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Abstract

Water management in urban areasisacomplex task because of the several interactionsthat exist between
the different facets of the urban water system (surface and subsurface water, sewer system, water supply
system, water and wastewater treatement plant, etc) and the many stakeholders in this context. It is
necessary to reconsider current practicesin order to shift from a sectored approach towards an integrated
and global one.

Such an approach implies that for each decision that has to be taken or each operation that has to be
planned, numerous parameters must be considered and huge amounts of data have to be handled.
Software tools offer in this context very interesting potentialities because of their ability to store, manage
and exploit large volumes of spatia, thematic and temporal data. However, it turns out that such tools
are not so easy to put into practice : exchange of information remains difficult, a lack of functions
specific to water management has been stated, and the complexity of the domain itself makes the
construction of dedicated software systems difficult and costly.

The objectives of the present study are thus to develop concepts and a methodology allowing the
development of software systems that support the management of urban water in an integrated and
sustainable way. First, an identification of the criterionsthat must be fulfilled by such systemsis carried
out. It is shown that they must be: 1°) able to evolve in the same direction as water management
practices; 2°) adaptable to the specific needs of their users; 3°) deployable on various computer systems
configurations; 4°) able to interact with third party software systems; 5°) built and modified easily ; 6°)
user friendly; and 7°) affordable.

Thisresearch, taking into account these requirements, proposes to build software systems by assembling
business components. Business components are reusable autonomous groups of software components
that allow the handling of business objects, which are themselves high granularity objects that represent
things active in the business domain. Indeed, such components allow the construction of software
systems that exactly match users requirements while taking advantage of the integration of preexisting
parts : rapid development processes, cost reduction and increased quality.

From atheoretical point of view, the proposal is built on three main principles :

« the complexity inherent to the domain of urban water management is tackled by segmentation. Each
business component allows the handling of a coherent, limited and clearly defined set of concepts. A
software tool can be built by integrating such business components and then be customized, thus
recreating the complexity of the domain, but in a controlled manner;

e "rea world" entities act as points of articulation between the businesses of the stakeholders : in the
field of urban water management, the different actors handle, in the context of their business
processes, abstractions of the same "real world" entities. Specific business components support the
handling of these abstractions, submitting them to each user in a form that fits their needs. In this
way, a business component, implementing awell defined set of concepts, will be used by the group
of users concerned by these concepts, alowing an integrated approach of the different business
processes,

¢ business components must be conceived in order to maximise their reusability potential in different
software applications. Indeed, if this potential is high it is more worthwhile to develop the concerned
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business component.

From atechnical perspective, the proposal isbased on :

« object orientation, which allows a direct mapping from the real world to the software system, and
facilitates the development of systems that are modular, evolutive and easy to understand;

« software components, which alow the grouping of logically correlated functions and concepts into
autonomous units. Such components are, with regards to their reusability, of an adequate level of
granularity;

 interoperability among components realised through a clear distinction between interfaces (the
definition of the services offered) and implementations (the way of carrying out these services),
associated with a standardisation of these interfaces.

This research presents a way to identify, characterize and develop a set of business components
specifically for urban water management software systems. The structure of such components is
described. Two main kinds of business components are distinguished : entity components, which alow
the handling of real world entities; and process components, which are designated to support specific
business processes, and offer for this aim the adequate functions.

Designated to be reused, business components must be constructed very meticulously, and the use of a
software development method isfor this purpose unavoidable. A method, dedicated for the development
of business components in the domain of urban water management, is presented, whose characteristics
are : 1°) to be based on the analysis of the business processes of the stakeholders; 2°) to alow rapid,
iterative cycles, each of them leading to a set of operational business components; 3°) to alow the
stepwise definition of aglobal reference model of the urban water management domain that supports the
development of coherent and non redundant business components; and 4°) to offer a technique that
maximises the reusability potential of these components.

The presented concepts, as well as the development method, are validated through prototyping. It is
shown that a business component based approach of software systems offers a real opportunity to
improve the business processes in the field of urban water management. Such components aso offer
possihilities to easily implement software systems that will help the monitoring and management of the
urban water system. The enhancement of the value of the available data and the information exchange
between stakeholders is facilitated. Thus, the development and use of business component based
approaches must be encouraged. For this reason, this research concludes with the proposal of an
organisational process aimed to stimulate and coordinate the setting up of a "business component
market" for urban water management systems.



