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Abstract- Spatial data mining refers to the extraction of knowledge, spatial relationships, or other interesting patterns not
explicitly stored in spatial databases. A spatial database stores a large amount of space-related. They carry topological and/or
distance information, usually organized by sophisticated, multidimensional spatial indexing structures that are accessed by
spatial data access methods and often require spatial reasoning, geometric computation, and spatial knowledge representation
techniques. The main objective of this paper is to deal with the categorical and non categorical attributes by providing spatial
and standard online analytical processing systems to the data warehouse. The major issues we are discussing in this paper is,
gpatial or continuous values and representing and updating by applying efficient query processing with indexing. Finally we
present Geographical Cube storage and indexing procedure to aggregate the spatial information/Continuous values with
significant performance.
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1. INTRODUCTION spatial  data, discovering spatial  relationships  and
relationships between spatiad and non spatia data,

A spatial database stores a large amount of space-related
data, such as maps, preprocessed remote sensing or medical
imaging data, and VLS| chip layout data. Spatial databases
have many features distinguishing them from relational
databases. They carry topological -~ and/or distance
information, usually  organized by  sophisticated,
multidimensional spatial indexing structures that are accessed
by spatial data access methods and often require spatial
reasoning, geometric computation, and spatial knowledge
representation techniques.

Spatial data mining refers to the extraction of knowledge,
spatial relationships, or other interesting patterns not
explicitly stored in spatial databases. Such mining demands
an integration of data mining with spatial database
technologies. It can be used for understanding
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constructing spatial knowledge bases, reorganizing spatial
databases, and optimizing spatial queries. It is expected to
have wide applications in geographic information systems,
geo marketing, remote sensing, image database exploration,
medical imaging, navigation, traffic control, environmental
studies, and many other areas where spatial data are used. A
crucia challenge to spatial data mining is the exploration of
efficient spatial data mining techniques due to the huge
amount of spatial data and the complexity of spatial data
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types and spatial access methods.

Indexing of multi-dimensional point is a well studied topic.
The R-Tree is a spatial indexing structure that allows the
indexing and efficient query of points, polygon shapes and it
is considered to be the most commonly recommended and
accepted indexing. The basic difference between traditional
OLAP System and SOLAP System is that featuresin OLAP
are categorical. Features can exploit in several ways, such as
categorical data stored in Star Schema.

time sales item
Dimension table Fact table Dimension table
time_key time_key item_key
day item_key item_name
day_of_the_week branch_key brand
month location_key type
quarter dollars_sold supplier_typd
year units_sold
Branch Location
Dimension table Dimension table
branh_key location_key
branch_name street
branch_type city
province_or_state
country

A star schema of the BC weather spatial data warehouse and
Star Schema of atypical data warehouse

Categorical dimensions can be normalized in each
dimension leading to the importance of fixed cardinality. The
basic purpose of defining dimension hierarchy is to support
drill down and roll up operations. It is not compulsory that
every captured data is categorical or structured, unstructured
data is also captured often. It is not compulsory that every
captured data is categorical or structured, un structured data
is aso captured often Dealing with non categorica
dimensionsisreal challenge for researcher and developers.

This describes the original continuous dimension in data
dependent manner and once continuous dimension have been
transformed in this way, recompilation of the complete view
becomes mandatory to view updates with respect to the
original Space Research and business interest in OLAP with
mixed dimensions has proposed various representations and
indexing procedures for various things such as sequential
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paralel and peer to peer. In this paper, we propose GCUBE
for representation and indexing of mixed dimensions in a
Relational OLAP setting. Our proposed approach is intended
for the indexing of views in ROLAP setting as the resulting
data structure only represents those sections of the
multidimensional view that data records associated with
them.

2. RELATED WORK

Over the many number of years, the problem of indexing
multidimensional data has been studied and the most
commonly employed approach for effective indexing is R-
Tree and its variants like R+-Tree, R*-Tree, SS-Tree and SR-
Tree. The R-tree is a spatial indexing structure that allows the
indexing and efficient querying of points and polygonal
shapes. Real time range queries are supported by R-Tree and
it is inspired by B-Tree. Problems could be calculation,
methodology, complexity which intern lead to the difficulty
of updates. The efficient aggregation in OLAP queries over
categorical dimensions often crucially relies on these
dimensions being integer-valued, and the use of space-filling
curves as a locality preserving mapping from higher-
dimensional space into one dimension. This approach
organizes multi-dimensional categorical OLAP views by
using the Hilbert space filling curve to generate a linear
ordering of the records in multi-dimensional space and then
indexing this linear ordering with a data structure similar to a
B-tree. This method exploits that the Hilbert curve strongly
preserves spatial locality.

3. ROLAP

The objective of this paper is to address the issue of the
representation and indexing of mixed data is a ROLAP
setting. This approach fails leading when massive data is
available to work with. Sequential, paralel and peer to peer
are sure of the employed representation and indexing
techniques. Then the indexing is analyzed based on one space
filling curves can be extended to mixed dimension setting
with mapping of Multi-Dimensional Data into Linear
Ordering using Hilbert Curve, use the Linear Order to
distribute the data over the available storage and Construct an
index structure on top of the Ordered Data for efficient Query
Processing. R-Tree is being generated; however one of space
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filling curves to fold the multi-dimensional space into a one
dimensional space well suited for even distribution of records
over multiple disks processors or peers. It facilitates the batch
updates into the original view with a single linear scan. The
proposed approach uses Hilbert Curve as the space filling
curve that indexes our method.

4. HILBERT CURVES

Hilbert curve provides the facility of mapping d-dimensional
Space to 1-dimesional Space without losing the information
of higher dimension [4].This new approach is flexible with
respect to the resolution of the grid asit attemptsto optimally
utilize the grid space for continuous dimensions. It also
reduces the grid cells compare to pre-descretization approach
and new records are alowed with previously unknown
attribute values without re-computing the entire view. Pair
wise exclusion is necessary for predetermination of Grid
resolution and duration time between records plays most
crucia role when dealing with large records. Based on the
recursive definition and the self-similarity of the Hilbert
Curve, the Hilbert Ordering of records can be efficiently
computed in continuous space by using an adaptive
resolution for the underlying descretization grid. It is
observed that the relative order of records is preserved by
Hilbert ordering when the resolution of the Hilbert curve is
increased.

5. INDEXING

Once the Hilbert ordering of the records has been determined,
the records are sequentially written to disk in a block-wise
manner. Each block on disk stores a constant number B of
records that are consecutive in Hilbert order. Over the
ordered records an indexing structure is formulated which
provides features comparable to those of a combination of B-
Tree of an R-Tree. The following figures illustrate the
construction of such a tree structure with specific example.
While each intermediate node of the tree is very similar to
node in conventional B-Tree. It is aso annotated with
minimum bounding box of the records in its sub tree, similar
to nodes in R-Tree. Due to the self similarity of the Hilbert
curve and its properties to not favor any specific dimensions,
the bounding boxes of the records in each level of indexing
structure are usually flat and mutually overlap only very little
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and helps in improving performance of the query. To help
aggregate OLAP queries efficiently, the aggregate
information to be stored at each node is pre computed, while
iterating over the children of the node during the bottom up
construction of index tree. Note that this pre-computation of
aggregate information works well for distributive (e.g.
COUNT, SUM) and algebraic (e.g. AVERAGE) aggregation
functions. Holistic aggregation functions (e.g. MEDIAN) on
other hand require the retrieval of the actual records enclosed
in the query region in order to compute the aggregate val ue.
This is supported with direct reference sequence of lines in
its sub tree. When evaluating a query the records in a node’s
sub tree can be reported immediately once the node has been
reached, without traversing remaining sub tree below this
node.

Records in Hilbert order are stored in consecutive blocks on
disk and from multidimensional regionsin the original space.
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6. CONCLUSION

This paper presents the dynamic system for representation
and indexing relational OLAP System with mixed categorical
and continuous dimensions. The proposed approach is
dynamic in nature and flexible enough with respect to
dimension cardinality. Therefore, it alows from for the
indexing of continuous space while building on top of
established mechanisms for index construction, querying
representation of mixed categorical /continuous data at
storage level is the contribution of this research work. The
outcome of the current research is the efficient SOLAP
system that is capable of handling massive data. Empirical
results imply the practical benefits of the proposed indexing
approach. Hilbert curve space may also be applicable to
multidimensional storage of Disks (MOLAP) as future
direction of current research.
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