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1 ISESS 2015 Workshop Outcomes 

Based on the initial inputs from the position paper on the Evolution of Environmental 

Information Models, two workshop blocks were held at ISESS 2015 with the goal of 

both further scoping the actual problem of maintaining alignment during the evolution 

of environmental information models as well as looking for possible mitigation ap-

proaches based on possible tools, processes and governance models. The INSPIRE 

process in Europe was used as a concrete example of this process, where UML data 

models were transformed to XSD schemata for the provision of environmentally rele-

vant spatial data. The following sections detail the discussions and outcomes of this 

workshop. 

2 Stakeholders & Drivers 

In order to get a better grasp on the issue, we began with discussing the relevant 

stakeholders and their influence on the development and extension of data models for 

environmental data. The following stakeholder groups were initially identified: 

 Governmental organizations 

 Research institutes/universities 

 Companies/industry 

 Private initiatives, citizens groups 

 NGOs 

However, in the course of the discussions, it became clear that we had ignored an 

essential stakeholder group – the actual developers of both the data models and even 

more, the developers of the applications utilizing these data standards. 

When looking at how other de-facto standards had been created and evolved, i.e. 

GeoJSON, the development and standardization drive came less from a top down 

governance and far more from the developer’s requirements in accessing and ex-

changing spatial data. A similar approach could prove valuable to environmental in-

formation models. 

At the same time, one of the shortcomings of environmental informatics became 

clear; as environmental informatics is a chronically underfunded domain, few profes-

sional developers manage to establish themselves over longer periods of time. The 

classical environmental developer is often an expert from an environmental domain 
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who has picked up IT skills on the side; thus, many mainstream IT techniques are not 

well entrenched in this area. A wide and dedicated developer base, such as exists 

around the wider spatial data domain, hasn’t been established for the specifics of en-

vironmental data management and provision. 

3 Governance 

Based on the workshop discussions, it became clear that there can be no centralized 

top-down governance for the environmental data model extension process. This is due 

to the wide pool of involved stakeholders which must be included within such a pro-

cess, and which do not fit under any existing governance umbrellas; at the same time, 

exclusion of any of the identified stakeholder groups would be counter-productive. 

A further problem pertaining to governance is the absence of a commercial driver 

in the environmental sector which has led to such standards as the KML standard 

lanced by Google. This led to the conclusion that such a structure would be better 

served by a decentralized approach, similar to the processes leading to other grass-

roots standards such as GeoJSON. 

Ideally the data model extension process could be implemented in a manner that al-

lows for individual stakeholder groups to utilize their own infrastructure, but to allow 

for cross access and referencing between these individual thematic islands. This 

would allow the individual groups wide autonomy, while helping to support the 

alignment process as the various data model extensions continue to grow and evolve. 

4 Processes 

There was wide agreement on the approach of reusing before reinventing; it would be 

welcome if it were possible to reuse both complete classes as well as properties 

stemming from existing data models. For this purpose, existing standardized data 

models and their extensions must be made publicly available in a reusable form to 

assure that all stakeholders can gain access. Through the reuse of existing classes and 

properties in the extension of standardized data models, the likelihood of such exten-

sions diverging would be reduced.  

The possibility of flagging portions of the data models for possible reuse, i.e. pre-

identifying possibly generic aspects, was also discussed as a way of clearly dissemi-

nating relevant portions of the data models. 

A further mechanism for alignment between extensions is the definition of well 

governed naming grammars for the names of classes and properties. This would make 

it easier for developers of data models to quickly identify and understand the existing 

data model concepts. However, such agreements are difficult to enforce, especially if 

there is no strict governance across all stakeholders. 

The advantages of working in small iterative steps based on the most pressing re-

quirements instead of creating a final all-encompassing solution were praised. Such 

an approach assures that what is defined is actually used, and avoids the accumulation 
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of well-meant but not utilized additions to the data models, and thus leads to more 

clarity.  

Finally, there was agreement that in the process of tailoring existing standardized 

data models to specific purposes, there must be room for both extension and profiling. 

This implies that the existing standardized data models must be expressive enough for 

many needs (the aspects not required in a specific situation then being suppressed by 

profiling) while being structured in a manner that allows for seamless extension of 

further specific concepts required in certain specialized contexts. 

4.1 Storage of Models and Properties 

One possibility for making existing data models, their extensions and semantically 

typed properties openly available would be to put them on to a collaboration platform 

such as Subversion or GitHub. The advantages of using such a software versioning 

and revision control system are that they are readily available and easily accessible 

across organizations; they are also often accessible using standard search engines such 

as Google. However, as these systems are designed for software versioning, the dis-

advantage is that they do now allow for targeted searching of data models (i.e. XMI 

versions of UML). 

A different option could be the RAS (Reusable Asset Service) server developed by 

Sparx for use with Enterprise Architect. However, it is unclear if this repository will 

be accessible from other UML tools. 

5 Reusable properties 

While making existing standardized data models as well as their thematic extensions 

openly available would be a valuable step towards maintaining harmonization 

throughout the data model extension process, based on current technological stand-

ards, particularly pertaining to UML, this would only allow for the reuse of existing 

classes. A far greater benefit is anticipated from the possibility of reusing individual 

properties, defined in the definition or extension of one class, in other classes requir-

ing the same information.  

This form of semantic expressiveness and reusability is standard in the world of 

linked data technology (RDF/OWL), but at present not available within the UML 

world, which is the de facto standard for the definition of standardized data models. 

This deficit is especially vexing as many of the concrete technologies the UML data 

models are then transferred to such as XML do support the concept of reusable prop-

erties. Initial steps towards introducing reusable properties within the UML world 

have been made in the NIEM-UML standard recently adopted by the OMG; however, 

in this dialect the properties are constrained to XSDProperty within the UML, for 

wider reuse this should be widened to URI-Property, thus removing the binding to the 

XML world. 
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5.1 Profiling of reusable properties 

In the basic linked data paradigm, while the semantics of properties are clearly de-

fined, other characteristics such as the allowed cardinalities are not predetermined. 

Even in higher semantic models such as OWL, the cardinality of a property in relation 

to a class is defined by the class, not the property itself. This would need to be sup-

ported in such an UML extension in order to allow for full expressiveness within data 

models while maintaining the advantages of reusable semantically typed properties. 

A further profiling question pertains to properties referencing controlled vocabular-

ies (so referencing a constrained range). It should be possible to adjust the range of 

allowed values in profiles, allowing the reusable properties to reference an extended 

or wholly different vocabulary as required. 

5.2 Accessibility & Discoverability 

In the section above on processes, we have already discussed the requirement for 

making data model components, both standardized data models and their thematic 

extensions on the class level as well as vocabularies of standardized properties, open-

ly available via publicly accessible repositories. However, just making something 

available does not implicitly make it accessible; the more that is available, the harder 

it is to find, just as it is often difficult to find the forest for all the trees standing in the 

way. 

To allow for discoverability, various mechanisms were discussed. A first approach 

was to semantically annotate both the classes and properties being made available by 

references to external ontologies. These links should also be available on the XMI 

level. In order to assure a maximum of harmonization between disparate data models, 

relations between properties should also be supported. This would allow for the crea-

tion of semantic mappings between data models in order to support semantic align-

ment. 

In order to avoid an additional burden on the developers of the data models, the 

possibility of extracting relevant information pertaining to the class or property from 

comments in the documentation of the data model was considered a good approach. 

Open is the question as to what ontology or ontologies this information could be 

mapped to. 

The model for tagging within the Open Street Map community was brought up as a 

possible best practice. In this model, tags can be dynamically defined on an openly 

accessible wiki and applied by users; in regular intervals the community then comes 

together to “clean” the rapidly growing pool of tags, trimming away redundancies and 

harmonizing the relations between the existing tags. This process can be supported 

through analysis of the frequency of occurrence. 

Discoverability can also be supported through the use of well governed naming 

grammars for the names. Algorithms such as implemented in the Microsoft Intel-

liSense development support tool would be of value in rapid identification of concepts 

with similar names. In addition, tools such as Lint could be of support in this align-
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ment process. It was also suggested to create services to provide possible matches 

based on the above mentioned technologies for rapid access to possible matches. 

5.3 Alternative approach 

As an alternative to introducing reusable property types into UML, the idea was float-

ed that a similar semantic definition of properties could also be reached by providing 

a complex hierarchy of semantically typed data-types as follows: 

Fig. 1. Derivation of type semantics in UML

 

While the attribute itself would not provide information as to the semantics of its 

value, the data-type selected would take over this role. However, all participants in 

the WS agreed that this approach “scares” them; while it could theoretically be work-

able, nobody was happy with it and the idea was not further pursued. 

6 Conclusions 

The workshop confirmed the initial impression that there is a strong need for action 

pertaining to the evolution of environmental information models. If nothing is done, 

there is a grave danger that the existing standardized will proceed to evolve and di-

verge so as to endanger future interoperability. 

Due to the widening scope inherent in an open world it became clear that what was 

needed was less central governance than proper enablement, providing means for all 
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involved stakeholder communities to share and reuse their work in an orderly fashion. 

In order to support this process, the addition of reusable properties, such as are com-

mon in semantic technologies, into the UML standard was seen as highly beneficial. 

In addition, mechanisms for semantic annotation of the reusable parts of the data 

models would be very valuable to support both the discovery as well as understanding 

of these basic building blocks. 

Through the introduction of the mechanisms described within this document, it is 

believed that a valuable step towards enabling the aligned evolution of environmental 

information models by diverse stakeholder communities can be made. 


