Abstract

We propose an operational framework for supporting cooperative design processes carried out by a group of designers. Besides the cooperative refinement of the design-object specification, the introduced cooperation protocol allows cooperative design by system-controlled interchange of design object versions. The versions reflect the process of step-wise improving the design object so as to meet finally its specification. We introduce a data integrated design environment based on a nonstandard database system in order to manage the whole cooperation process, i.e., the design objects, the versions, and the design activities.

1. Cooperative design scenario

The design of complex technical objects is commonly performed by cooperating designers. These work together, since they jointly aspire to a shared goal. In order to support this cooperative process in a way controllable by computers, and to make it more visible and reviewable to others, a cooperation model is required, that provides adequate cooperation protocols and primitives.

The complex technical object to be designed, i.e. the design object (DO), is hierarchically divided into subobjects (sub-DO) that have to be refined at different levels of abstraction. These levels are often called domains of DO’s representation. As the objects, the entire design process is partitioned into a hierarchy of design activities (DA). Each DA takes over the task of partial refinement and corresponds to a part of the DO in a single domain, i.e., the goal of such an activity is specified by a set of properties that have to be satisfied by the DO considered at the end of the DA. DAs are assigned to particular designers who, in turn, are responsible for the ongoing refinement of related DOs. DAs may exploit results of other DAs, thereby becoming dependent from each other. However, they can be performed in parallel if subsequent DAs can start work with uncompleted, unproved and unreliable results delivered by DAs previously started. Obviously, such a situation constitutes the typical one in most cooperative design environments, since it is caused by iteration, step-wise improvement, and feed back loops.

From a more abstract point of view, the interdependencies among such DAs are effected by the overall shared goal to be reached, e.g., sub-DOs are designed to fit together and to be used for the composition of an aggregated DO. Furthermore, these interdependencies occurred due to the parallel execution reflect the conviction that a particular shared goal can be achieved better and in shorter time when DAs are cooperatively performed. The subject of cooperation among DAs and, therefore, among designers is determined by the subject of design at a particular level of the DO’s aggregation hierarchy within a single domain. Since this corresponds to the results of a DA, the act of design cooperation can be seen as the coordinated exchange of preliminary results of DAs . Such a result is called version of a corresponding DO (design-object version, DOV). In order to quantify the degree of preliminarity of DOVs and to control their exchange, it becomes necessary to specify the quality of an object in a formal manner. In a design environment, such kind of quality may appropriately expressed by so-called features which describe various characteristics of the DO by value intervals, test programs, etc. The set of needful features is called DA specification . Since a DOV gradually fulfils this set of features, we can distinguish various quality stages. Satisfying the complete DA specification, a DOV is said to befinal. We call a DOV private if its features are not yet evaluated. A private DOV is only visible to the creating designer. Otherwise, i.e. a DOV is neither final nor private, it is called tentative what means that it provides just a subset of the DA specification and therefore it is still subject to improvements. Nevertheless, a tentative version is visible (in a controlled manner) to other designers.

The main intention of any mechanism for cooperation control lies in supporting a group of designers to reach their shared goal by guiding them to gradually improve the DOVs that they have to create within related DAs [1]. By the first measure to meet this intention, dependencies among DAs as well as their relationships with the DOs

Contr olling Cooperation Thr ough Design-Object Specification - a Database-oriented A ppr oach -

Christoph Hübel, Wolfgang Käfer, Bernd Sutter University Kaiserslautern W 6750 Kaiserslautern, Germany {huebel,kaefer,sutter}@informatik.uni-kl.de in Proc. of the European Conference on Design Automation EDAC-92, Brüssel, 1992