Answering Queries with Database Restrictions

(Research Summary)

Chen L1

Stanford University, CA 94305
chenli@cs.stanford. eduy,
Home page: http://wuw-db.stanford.edu/ chenli

I am a Ph.D. student in the Computer Science Department at Stanford Uni-

versity. My main research interests include query reformulation in the database
domain. In particular, I work on the problems of how to do query planning and
reformulation when relations have limited access patterns [7,9]. That is, the bind-
ing patterns of the relations require values to be specified for certain attributes
in order to retrieve data from a relation. Most of my work is based on the TSIM-
MIS project (http://www-db.stanford.edu/tsimmis/), a data-integration project
[2,10,11] at Stanford.

The following are some query-reformulation problems that T have solved (with

other database researchers at Stanford):

1.

How to optimize queries on relations with binding restrictions [6, 13]. Since
relations require values of certain attributes to return data, we cannot answer
a query in the traditional way of answering queries. We prove that under the
cost model that counts the number of source accesses, the problem of finding
the optimal plan is NP-complete. We also give some heuristics for finding
good plans and prove their bound.

How to compute the capabilities of mediators on relations with limited ca-
pabilities [12]. We consider other complicated relation capabilities besides
binding restrictions.

How to do query reformulation to compute as many answers to a query as
possible in the presence of binding restrictions [5]. We show that a query
can be answered by borrowing bindings from sources not mentioned in the
query. We also develop an algorithm for finding all the relations that need
to accessed to answer a query.

How to test whether by query reformulation, it is possible to compute the
complete to a query on relations with binding restrictions [3]. The complete
answer to a query is the answer to the query that we could compute if we
could retrieve all the tuples from the relations. Since we cannot retrieve
all the tuples from a relation due to its binding restrictions, we need to
do reasoning about whether the answer computed by a plan is really the
complete answer.

How to test query containment in the presence of binding restrictions [4].
We show that the containment is decidable using the results of monadic
programs [1], although containment of datalog programs in general is not

decidable [8].



Currently I am working on the problem of how a mediator accesses sources to

keep its cached data as fresh as possible, while minimizing the number of source
accesses. It is an instance of a reformulation problem.
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