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Abstract. To date, work on caching for OLAP workloads has focussed
on using cached results from a previous query as the answer to another
query. This strategy is effective when the query stream exhibits a high
degree of locality. It unfortunately misses the dramatic performance im-
provements obtainable when the answer to a query, while not immedi-
ately available in the cache, can be computed from data in the cache.
In this paper, we consider the common subcase of answering queries by
aggregating data in the cache. In order to use aggregation in the cache,
one must solve two subproblems: (1) determining when it is possible to
answer a query by aggregating data in the cache, and (2) determining the
fastest path for this aggregation, since there can be many. We present two
strategies a naive one and a based strategy. The virtual
count based method nds if a query is computable from the cache almost
instantaneously, with a small overhead of maintaining the summary state
of the cache. The algorithm also maintains cost-based information that
can be used to gure out the best possible option for computing a query
result from the cache. xperiments with our implementation show that
aggregation in the cache leads to substantial performance improvement.
The virtual count based methods further improve the performance com-
pared to the naive approaches, in terms of cache lookup and aggregation
times.
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igure 2 shows three queries 1, 2and 3 which are issued in that order.
3 can use some of the cached chunks it has in common with 1 and 2. Only the
missing chunks (marked by the shaded area) have to be computed from the backend.
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onsider a schema with
three dimensions , and . imen-
sion has a two level hierarchy de-
ned on it, whereas and have a
single level hierarchy. igure 3 shows
the lattice formed by these dimensions.

( ) denotes the level on each of
the dimensions. (1 2 1) is the most de-
tailed level ( ) whereas (0 0 0)
is the most aggregated level ( ).
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. Lattice of group-bys.
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onsider a small sub-
section of a lattice as shown in ig-
ure . uppose M is searching for
chunk 0 at level (0 0). Two of the paths
from (0 0) intersect at (1 1). As M
searches these two paths, it will search
for each of chunks 0, 1, 2 and 3 at level
(1 1) two times once for each path.
It does not reuse the work done previ-
ously.

a n and n a

na a a n
an a
n aad a d
a a d n a
a
d nn a n an
a a n n
a a d n
a a d
a
a na nd n a
d nd n a a nn
na d a
a d a n
a a d
anann a a
a na a n
23
o]

anan a n a n
d n n a

a a a a
a n a n d nd



De nton . rtua ount
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igure shows a very simple lattice with two dimensions having hierarchy
si e of 1 each. Level (1 1) has chunks, levels (1 0) and (0 1) have 2 chunks each and
level (0 0) has only 1 chunk. The gure shows the chunks that are present in the cache
and the counts maintained by the M. hunk 0 at level (1 1) has count 1 since it
is present in the cache and that is the only way to compute it. hunk 1 at level (1 1)
is not computable, nor is it present in the cache, thus giving a count of 0. hunk 0 at
level (1 0) has a count of 1 even though it is not present in the cache. This is because
there is a successful computation path through 1 of its parents, i.e. level (1 1). hunk
0 at level (0,0) is present in the cache. Also, there are successful computation paths
through two of its parents. Thus the count for chunk 0 at level (0,0) is 3.
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onsider the simple lattice
shown in igure 5. There are two paths
for computation of chunk 0 at level
(0 0). One way is to aggregate chunk
1 at level (1 0) and chunks 0 and 2 at
level (1 1). Another way is to aggre-
gate chunks 0 and 1 at level (0 1). The
costs for these two options are different
since the number of tuples being aggre-
gated is different. In general, it is bet-
ter to compute from a more immediate
ancestor in the lattice, since group-by
si es keep reducing as we move down
the lattice.
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presence of chunk 1 at level
(1,1) in igure 6(b) leads to a
higher bene t to both chunks 0 0
0 and 1, since they can now 005 ©.0)
be used to compute chunk 0 (a) (b)
at level (0,1).
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