization for the scheme
have also been derived and formally proved. Based on this
new method, successful partition design percentage is ana-
lyzed.

This paper contributes on the problem of the two-level
partition scheduling problem of strongly partitioned hard real
time systems. The simulation results show that the proposed
design method has significantly better performance compared
with the existing methods. In short, the above mentioned
works lay a theoretical foundation for engineering applica-
tions of hard real time two-level partition scheduling under

strong partition constraints.



