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Abstract

In the Database Laboratory of the University of A Corufia, we have a software product
line for the creation of Geographic Information Systems (GIS) on the web. In the case
that the data is available in a data warehouse, the current functionality of the product line
is not enough. Therefore, it is necessary to create a component in charge of connecting
the data warehouse with the user interface providing the usual functionality (filters and
aggregations in the different dimensions of the data warehouse).

Given that integrating the functionality and variability of the exploration of a data
warehouse in a software product line is complicated, we have opted for a first approximation
to define an exploration component in a GIS of any data warehouse. The component
receives, utilizing a domain-specific language, a description of the data model (i.e. the
facts and the hierarchy of dimensions, how each of them is related, and the way to retrieve
their values) and makes the user interface components independent from the management
of the communication with the data warehouse.

1 Introduction

Currently, in the Database Laboratory (LBD) we are working on three Geographic Information
Systems (GIS), all of them related to the visualization of Spatio-temporal data stored in data
warehouses. The projects in question are CEDCOVID, a system that allows the visualization
of geographic data related to the incidence of COVID cases during the pandemic; MAGIST, a
system that allows the visualization of the state of traffic in cities; and SIGTRANS, a system
that allows the visualization of data related to the use of public transport. These three systems
have in common that one of their main functionalities is the visualization of queries resulting
from filtering and aggregation of the dimensions of data stored in a data warehouse.

The LBD has been working for years with a Software Product Line (SPL) for the generation
of web-based GIS [1]. Although the basic functionality of each of the three systems can be
implemented through the LPS, the functionality related to data warehouses is not available
and it is not feasible to implement it as part of the LPS without a prior exploration of the
different functionalities required in each product.
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To avoid having to implement the logic that manages the different levels of aggregation and
spatio-temporal filtering of the data warehouses as many times as projects are to be developed,
and to acquire the necessary knowledge to address future integration in the LPS, a component
has been designed that allows a declarative description of the dimensions, their relationships
(dependencies) and how to retrieve the possible values of each dimension.

On the other hand, it is also desirable to decouple the visual components of the data retrieval
process, with the option that the values of the dimensions can come from different sources
since there is the possibility that there are dimensions that can have static or dynamic values
depending on the application.

2 Proposal

To support any data warehouse that follows a snowflake scheme with dimensions connected
to the fact table, we have designed a component that receives a specification defining the di-
mensions and the relationships between them. In addition, the developer can indicate how the
possible values for each dimension are retrieved taking into account those selected in other re-
lated dimensions, and how the user interface is redrawn when necessary. With this information,
the component takes care of managing changes in the user interface and communication with
the data warehouse when necessary.
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Figure 1: Diagrama de Clases del componente propuesto

Figure 1 shows a class diagram of the component. DataStore is the main class that controls
and manages the internal state of the selectors and is used by the developer integrating the
library. FilterSelector represents the set of classes corresponding to the dimensions and
relations of the data warehouse. They are created from a specification (see example in fig. 2).
FilterSelectorValueProvider is the interface that is implemented with the logic to retrieve
the dimension data. For example: for the province level of the spatial dimension, a list of
provinces should be retrieved. UIUpdater is the interface that defines the behavior of the
application when the view needs to be refreshed (usually updating the geometries of a map or
the elements of a list).

As an example, in the left part of Figure 2 we see the specification that would implement
the data warehouse model. From this specification, views with selectors are created (right-hand
side of the fig. 2). The first filter, MUNICIPALITY FILTER, will be automatically populated with
the values of the municipalities, which will be retrieved using the concrete implementation of
the interface FilterSelectorValueProvider. When a municipality is selected, the DISTRICT
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Figure 2: Specification and resulting visual component

element shall be updated, as indicated in the specification (property actions). To update
the values of this new selector, the implementation of FilterSelectorValueProvider shall be
used again. In addition, the values of SECTIONFILTER will be updated, and it will continue with
the rest of the filters. It is also possible to define a property redraw, which tells the component
that, when the selector value changes, a request must be launched to update the UI, using the
implementation of UIUpdater.

3 Conclusions and future work

The proposed solution defines a component that helps code reuse for systems using data ware-
houses that perform spatio-temporal data aggregations and filters. By defining the dimensions,
their relationships, and the way in which their possible values are retrieved, the proposed com-
ponent manages the selectors and avoids developing the logic for each of the systems.
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