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1 Introduction
It is proposed in Task One of HMA-FO to adopt the model-driven approach of ISO TC211 for developing GML application schemas. This uses a UML conceptual model of the application schema as the primary artefact, with other artefacts (GML application schema, documentation, etc.) derived or generated from it semi-automatically.
This approach has been adopted by INSPIRE, and represents current best practice for interoperable geospatial data modelling.

Moreover, it is proposed (like INSPIRE) to adopt the Enterprise Architect (EA) UML CASE tool for developing the conceptual model. EA is inexpensive and offers rich functionality for geospatial data modelling, and is being widely adopted by the geospatial community as the conceptual modelling tool of choice. The ISO TC211 Harmonised Model Maintenance Group (HMMG) has recently abandoned Rational Rose in favour of EA for maintaining the normative version of its UML models.
This document describes how to set up the modelling environment for HMA-FO conceptual modelling in Task One.
2 Install Enterprise Architect
A recent version of Enterprise Architect should be installed. It is available to purchase, or in a 30-day trial version, from:

http://www.sparxsystems.com.au/
This document does not provide an EA tutorial, but the software comes with documentation. Basic familiarity with UML modelling is assumed.

3 Create HMA-FO project in EA

An initial EA project file for HMA-FO should be created:
1. Use the EA menu to create a new project file (File|New Project...).
2. The project should be created in any suitable local directory, and with any filename (‘hma-fo.eap’ is logical).
3. Click ‘Cancel’ in the ‘Select model(s)’ dialogue box – the HMA-FO model will be imported, not created.

[image: image1.png]Select model(s)

‘Select model(s) to add to your project Select Common v

Technology Name.
Business Process

= ICONIX I Requirements
I~ use Case

[~ Domain Model
[~ Class

I~ patabase

I~ Component
[~ Deployment
[~ Testing

[~ Maintenance
I~ Project Management
I User Interface

DoFen®mnmsE





4 Obtain access to HMA svn

The Open Geospatial Consortium has established a private subversion repository for ESA HMA activity. Development of GML Application schema extensions under HMA-FO is using the repository at the following URL:

https://svn.opengeospatial.org/ogc-projects/public/hma/OGC-06-080 (GML EO App Schema)
Two steps are required in order to obtain access to this repository:

1. First obtain access to the HMA project within the OGC portal: OGC members should send an email to the portal administrator (gbuehler@opengeospatial.org) requesting access to the HMA Project. (Non OGC members should discuss their access requirements with the HMA project or Task One lead.)

2. Having obtained access to the OGC HMA Project, a browser should navigate to the HMA project page at: http://portal.opengeospatial.org/?m=projects&a=view&project_id=309. A link is available under ‘Project Information Resources’ to register for access to the svn repository.

5 Install subversion client software
Free svn client software for Windows includes:

· tortoisesvn (http://tortoisesvn.tigris.org): A user-friendly client integrated with the Windows explorer.

· CollabNet (http://www.collab.net): A command-line svn client.
It is recommended to install both of these – the first is useful for initial checkout of svn repositories, the second is needed for EA. Alternatively EA may use any other command-line svn client that may already be installed.
This document does not provide an svn tutorial, but detailed documentation is available at http://svnbook.red-bean.com, or else with the installed client svn software.

6 Install HMA-FO model
There are several steps involved:

1. Obtaining a local working copy of the svn repository

2. Configuring version control settings in the EA project

3. Importing the version-controlled model into EA

6.1 Check-out local working copy of HMA-FO svn repository

First, a local working copy of the HMA-FO svn repository (https://svn.opengeospatial.org/ogc-projects/public/hma/OGC-06-080 (GML EO App Schema) should be checked out with subversion:

· using tortoisesvn, the ‘Right-click|SVN Checkout...’ dialogue may be used
· using a command-line client, the following command may be issued: svn co ‘https://svn.opengeospatial.org/ogc-projects/public/hma/OGC-06-080 (GML EO App Schema)’

6.2 Configure version control settings in EA project

Next, version control settings need to be configured within the EA project created in section 3 above:
1. Select version control configuration from the EA menu (Project|Version Control|Version Control Settings...). This will display a dialogue box (Figure 1).
2. Set the project to be a ‘private model’ (i.e. the local working EAP file is local) by selecting the checkbox ‘This model is private’.
3. Set a new configuration:

a. Unique Id: hma-fo (NB: it is important that this identifier is used exactly as-is)

b. Type: Subversion

c. Working Copy path: the base directory of the HMA-FO local working copy checked out in section 6.1.
d. Subversion Exe Path: file path to subversion command line client

4. Save the configuration using the ‘Save’ button
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Figure 1: EA project version control configuration dialogue
6.3 Import model into EA

An EA model is version controlled through its representation as an XMI (XML Metadata Interchange) file. This HMA-FO model XMI file needs to be imported into the EA project:

1. Within the EA ‘Project Browser’ (View|Project Browser), right-click on the model root (Model) and select ‘Package Control|Get Package...’. This will display the ‘Get Shared File’ dialogue (Figure 2).
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Figure 2: 'Get Shared File' EA dialogue for importing version controlled XMI
2. Select the ‘hma-fo’ version control configuration created in section 6.2.
3. Select the version-controlled XMI file ‘HMA-FO.xml’.
4. Click the ‘OK’ button to perform the import.
7 Install ISO TC211 models
The same three-step process is followed to import the version-controlled ISO TC211 models into the EA project.
7.1 Check-out local working copy of ISO TC211 svn repository

Check out a local working copy of the ISO TC211 svn repository into any suitable location. The official svn repository is now based at the JRC in Ispra (https://inspire-twg.jrc.it/svn/iso/), but is not publicly accessible. However, a mirror is maintained at: https://www.seegrid.csiro.au/mirrors/iso-harmonized-model:
· using tortoisesvn, the ‘Right-click|SVN Checkout...’ dialogue may be used

· using a command-line client, the following command may be issued: svn co ‘https://www.seegrid.csiro.au/mirrors/iso-harmonized-model’

7.2 Configure version control settings in EA project

Version control settings need to be configured within the EA project:

1. Select version control configuration from the EA menu (Project|Version Control|Version Control Settings...). This will display the ‘Version Control Settings’ dialogue box.

2. Set a new configuration:

a. Unique Id: isotc211 (NB: it is important that this identifier is used exactly as-is)

b. Type: Subversion

c. Working Copy path: the base directory of the ISO TC211 local working copy checked out in section 7.1.

d. Subversion Exe Path: file path to subversion command line client

3. Save the configuration using the ‘Save’ button
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Figure 3: EA project version control configuration dialogue
7.3 Import model into EA

Finally, the ISO TC211 model XMI files need to be imported into the EA project:

1. Within the EA ‘Project Browser’ (View|Project Browser), right-click on the model root (Model) and select ‘Package Control|Get Package...’. This will display the ‘Get Shared File’ dialogue (Figure 2).
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Figure 4: 'Get Shared File' EA dialogue for importing version controlled XMI

2. Select the ‘isotc211’ version control configuration created in section 7.2.

3. Select the version-controlled XML file ‘isotc211\ISO TC211.xml’.
4. Click ‘OK’ to perform the import. Note that this imports only a template for the full set of ISO TC211 XMI model files, all of which are separately version-controlled. One further step is required actually to import all of the individual ISO TC211 models (an alternative would be to import all of these models manually without using the ‘ISO TC211.xml’ template):
5. Right-click on any version-controlled package within the Project Browser and select ‘Package Control|Get All Latest’. Click ‘OK’ in the ‘Get All Latest’ dialogue (Figure 5). This may take some time, and it is recommended not to attempt the step unless a high-bandwidth internet connection is available – the entire hierarchy of ISO TC211 models is imported into the EA project. Future updates are much quicker since only differential svn changes are applied.
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Figure 5: EA dialogue to update all version-controlled packages from svn.

Following HMA-FO and ISO TC211 model installation, they both should be displayed within the project browser, Figure 6.
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Figure 6: EA Project browser with HMA-FO and ISO TC211 packages installed
8 Install INSPIRE UML profile

The INSPIRE Generic Conceptual Model [D2.5] describes (in section “9.6.3 UML profile”) a UML profile to be used for conceptual modelling. It defines various stereotypes and tagged values that should be used. An XML template implementing this profile for EA is available in the subversion repository, filename ‘INSPIRE_UMLProfile_D2.5_v3.0.xml’.

This template should be imported into EA:

1. Open the ‘Resources’ tab (View|Resources).
2. Right-click on the ‘UML Profiles’ node and select ‘Import Profile’, this will display the ‘Import UML Profile’ dialogue box.
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3. Select the INSPIRE UML profile file (‘INSPIRE_UMLProfile_D2.5_v3.0.xml’). The default Import option checkbox settings are fine.

[image: image9.png]Import UML Profile

Profile: ‘UML Profile for INSPIRE data specifications (Version: 3.0-2) ‘
Filename: ‘M(GML EO App Schema)|INSPIRE_UMLProfile_D2.5_v3 0xmi| ‘ [ ]
Import
Element Size. [
Color and Appearance Code Templates .
|Atternate Image [] Overwrite Existing Templates

View | [ _mpon | [ cCancel | [ Hep |





4. Import the profile by clicking the ‘Import’ button. The INSPIRE profile is added to the ‘UML Profiles’ folder within the ‘Resources’ tab.
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9 Subversion interaction through EA
Now that the version-controlled ESA HMA-FO model has been fully imported into a local EA project file, all version-control interactions should proceed via EA. It is strongly advised not to independently update the local working copies of HMA-FO or ISO TC211 except through EA. The main operations that are necessary through EA are:

1. Checking out the HMA-FO model for editing: Right-click the HMA-FO model (‘EO App Schema’) within the Project browser, and select ‘Package Control|Check Out...’. The model is then available for local editing.

2. Checking in a modified HMA-FO model: ‘Package Control|Check In...’. The XXX dialogue will display allowing informative comments to be added to the svn revision history for this update of the HMA-FO model.
Additional instructions for using subversion in EA are available in the EA help documentation (also available online: http://www.sparxsystems.com/uml_tool_guide/uml_model_management/versioncontrol.html). 
10 Schema generation with ShapeChange
The open-source tool, ShapeChange, is used to automatically generate a GML application schema from a conformant EA UML model, following the rules of ISO 19136:2007 Annex E ‘UML-to-GML application schema encoding rules’. The tool has been adopted by INSPIRE for generating the normative INSPIRE schemas from the theme-specific INSPIRE UML models.
Currently, ShapeChange is not publicly available in the INSPIRE-conformant version, however this is expected to change very shortly. Meanwhile, export of a GML Application Schema from the EA HMA-FO UML model can be performed as required (with permission of ShapeChange owner Interactive Instruments) by project partner STFC.
11 Model documentation export

An EA template is available on the HMA-FO svn (in the directory ‘OGC-06-080 (GML EO App Schema)/EA documentation templates’) to generate model documentation in a human-readable form. It uses a ‘feature catalogue’ format consistent with ISO 19110 and ISO 19131. This has been developed by INSPIRE and kindly made available to the HMA-FO project. The following steps are required:
11.1 Import the RTF template into EA

The template file should be imported into EA to provide a template that can be used to export an RTF documentation file:

· Open the template import dialogue (‘Project|Documentation|Rich Text Format (RTF) Report...|Templates|Import From Reference File’)
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· Click ‘Import from Reference File’ to display the ‘Import Reference Data’ dialogue. Select the template file ‘RTFReportTemplate_xml.xml’ from the directory ‘EA documentation templates’.
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· Click ‘Import’ and a new template (featureTypes_xml) should be displayed available for use.
11.2 Export model documentation

· Click once in the project browser to select the package for which documentation is required (e.g. the ‘EO App Schema’ package)

· Select the report-generation dialogue ‘Project|Documentation|Rich Text Format (RTF) Report...|Generate’
· Select the template ‘featureTypes_xml’ (this was imported in section 11.1). This template will export model documentation as XML format text within an RTF file.
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· Select a location for the output file (‘Output to File’)

· Generate documentation by clicking ‘Generate’

11.3 Transform documentation to HTML form using XSLT

The documentation now needs to be rendered for human reading:

· Open the RTF document created above.

· Copy and paste the contents into a new XML file.

· This file should validate against the schema ‘package.xsd’ available in the svn subdirectory ‘EA documentation templates’.

· Transform the XML document using the XSLT file ‘featureCatalogue_xml2html.xslt’ also available in svn. This will generate HTML that can be copied and pasted into a Word document.
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