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Methodology for the testing of INSPIRE specifications
Background
The Commission will during the coming years publish specifications for the implementation of the INSPIRE directive. This paper mainly relates to the data specifications for the themes specified in Annex I-III. It is a requirement that the member states through their LMO’s and the user communities through their SDIC’s, test these specifications. The objective of these tests is to assure that the specifications are balanced in terms of cost and that they contribute to solving user needs.
Annex I tests
The draft data specification for the Annex I themes is planned to be published in mid September 2008 (needs to be confirmed). The testing is to be finished by January 2009. There will be a comments resolution workshop on February 19-20 2009.
The data specification testing consists of two parts, one transformation testing and one application testing. The aim of the transformation testing is to study how to transform data in local schemas to data in INSPIRE schemas. When INSPIRE is being implemented, this type of transformations is to be provided by the data provider. The aim of the application testing is to study if the specifications adhere to user needs and to test the integration of several themes. These tests are to be driven by use cases. Since the time plan is so compressed and since it requires quite a long calendar time to establish use cases, the application testing is for the time being not considered in this paper.
Strategy for transformation testing
The aim of the transformation testing is to study how to transform data in local schemas to INSPIRE schemas. The test results shall also be used for input to cost considerations.
The following items are to be tested

1. Data content and structure by generic comparison of schemas

2. Delivery (can local data be mapped to target)

3. Reference systems (coordinate system transformation might be required)

4. Data quality and metadata (are metadata available)

5. Portrayal (styling data according to the specification)
The testing is here proposed to be made in 4 stages, each one explained below. The main strategy in this testing is to use the ETL (extract-transform-load) approach. However, when the INSPIRE services are to be implemented (in two years time), other approaches might be used. 
Preliminary desk study
The objective of the desk study is to gather some basic information about the data theme being tested. The desk study shall among other things include the following actions.
· Preliminary schema matching. 


Schema matching is the process of identifying corresponding concepts in the source schema (national data sets) and the target schema (INSPIRE specification). The proposed procedure is here to first, for each INSPIRE feature type identify the corresponding feature type(s) in the national data sets. Then secondly, for each attribute in the INSPIRE feature types, identify the corresponding attribute(s) in the national data sets. If an INSPIRE attribute is missing, investigate if additional feature types from national data sets shall be included
· Identification of source schema. 


The goal here is to identify the schemas that have been used for the source data sets. Even non-formal descriptions of schemas are of great value. In conjunction with this work, the question whether the data follows the schema shall also be investigated, for instance through interviews.
· Metadata survey. 


The goal here is to investigate if the metadata as specified in the INSPIRE specifications are present. The goal is also to specify the spatial reference systems being used. In case data is expected to be inhomogeneous, this should also be specified here.
· OGC compliance. 

The goal here is to specify if there are any existing OGC services that are using the source data sets.

Generation of Source GML data

The objective of the extraction process is to identify costly procedures when generating GML data that conforms to the source schema. This problem is expected to increase in cases when the source schema is not specified or when data are loosely coupled to the source schema.

· Specify source schema in XML and constraints. 

In cases when the source schema is specified, it has to be converted to XML. In cases where such a schema is lacking, a schema has to be created. In addition to the schemas, some geometric constraints might also need to be specified, such as edge matching constraints, topological constraints etc, if not specified in the schema.
· Extract sample data sets 


The goal here is to extract sample data sets from the entire source database. The sample data sets shall be representative for the quantification of problems that may occur. The extraction should be based on random sampling.
· Convert sample data sets to GML/XML. 

In case the extraction above is not based on XML/GML, a transformation from the export format to GML/XML is required. 
· Quantification of data inconsistencies. 

When the source data is loaded in a XML parser, the consistency with the schema can be studied. For the time being, procedures for automatic correction have not yet been developed. Instead, one of the two following approaches can be applied. The first is based on data reduction, or simply deleting the features that do not fit the schema. The second option is to gradually relax the constraints in the schema. It is here proposed that both methods are used and reported. 
Transformation to INSPIRE GML schema
The objective of the transformation test is to estimate the occurrence of costly procedures in a future schema translation process.

· Schema matching. 

Based on the preliminary schema matching study, a final matching is established. These rules are then used for a XSLT based transformation.
· Schema mapping

The goal here is to specify the transformation rules when transforming from source schema to INSPIRE schema. This procedure requires knowledge of data transformation tools. It is here assumed that there is a list of tools required. The first version of this list can be based on the Humboldt experiences. In case this list is not sufficient, it can be extended.

· Schema transformation. 

The objective of this task is not to do the actual transformation, only to estimate the occurrence of costly procedure. It is expected that the transformation tools are implemented as WPS services or manual processes. In this test, these procedures are implemented as WPS processes only counting the number of transformations it is supposed to perform. 

Evaluation and reporting
The objective of these procedures is to prepare and compile the reports of the tests according to the INSPIRE guidelines and other requirements.

· Metadata costs. 

In case some metadata are missing, the cost for its inclusion is to be estimated.

· Extraction costs


The goal here is to estimate the costs related to data extraction.

· Transformation costs. 

For each WPS service being identified, its cost per access is estimated. This is especially important if manual operations are required. If the source data then has been extracted on a randomly basis, these estimates can be used for estimating the entire transformation costs. 
































































Anders Östman

Professor i Geomatik och föreståndare för GIS-institutet

GIS Institutet i Gävle, Högskolan i Gävle. Postadress: 801 76 Gävle. Besöksadress; Nobelvägen 2.

Telefon; 026-64 84 36, 070-649 1975. Telefax: 026-459 2011. Hemsida: www.hig.se/t-inst/gig


