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Figure 8: Fragmentation

6 Discussion and Conclusion

Compact-fit is an explicit real-time memory management
system that handles fragmentation through compaction
like some implicit real-time memory management sys-
tems do. Its main new contribution is predictable re-
sponse times in combination with predictable memory
fragmentation.

We have designed and implemented two versions of
Compact-fit. Allocating an object takes constant time in
the moving implementation and linear time (in the ob-
ject’s size) in the non-moving implementation. Deallo-
cating an object takes linear time (in its size) in both
implementations. If no compaction occurs, deallocat-
ing takes constant time in the moving implementation.
Dereferencing takes constant time in both implementa-
tions.

Hence, we provide tight bounds on the response times
of memory operations. Moreover, we keep each size-
class (partially) compact, i.e., we have predictable mem-
ory. Hence, unlike the other existing real-time memory
management systems that do not fully control fragmen-
tation, our compacting real-time memory management
system is truly suitable for real-time and even safety-
critical applications.

Finally, another real-time characteristic of our mem-
ory management system is the constant initialization
time. This is achieved using the free-list concept for all
resources (abstract addresses, pages, block-frames, etc.)
that need initialization.

The experiments validate our asymptotic complexity
results. Due to more administrative work related to com-
paction, our system is slightly slower than the existing
systems with real-time response bounds.

There are several possible improvements to our de-
sign and implementation that we leave for future work.
In our present work, the abstract address space is stati-

cally pre-allocated to fit the worst case. For less memory
overhead, we could implement a dynamic abstract ad-
dress space allocation by using the pages from the con-
crete address space also for storing abstract addresses.
Moreover, the present implementation allows for mem-
ory objects of size at most 16KB, the size of a page.
Arraylets [3] can be used in order to handle objects of
larger size. Other topics for future work are concurrency
support, program analysis for determining optimal par-
tial compaction bounds and needed amount of abstract
addresses, and allocatability analysis.
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