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On-Line Analytical Processing (OLAP) [4] has emerged to support multidi-
mensional data analysis, by providing manipulations and aggregations of data
according to multiple dimensions. Foundations of OLAP languages are now a
growing field of interest in the database research community.

We introduce an extension of Datalog devoted to the manipulation of data
organized in multidimensional cubes. In our data model, data are organized in
cells. Our language is based on the point of view that a Datalog fact represents
an entry (called cell reference) in a cube. Associations of cells contents with cells
references are represented by ground atoms of the form:

N(Nl,Nz, N ,Np) H <Np+1, N aNp+q>
where N (N1, Na, ..., N,) is the cell reference (i.e., the coordinate of the cell),
and the tuple (Npy1,..., Npyq) denotes the cell contents. A cube is simply a set
of ground atoms having a common cube name, in which the same reference does
not appear more than once to ensure cell monovaluation, and a multidimensional
database 1s a set of ground atoms in which the same reference does not appear
more than once.

Consider the rule p(X) +— ¢(X,Y),7(Y). The standard (Datalog) informal
meaning of this rule is if ¢(X,Y) holds and r(Y) holds, then p(X) holds. The
basic intuition of our extension is to read such a rule in the following way: «f
there are two cells of references q(X,Y) and r(Y), then there is a cell of reference
p(X). We also add the handling of cell contents, and then a typical rule will be:
p(X): (W) — ¢(X,Y) : (W), r(Y) : {(X). This rule will be informally read:
if there exists a cell of reference ¢(X,Y) containing W, and there exists a cell of
reference r(Y) containing X, then there exists a cell of reference p(X) containing
w.

This language provides a declarative and concise way to specify the basic
standard restructuring and summarizing operations used in OLAP systems. It
can be used for example to specify the restructuring from one of the two repre-
sentations below to the other.

* This work is partially supported by Esprit Basic Research Action no. 22469 - Foun-
dations of Data Warehouse Quality.



3Dsdes
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east 50 | 70 | 100
nuts west, 60 | 10 | 30
north 10
south|| 40 | 20
east 10 | 10
screws west, 50 | 50 | 50
north|| 60 | 30 | 20
south|| 50 | 60 | 60
east 70 | 50 | 40
west, 10 | 40
bolts L Rl 40 [ 20
south 10

This language is an extension of our previous works [2,5,7]. It has a model-

theoretic semantics and an equivalent fixpoint semantics. Its semantics has been
set up by combining techniques stemming from Hilog [3], F-logic [8] and Datalog
with single-valued data functions [1]. Examples including summary and grouping
specification illustrating its applicability for complex OLAP manipulations,; as
well as formal developments, can be found in the full paper [6].
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