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Integrating structured descriptions of processes
in geographical metadata

Abstract.

This paper extends upon a category of information, processes description, and its relevance in
metadata about geographic information. Metadata bases about processes are needed because processes
are themselves resources to manage. Besides, specific processes participate in the description of other
types of resources like data sets. Still, current metadata models lack structured containers for this type
of information. We propose a model to build structured descriptions of processes to be integrated in
metadata bases about processes themselves or about data sets.



Introduction

During the past five years, significant progresses have been made in modelling metadata to enhance
the management of geographical data. The release of the ISO19115 international standard was an im-
portant milestone. Metadata models initially aimed at resolving data transfer issues. Their application
is now to support data exchange and cataloguing. The very scope of these models has widened from
describing geographical datasets to describing aggregates of data sets, i.e. specifications of representa-
tion, and services. This paper extends upon the necessity of enriching geographic information meta-
data with structured descriptions of processes.

The first section of this paper details the need for this category of knowledge in metadata about geo-
graphical information. The next section is a brief state of the art of existing models to describe proc-
esses, including a prior work of the author in this domain. The section after describes our current ap-
proach that focuses on describing data production and management tasks to enrich metadata bases
within IGN.



The need for structured descriptions of processes in metadata

In this paper, studied processes are manipulations of geographical data to meet an objective. The
need for structured descriptions of processes in metadata is twofold.

Processes management metadata
Processes themselves are resources to manage so that a metadata model is needed to describe them.

Managing a process usually means to track its running or to assist operators in performing it. For in-
stance, the process of acquiring metadata about a data set could be designed as a process distributed
between several people participating in the production of the data set. In this case, metadata associated
to the data production process would be of the following forms :
" flags warning to perform a data metadata acquisition event associated to certain events in the data
production process,
guidelines to perform these metadata acquisition events.

Managing a process can also mean cataloguing it. The famous three stages of data cataloguing pro-
posed by the Global Spatial Data Infrastructure Technical Committee (GSDI 00), discovery, explora-
tion and exploitation, can be translated as follows for processes cataloguing :
~ discovery : What processes exist?
exploration : Which processes are close to the process I need?
exploitation : Can I use this process? Can I adapt it to my context? Or can I define a new process
through reusing existing processes patterns?
Processes that typically need cataloguing are repair processes. Repairing a given error consists in per-
forming an existing repair process when the error is already referenced. When it is not, it may consist
in designing a new repair process possibly based on catalogued diagnosis and repair processes.

Data sets description metadata

Modelling processes in metadata is also needed to manage other types of resources in the descrip-
tion of which processes appear. Indeed, descriptions of processes are already present in the ISO19115
model where the lineage entity is composed of sources and processes. This specific category of meta-
data, lineage, is essential to IGN sale engineers. They use it as a major source to assess the content and
quality of a data product or data set. They don't find so far this information in metadata bases but
rather by contacting production engineers.

The ISO19115 structure for processes elements in the lineage entity is free text. Obviously, this infor-
mation calls for a richer structure.



A need for a model of processes types and instances

To conclude this section, let us summarize what structures are needed to describe processes in metadata, as illus-
trated on Fig. 1. Integration of structured descriptions of processes in metadata about geographic information.

. A model is needed to describe :
processes types, like data matching,
processes instances, like consistency checking for two specific data sets.

These structures are needed to build process management metadata.

Descriptions of specific types of process constitute a metadata base about these types of processes. It
could entail information like the name of the process, its generic signature, its decomposition. Meta-
data bases about specific instances of a process can then be obtained through specifying elements in
the description of the corresponding type of process, like the name of the operator who was responsi-
ble for performing this process instance and some decisions he made during the process.

These structures are also needed to document the lineage metadata in data descriptions.

A type of process can be the production of a type of data sets. For instance the Scan25® product in
IGN is a data set series associated to a type of production process. The description of this type of proc-
ess is a lineage metadata for this specific aggregate.

The lineage metadata for a data set belonging to this aggregate is then the description of the specific
process instance which output was this data set.

Structures Metadata about processes Metadata about data
<<MetaClass>> i Metadata model for |
TypeOfProcess i types of processes |

structures
. — (All classes) Metadata Base ;
| about types of processes |
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Fig. 1. Integration of structured descriptions of processes in metadata about geographic information.



Existing models to describe processes

Models to describe processes as such are to be found in the domain of business management. They
integrate components like triggering events, decomposition and agents (Tozer 99).

In the context of the Web, there exist models to describe Web services. Web services realise specific
categories of process. In this area, the most achieved approach is that of OWL-S (OWL-S 02). OWL is
a W3C effort to propose languages to build ontologies on the Web. A section of OWL is specifically
dedicated to Web Services. It proposes the following RDF-like model to describe services. A resource
provides a service. A service presents a service profile, i.e. what the service does. A service is de-
scribed by a service model, i.e. how it works. A service supports a service grounding, i.e. how to ac-
cess it.

In the area of geographic information, there exist classifications of geographical Web services like that
of OGC (OGC 02). A promising work is that of (Lemmens et al.03) who extend the OGC Web service
taxonomy schema using DAML-S (former name of OWL-S).

All these models support the description of processes instances or of very specific process types like a
Web Service is. But they don’t provide much description for more generic process types, apart from
classifications.

In the COGIT laboratory, the TAGE model has been proposed to enrich ISO19115 metadata with
how-to-use knowledge (Bucher 03). This model describes application patterns like to locate an entity
or to match data sets. These applications patterns can be specified to obtain a description of a geo-
graphic application that should yield the result the user expects. TAGE relies on the classical concepts
of tasks and roles. A task is a family of problem and their solution. A task is a process type, generic or
specific. It can be specified to a more specific process type or to a process instance. A process instance
is a realisation of a task. The inputs and output of tasks are described through roles. A role is a variable
with a name and a set of possible values. For instance, the output of the task « to locate an entity » is a
role called « location ». The set of possible values for this role includes : a geometry in a spatial refer-
ence system, coordinates in a linear reference system, a place defined by a relationship with a geo-
graphic feature, a symbol on a map or route instructions. The role itself is task dependant whereas the
elements describing its values or not task dependant. These elements are called “domain elements”.
TAGE has been embedded in the TAGINE application to assist users in specifying a task which reali-
sation should meet their need.

Tasks and roles are relevant concepts in the description of generic processes. The TAGE model sup-
ports the description of tasks which decomposition varies depending on how they are specified, which
is not supported by other decomposition models. Moreover, the use of roles and of specification rules
embedded within the task allows for the consistent specification of the output depending on the speci-
fication of the input. This is far more precise than describing the signature of a process. Indeed, the ef-
fect of a process, as well as other properties of the process, may depend on the input data. The limita-
tions of TAGE are the complexity of this model and the consequent difficulty of acquiring tasks to
feed in the TAGINE database.



TAGE?2 : a simplified TAGE model

Our current approach to describe processes consists in simplifying the TAGE model to obtain a
model and a database that are more readable and easy to maintain.

A shift of objective

The corresponding application does not meet the same objective as TAGINE. Our ambitions have
shifted from enhancing external users access to geographical information to enhancing internal users
access to geographical information. This takes place in a new context in IGN where people are more
aware of the importance of metadata. This context is described in (Bucher et al. 03).

Technically, TAGINE aimed at supporting cooperative specification of a task. The new application
only aims at : browsing tasks, editing a task and interactively specifying it, storing tasks and storing
realisations of tasks.

The representation of tasks in TAGE2

In the initial TAGE model, tasks were to be modelled as instances of one class, similar to the ISO
FC_FeatureType structure. In TAGE2, a task can be modelled as a class extending the class “Task” or
as an instance of the class “TaskType”, as shown on Fig. 2. Double view on tasks : a specific task can
be described as a class extending the class Task or as an instance of the class TaskType.. The same
holds for domain elements with the classes “DomainElement” and “ElementType”. We use this be-
cause the java language does not support the representation of metaclasse. Still metaclasse like struc-
tures are needed as explained in section 0. A specific task should be both an instance of another class
and a class itself.

Describing a task as an instance of the class TaskType, or of a subclass of it, is useful to describe
numerous tasks, typically to build a metadata database about processes. Describing a task as a class is
useful to focus on the model of the specific task. Instances of this task will be descriptions of proc-
esses instances. These needs were listed on Fig 1. The use of TAGE2 structure to meet these needs is
summarized on Fig 3.

Task TaskType
type >

DataSet Matching TTDSMatching : TaskType

type : TTDSMatching

Fig. 2. Double view on tasks : a specific task can be described as a class extending the class Task or as an in-
stance of the class TaskType.



Fig. 3. The use of TAGE2 structures to meet the needs expressed in the first section
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A prototype

To build a prototype of TAGINE2, we have chosen to describe a specific data management task :
data set matching. This task is used by the data producer to assess the quality of a data set, to update a
data set or to build a multi-representation data set.

The domain elements for this task have been modelled according to the implementation of ISO stan-
dards in the laboratory plate form OXYGENE (Badard and Braun 2003). We introduced the concept
of data set and related it to features implementing the ISO FT_Feature interface. A data set is also as-
sociated to unit of storage that can be XML files or Oracle tables or directories. It has a description
that is a ISO19115 MD_DataDescription entity. These elements are illustrated on Fig 4. Other domain
elements relevant to the data set matching task are Feature catalogues that are referred to in
MD_Description entities.
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Fig. 4. Domain elements representing a data set.

The overall mechanism of the task is to find minimas of the distance between two representations of
the same space, at the model level and at the data level. Its decomposition is the following.

The first subtask is to match schemas. This consists in matching groups of elements in both schemas
that represent the same category of objects in reality. In this task, it is also important to identify rela-
tionships and attributes that don’t vary with the representation and to mark those that are identifiers.
This task should rely on stored correspondences between feature types in feature catalogues and on
stored marking of non varying attributes and relationships in each feature catalogue. In the future,
these elements will be integrated in the domain.

The next subtask is to rank the schemas correspondences after the evaluated easiness and quality of
data matching for the corresponding features. If two classes are matched that bear a non varying iden-
tifier, then features corresponding to these classes should be matched first. If two classes are matched
and bear numerous non varying relationships, the corresponding features should be matched early. In-
deed, these first results will then be used to match features related to them by these relationships.
There exist numerous rules like these ones that should be applied to build a tree of correspondences.

The last subtask is to match features. It is itself decomposed into three tasks : to select a feature in the
reference data set —after specific criteria-, to restrict the compared data set to features that may be
matched to the selection and to use geometric algorithms to assess the correspondence.

The Fig 5 shows task browsing supported by the prototype. A task is described by its roles, a brief de-
scription of its model, and a summarized description of its decomposition. This decomposition can be
browsed more in detail in another window. The “detail” buttons next to each role open windows de-
scribing the possible values for the role.
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Fig. 5. Browsing of the DataSetMatching task in the prototype. The interface is in french but some elements (the
tasks) have been translated into English or the purpose of this paper.



Perspectives

On-going work aims at providing a simple interface to edit tasks as well as domain elements.
The next step will consist in acquiring tasks and realisations of tasks.

A first method to acquire tasks consists in asking people to describe through the TAGINE?2 interface a
task they are familiar with, either by building a new instance of TaskType that will possibly reuse
other instances, or by building a new subclass of Task that will possibly reuse other subclasses.
Another method we plan to experiment is the analysis of a set of log files corresponding to the same
task to extract common patterns.

Acquiring realisations of a specific task will rely on the description of this task as a specific class. We
will focus on supporting this acquisition in a distributed context, i.e. when it is performed by several
people. Again this may be done through these people using the TAGINE2 interface or through the
analysis of their log files.

We intend to focus on the acquisition of data production tasks and on the integration of these descrip-
tions in the ISO19115 lineage entity.
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