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SpotlightsTN GTF Workshop

Observations and Experience of GTF Issues
1 Background
These observations are based on the author’s experience of developing and using transport planning software for over twenty five years. Until last year, the author was involved with many aspects of the design and development of the TRIPS transport modelling package, but he has also developed a number of simulation models covering urban, rural, and motorway conditions, as well as being familiar with various other sets of transport modelling software.

The TRIPS software has been long established, so a substantial design project to develop a new architecture that was free from some of the legacy constraints meant thinking about data issues in a way that is relevant to the interests of GTF
. 
2 Paradigms for GTF
Object Oriented Methods
The GTF design has been based around the approaches associated with object-oriented (OO) methods. These have become the accepted philosophy for almost all software development, although it should be noted that the concepts remain largely unfamiliar to transport modellers.
The use of OO methods is helpful in a number of regards but it must be recognised that the definition of the objects is more an art than a science. This raises the question of whether the correct set of objects has been defined and, if so, whether the methods of the object are satisfactory. Because it is difficult to answer in a definitive way, it is necessary that the GTF design incorporates an ability to adjust according to experience. This situation is assisted by one of the distinguishing feature of OO, namely polymorphism, which provides a built-in degree of flexibility. 
However the flexibility needs to extend to thinking about different ways in which transport models can be applied. One type of distinction is whether a model is a demand model, a supply (network) model, or an integration of both. There are also distinctions as to whether models are static or dynamic, depending on their treatment of time. There is no ideal model, so practical models adopt one form or another or, significantly for GTF, often seek to link different types of models, say a strategic demand model with a more detailed network model.

It may be observed that the current GTF design has objects that are strongly network orientated. The GTF design includes logical links between networks and spatial objects, notably zones, but this is not sufficient from the perspective of demand modelling. This requires that there are objects more strongly related to people and freight.

The definition of objects needs also to be more adjustable to scale. The analogy can be made with GIS systems which reveal more detail (objects) as the scale of view is reduced. In the case of GTF it is necessary that the objects can alter their representation, so that, for example, networks are simplified at larger scale views. A topic of considerable complexity, but which should nevertheless be handled by GTF, is the transfer of intersection data so that detail is preserved and adjusted where necessary. This is difficult because the definition of intersections is not always clear and some models will wish to view an intersection as a simple node, but others will require further details on the junction structure. The more detailed views can require single, large intersections to be represented more precisely as sets of intersections, depending on the modelling requirements.
Packages 

An aspect of object design is to determine how ‘large’ the objects should be. This is partly a matter of compromise; smaller, simpler objects are easier to comprehend and to make robust in operation, but this can lead to there being many objects that are difficult to understand as a group. This is a problem that the GTF design faces; there are many objects and it is difficult for non-specialists to appreciate their features without considerable effort.
This somewhat psychological matter is important because GTF will have to commend itself to a sometimes sceptical audience who have to be able quickly to see the main principles.

As this problem is common to most OO designs, the use of ‘packages’ that group objects into meaningful sets provides a means of hiding design details so that the key features are apparent. This is partly a matter of presentation; the packages themselves add little beyond the capabilities provided by the objects.

Thinking about the specification of packages and their contents is a good way of defining a broad structure for GTF that can be appraised and understood from a number of perspectives, such as for different model types.
Components

The use of components in software has come to refer to elements of software that can be re-used in different circumstances from those for which they were originally designed. They are associated with CORBA and Microsoft’s COM technologies (e.g. ATL COM). These ‘COM components’ incorporate the OO paradigm, but their distinguishing feature is the definition of their interfaces. That is, the definition of their sets of input and output information, and the methods that they support.
Once an interface is published, it cannot be changed. It represents a form of contract that the supply of a conforming set of input information will generate a set of output information. The details of how this is achieved are invisible, which has the considerable merit that people no longer have to worry about such matters. Of course, there come times when it is necessary to change the capabilities of an interface, but this involves publishing a new interface rather than changing an existing one.

COM components have a number of practical advantages, such as: they may be written using most common software languages (e.g. C++, Visual Basic, Delphi) and can readily be used in association with XML; their use can be controlled by licenses; they can be distributed easily. COM components do not run by themselves, but require some hosting software. This can be quite varied in nature, including standard Internet browser software or customised software. It is important in practice that COM components are actively administered and managed, much in the way of books in a library. The spotlights thematic network is suitably placed for this activity.
3 Experience with TRIPS and other software

3.1 Data Transfer

When data is transferred between models, it is not too difficult to transfer highway networks and trip matrices, as well as zonal data. However, the problems of transferring intersection and public transport service descriptions generally mean that it is more effective to re-input the information. This typically arises because of rather subtle differences of definitions with respect to lane markings, traffic signal controller details, walk (access) network specifications, timetable specification, and so on. It is necessary for GTF to be sensitive to such issues.
3.2 Model structure
A distinctive feature of TRIPS is the manner in which it allows the structure of models to be defined using graphical tools. These tools are largely self-documenting of the model through a combination of graphical presentation and text. The models are normally represented in a hierarchic manner, providing high level overviews that can be used to gain straightforward access to further details.

The software allows the model structures to be modularised, and maintained in the form of libraries, so that modelling components can be transferred between (TRIPS) modelling applications. This aspect of model information transfer has significant practical value.
3.3 Command language

As with a number of other modelling software packages, e.g. Emme/2, TRIPS provides a command language that greatly extends the scope and flexibility of the model, notably in relation to demand modelling. It is possible to view scripts made from the command language as a form of data. That is, the use of the model can involve changing the modelling process as much as changing data describing transport infrastructure and demand. Flexibility of command language could be considered a legitimate aim of GTF. In this case, the idea of components with interfaces, as previously described, would be relevant to accommodating different modelling languages.
3.4 Integration with GIS

The integration of transport modelling with GIS is made practically difficult because modelling benefits from simpler network representation than are usually provided by GIS network data. However, GIS network data is nowadays precise and regularly updated, e.g., MapInfo’s StreetPro product is available across Europe.

It is now possible to remove network detail that is extraneous to modelling (e.g. shape nodes) so that the model ‘sees’ a more schematic, modelling view (i.e. as conventional models) but the user sees a detailed network on screen. This was demonstrated in prototype for TRIPS using GeoMedia GIS. It would be valuable for GTF to offer such a bridge between GIS networks and transport modelling networks.
� Changes in the ownership and management of TRIPS have now meant that the design has not been implemented.
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