What is claimed is:

CLAIMS

1. A computer-implemented method for storing data of a data cube in one or more flat files,
the flat files stored in a tangible, non-transitory computer-readable medium, the method
including:
receiving a set of data records, the set of data records having at least two dimensions, at
least some of the data records each including respective data values for each of the at least two
dimensions;
generating a set of grouped data records ordered by cardinality, the generating including
grouping the data records into subsets according to data values of a first
dimension of the at least two dimensions, the first dimension having fewer possible data
values than a number of possible data values for a second dimension,
arranging the subsets of the grouped data records according to the data values of
the first dimension and according to a sorting criterion, and
arranging the data records of the subsets of the grouped data records according to
data values of the second dimension of the at least two dimensions, such that data records
of each respective subset of the grouped data are sorted by the values of the second
dimension; and
generating and storing at least one flat file containing the set of grouped data records;
wherein a particular data record of the grouped data records includes a primary key that

can be used to identify data of the particular data record in response to a request.

2. The method of claim 1, wherein the primary key includes at least some of the data values
of the particular data record, and the primary key includes an element computed from at least one

characteristic of at least two dimensions of the particular data record.
3. The method of claim 2, wherein the computed element of the primary key is a detail

mask that includes a scalar representation of one or more detail levels, each detail level

corresponding to a hierarchy of a dimension of the data record, wherein the at least one
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characteristics of the at least two dimensions include, for each of the two dimensions, presence
of data at a particular level of the hierarchy.

4. The method of claim 3, wherein grouping the data records into subsets includes sorting

the data records according to the detail mask.

5. The method of claim 1, including a hierarchy that includes at least two dimensions,
wherein a first dimension of the at least two dimensions represents a first level of the hierarchy,
and a second dimension of the at least two dimensions represents a second level of the hierarchy
below the first level.

6. The method of claim 5, including processing a query to access one or more of the data
records stored in the at least one flat file, the query including a constraint upon the second
dimension, the processing including

identifying, based on the constraint upon the second dimension, a constraint upon the first
dimension, and

adding the identified constraint to the query.

7. The method of claim 1, including processing a query to access one or more of the data
records stored in the at least one flat file, the query including at least one constraint upon at least

one dimension of the set of data records.

8. The method of claim 7, wherein processing the query includes computing at least one
detail mask for the query, the detail mask including a scalar representation of one or more detail
levels, each detail level corresponding to a hierarchy of a dimension of the data records stored in
the flat file, and using the computed detail mask to identify one or more data records responsive
to the query.

9. The method of claim 7, wherein processing the query includes computing minimum and

maximum values for one or more of the at least two dimensions.
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10. The method of claim 7, wherein processing the query includes determining that the query
is a candidate for iterative optimization and carrying out at least two iterations of sub-queries to

process the query.

11. The method of claim 1, including receiving a request to access one or more of the data
records stored in the at least one flat file, the request including an identifier associated with the
flat file, a first primary key specifying a start location in the flat file, and a second primary key

specifying an end location in the flat file.

12.  The method of claim 1, including processing a SQL query to access one or more of the

data records stored in the at least one flat file.

13.  The method of claim 1, wherein the grouped data records are stored in the at least one flat
file in the form of blocks, each block including one or more of the data records; and including
generating an index that includes one or more entries for each of the blocks, wherein the
one or more of the entries for each of the blocks include a primary key field that identifies the
respective block and a location field that identifies a storage location of the respective block

within the at least one flat file.

14.  The method of claim 1, including: receiving a primary key value;
identifying, based on the received primary key value and by using the primary key field
and the location field, a storage location of one of the blocks that includes data records

corresponding to a range of primary key values that includes the received primary key value.

15.  The method claim 1, including:

pre-computing one or more values for different detail levels among the at least two
dimensions, wherein the pre-computed values represent measures aggregated at different levels
of dimensional detail, and wherein the grouped data records include at least some of the pre-

computed values.
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16. A data processing system including one or more hardware computer processors and
capable of storing data of a data cube in one or more flat files, the data processing system

configured to perform the steps of the method of any one of claims 1 to 15.

17. A non-transitory computer readable storage device storing instructions that enable a data
processing system to be capable of storing data of a data cube in one or more flat files, the
instructions causing the data processing system to perform the steps of the method of any one of

claims 1 to 15.

18. A data processing system including one or more hardware computer processors and
capable of storing data of a data cube in one or more flat files, the data processing system
including:
means for receiving a set of data records, the set of data records having at least two
dimensions, at least some of the data records each including respective data values for each of
the at least two dimensions;
means for generating a set of grouped data records ordered by cardinality, the generating
including
grouping the data records into subsets according to data values of a first
dimension of the at least two dimensions, the first dimension having fewer possible data
values than a number of possible data values for a second dimension,
arranging the subsets of the grouped data records according to the data values of
the first dimension and according to a sorting criterion, and
arranging the data records of the subsets of the grouped data records according to
data values of the second dimension of the at least two dimensions, such that data records
of each respective subset of the grouped data are sorted by the values of the second
dimension; and
means for generating and storing at least one flat file containing the set of grouped data
records;
wherein a particular data record of the grouped data records includes a primary key that

can be used to identify data of the particular data record in response to a request.
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