
ESM introduced a very flexible data structure that can
gracefully handle all the desired operations on large objects

including any kind of updates, and it can do this independently of

the object size. The exact performance of ESM will depend on the
leaf block size which is given by the applications as a hint so cer-

tain operations are optimized. Our study, however, suggests that

it is hard to choose a right value for the leaf block size for the fol-
lowing reasons. The leaf size has diametrically different effects
on storage utilization and on the performance of sequential and

random reads. Large leaves waste too much space at the end of
partially full leavea but offer good search time, and small leaves
offer good storage utilization but require doing many I/O’s for

reads. Thus, in general, storage utilization and read time can not

be optimized at the same time. We have also seen a case where a

single operation can not be optimized without knowing the opera-
tion size (object creation, Figure 5).

The performance of EOS depends on the segment size
threshold T. The tradeoffs that need to be examined in order to
set this value are the following. Larger segments lead to better
storage utilizatio~ lower (sequential and random) read costs and
higher update cost. Thus, in contrast to ESM, the tradeoff is sim-
ple: the only aspect of the performance that might be affected
negatively by larger segments is the costs of inserts and deletes.

The selection process for the optimum vahte of the seg-

ment size threshold in EOS is rdso simple and specific. First, seg-
ments less than 4 blocks must be avoided. This is because for

smaller segments and regardless of the operation size, (a) storage

utilization drops substantially, Figure 8, (b) the cost of reads
increases, Figure 10, and (c) the cost of maintaining 4-block seg-
ments is approximately the same with the cost of maintaining

smaller segments, Figure 12. In other words, with 4-block seg-
ments, better storage utilization and read performance comes for
free. Second, for often-updated objects, the T value should be

somewhat Isrger than the size of the search operations expected to
be applied on the object so that the amount of I/O performed by
both updates and reads is minimized. Again, for more static

objects where the cost of uplates is of little or no concern, the
larger the segment size threshold the better the overall perfor-

mance.

When no length-changing updates are applied on the large

object, Stsrburst and EOS perform exactly the same. If such

updates are applied, EOS can achieve the same performance as
Starburst with a cost for updates that is well below the

corresponding cost in Stsrburst. For the quite large range of

operation sizes we have examined in our study (100 bytes to lOOK
bytes), it is easy to select a segment size threshold that will justify

the above statemen~ e.g., with a threshold value of 64 blocks,
EOS provides the same read and utilization performance as Star-
burst except that the update cost in EOS is approximately 30 times
lower.

5. CONCLUSIONS

In this paper we have examined and analyzed the perfor-

mance of the three large object management techniques proposed

in EXODUS [Care86], Starburst [Lehrn89], and EOS lllili92]. To

analyze the algorithms we measured object creation time, sequen-

tial scan time, storage utilization in the presence of updates, and
the I/O cost of random reads, inserts, and deletes.

Our main conclusions are the following. We found that
Starburst provides excellent performance, in many cases the kest
possible, on all aspects we have examined except for length-
changing updates where it performs badly (the larger the object
the worse the performance). EXODUS can gracefully handle all

operations on large objects including any kmd of updates, and it
can do so independently of the object size. However, in order for

EXODUS to perform well on reads. the segment size must be

increased. Our study suggest that this can not be done for free in
that huge fixed-size segments provide poor storage utilintion.

Finally, our results suggest that the algorithms of EOS can per-

form exactly the same as in Starburst except for length-changing

updates where the update costs in EOS are well below the
corresponding cost in Starburst.
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