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The university is a multidisciplinary institution where faculty and students use common infrastructure, traditions and values to pursue specific, often unrelated objectives in their respective disciplines.

Throughout engineering, either inside or outside universities, it is now common to find projects advancing objectives which are attainable only through coordinated professional efforts from several disciplines. The development of hybrid vehicles is an almost classical example of interdisciplinary interaction of mechanical engineers, electrical engineers, chemical engineers and designers, as well as other specialists. In more novel projects a still greater diversity of disciplines is needed to reach project goals. One may look at modern hospital, aerospace, communication or research laboratory systems, to just mention four broad system categories where efforts from a variety of disciplines outside the field of engineering are indispensable. 
There exists, however, a further, different type of interactions among disciplines, which go beyond those interactions observed in multidisciplinary and interdisciplinary undertakings. In such interactions the intention of the envisioned result surpasses disciplines and their established domains. One may label those undertakings as transdisciplinary. An example is the development of SIVAM (“Sistema de Vigilância da Amazônia”, or Surveillance System for the Amazon), starting from an initial concept advanced by the Brazilian government after the United Nations Conference on Environment and Development (UNCED), held in Rio de Janeiro from June 3-14, 1992. The SIVAM undertaking intended to yield a tool of dimensions and scope unknown to any civil society, with the objective to preserve a sensitive and irreplaceable common resource system, the Amazon. Dimension and scope exceed those of any particular discipline or set of disciplines envisioned as necessary to properly focus, mature and achieve the initially vague objectives (or better even, intentions) of the venture. The initial vagueness was also later involuntarily documented in the change of name from SIVAM to SIPAM (“Sistema de Proteção da Amazônia”, or System for the Protection of the Amazon). This transdisciplinary effort engaged geographers, geologists, engineers of many disciplines, epidemiologists, military scientists, criminologists, environmental scientists, etc.

A brief inspection of technical and scientific publications (whose number has grown explosively) discloses a trend to superspecialization in the research shared with a more and more specialized very specific community of readers. This seems to be a movement contrary to the ever more frequent demand for coordinated multidisciplinary, interdisciplinary and transdisciplinary efforts in providing solutions such as SIPAM. A related phenomenon is the sprouting of new disciplines out of interdisciplinary efforts, the best examples known in the area of engineering being biomedical engineering and mechatronics. Such new disciplines have become individual disciplines in their own right, with their own journals, conferences, laboratories and even undergraduate degrees, not bequeathing special abilities or techniques explicitly targeted at the advancement of multidisciplinary, interdisciplinary and transdisciplinary efforts. Thus one may ask if there is, after all, something that could help the more and more specialized scientist to appropriate such abilities or techniques.
For some time now, an answer to this question has been available from a (meta)discipline known as systems engineering, which is based on systems theory and has been providing concepts that facilitated large and complex solution efforts, such as SIVAM. Systems engineering deals with work processes and the tools to manage these efforts. It has overlaps with technical and social sciences, mainly cybernetics and management. Its proven success in undertakings such as SIVAM advances the point that, at least from a practical perspective it indeed offers an appropriate framework for solution oriented multidisciplinary, interdisciplinary and transdisciplinary work. Systems engineering advances a collection of best practices applicable to all types of solution oriented efforts as long as systems – in their broadest possible definition – are concerned. Best systems engineering practices are concerned with the organization and guidance of the solution effort as a whole. Special attention also is given to communication and documentation aspects. Discipline domain particularities are left untouched, while there is strong concern with establishing open and customizable interfaces between the various disciplines. 
1. Kossiakoff, A. & Sweet, W.N. Systems engineering: principles and practice, Wiley, 2003.

2. Riegler, A. „Inclusive worldviews: interdisciplinary research from a radical constructivist perspective”, In: Aerts, D. et al. Worldviews, science and us: redemarcating knowledge and its social and ethical implications. World Scientific, Singapore, 2005.

3. Stark, S. (Ed.) Research facilities of the future, Annals of the New York Academy of Sciences, v. 735, 1994.

