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Optimizing incremental view maintenance is an impor-
tant problem in data warehousing. One popular technique,
view self-maintenance,proposed computing the required
view updates without using the underlying base relations.
Traditionally, self-maintainability of a view is determined
solely based on the view definition, independent of the state
of the base relations. However, this “compile-time” ap-
proach to view self-maintenance is severely limited by the
fact that most views arenot self-maintainable. For these
views, we proposeruntime view self-maintenancewhich
takes into account the current state of the views to decide
view self-maintainability: given a view instance and a base
update, we determine (1) whether or not the view is unaf-
fected by the update (VDU), and if it is not, (2) whether
or not the view is self-maintainable (VSM). Our plan for
speeding up view maintenance can be depicted as follows:
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where the VDU and VSM tests are evaluated against the
view instance at runtime. Obviously, if a view is compile-
time self-maintainable, we would not have to do the tests at
runtime. The strength of our approach lies in its ability to
handle the more difficult case where a view is not compile-
time self-maintainable. Unfortunately, even for CQ views
(aka Select-Project-Join), VDU and VSM are hard deci-
sion problems (co-NP-complete in the size of the view in-
stances). The challenge is to identify cases that can be effi-
ciently tested, assuming that we have efficient ways to im-
plement only table lookups (e.g., by using indexes.)

In this paper, we identify two important classes of CQ
views that allow VDU and VSM to be tested efficiently: (a)
views with no self-joinsand (b) views with onlyexposed
self-joins. The following table summarizes the number of
view lookups needed to implement our tests:

Insertion Deletion

Testing VDU (a)1. (b) (k − 2)2 + 1. 1
Testing VSM (a) k − 1. (b) (k − 1)2 . 1

Self-Maintenance k − 1 1

wherek is the number of subgoals in the view definition (we
refer the reader to [1] for the algorithm details.) Our solu-
tion may seem restrictive, since it does not handle self-joins
in general. However, let us emphasize that our solution is
both necessary and sufficient. For CQ views using arbitrary
joins, we show how to reduce the problem to a problem
with only exposed self-joins which we can solve efficiently.
While we may loose completeness, our view maintenance
plan remains sound.

How much speed-up can we achieve? The answer de-
pends on how expensive it is to query the base relations and
how often our tests succeed, allowing shorcuts to be taken.
To study the performance of our approach, we implemented
a view manager in Oracle PL-SQL which maintains a sim-
ple view under various synthetic update streams and under
various delays in querying the base relations. The following
graphs show the speedup factor as a function ofρ, the rela-
tive cost of querying the base relations, and as a function of
pvsm, the frequency of self-maintainability, when the view
is always affected by the base update (i.e., whenpvdu = 0.)
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The measured speedups agree well with the theoretical anal-
ysis we show in the paper. While further performance stud-
ies remain to be done, we believe our technique can signifi-
cantly speed up incremental data warehouse maintenance.
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