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Abstract
There is increasing awareness nowadays of the critical importance of systems engineering as a preliminary phase in any complex system lifecycle. Such systems almost always integrate significant software, hardware, human, and organizational components, making their scalability a critical issue. Modeling for engineering of complex systems therefore becomes essential if we are to control the development and support the entire lifecycle operation of these systems. Modeling requires that the underlying modeling approach be expressive yet simple enough so the resulting model is comprehensible to all stakeholders. With respect to modality, it is commonly agreed that the model should be visual, but since some of the stakeholders (e.g., customers, domain experts, and executives) prefer text, the method should also produce a textual counterpart of the graphic representation. Ideally, the method needs to cover all the stages of the system lifecycle from requirements to implementation. 
In this tutorial, model-based fusion of Software Engineering and Systems Engineering is introduced and a software environment for application of this process is demonstrated and practiced by the audience. The software environment is based on Object-Process Methodology (OPM) and implemented as part of the OPCAT, the OPM-supporting system modeling environment. software product. It accepts external requirements document or textual requirements from an RE software package and enables modeling, annotation, traceability, and validation facilities, integrated into the system development process of Object-Process Methodology. 
Founded on solid ontological infrastructure of stateful objects and processes that transform them, OPM is a comprehensive approach to systems modeling, engineering, and lifecycle support built on the symmetry between objects and processes that transform them. OPM has clear, formal, single-model semantics expressed bi-modally via graphics and natural language. Using intuitive graphics and a subset of English, OPM caters to domain experts who are not IT professionals and therefore enables them to actively engage in modeling the requirements. Taught at leading institutions of higher education and used in Industry, OPM has evolved as a significant extension of Object technology which models equally well the systems' structure (through objects and relations) and behavior (through processes that transform objects). OPM encompasses the entire lifecycle of a software system or product, from concept and initiation through development to deployment. 
Tutorial history and goals 
If accepted, this tutorial will be sixth in a series of successful tutorials on OPM and its various aspects and applications listed below. 
1. Dov Dori, Object-Process Methodology a Formal, User-Oriented Graphic-Textual Requirements Engineering Platform. August 30, 2005, at RE 2005 – The 13th IEEE International Requirements Engineering Conference, Paris, France, August 29-September 2nd 2005.  
2. Dov Dori, Supporting Automated Systems Development with Object-Process Methodology. The 19th IEEE International Conference on Automated Software Engineering, Linz, Austria, September 20-21, 2004.  

3. Dov Dori, Object-Process Methodology and Its Application to the Visual Semantic Web. 16th Conference on Advanced Information Systems Engineering, CAiSE 2004, Riga, Latvia, June 7-11, 2004. 

4. Dov Dori, Object-Process Methodology and Its Application to the Visual Semantic Web. 22nd International Conference on Conceptual Modeling (ER 2003), Chicago Illinois, October 13-16, 2003.
5.  Dov Dori, Object-Process Methodology: Ontological Foundations and Internet Applications. 5th International Conference on Enterprise Information Systems, École Supérieure d' Électronique de l'Ouest, Angers, France, April 23-26, 2003.

In addition, since 2000 I have been teaching OPM with Professor Edward Crawley as part of the Systems Architecture courses in the Engineering Systems Division and the Professional Institute at MIT. The recent course at MIT was given in July 10-14, 2006,. Please see http://web.mit.edu/mitpep/pi/courses/systems_architecture.html  
These courses have been drawing a diversified mix audience from both academia and industry, including systems engineers, analysts, software engineers, and product and project leaders, from a variety of large, medium, and small enterprises. The responses are very enthusiastic and some of the students come back and keep in constant touch as they use OPM in their work.

The proposed tutorial will have a theoretical part and a hands-on part, in which the attendees will practice modeling of a small sample of text-based requirements which they will convert into an OPM model using OPCAT installed on their laptops. They will then inspect the automatically-generated text from the diagram to get feedback on the model in comparison to the original requirements. 
Potential attendees and background knowledge
The target audience includes information technology professionals interested in model-based development in general and requirements engineering in particular, as part of a lifecycle approach to complex systems engineering and evolution. Specifically, analysts, designers, systems engineers, modelers, database administrators and system integrators, executives, and project leaders will benefit from attending the tutorial and applying OPM for model-driven systems engineering that produces better systems faster and more reliably. 
Outline
The first part of the day will be devoted to teaching conceptual modeling with Object-Process Methodology in preparation for applying it in systems and software engineering during the second half day. Topics will include: OPM ontology – Objects, processes, states, and how they relate. Object-Process Diagrams and Object-Process Language, using OPCAT – Object-Process CASE Tool (to be provided to attendees, see below), transformations and state transitions, enablers, transformees, fundamental structural relations: aggregation, characterization, generalization and Inheritance, classification-instantiation, complexity management, abstraction and refinement mechanisms, events and conditions, analysis patterns. 
The second part of the half day will combine theory with hands-on conceptual modeling of a sample system that has software and hardware components. We will then together work out a mini case study, in which we get a requirements document and model it with OPCAT.  
Reading and software
The main textbook on which the tutorial is based is: Dori, D. Object-Process Methodology: A Holistic Systems Paradigm. Springer Verlag, Berlin, Heidelberg, New York, 2002. The book includes a CD with OPCAT 2. A recent version of OPCAT developed at the Technion and by OPCAT, Inc. (Version 2.8 or higher, see www.OPCAT.com) will be provided to students who will install it on their laptops. The tutorial site will recommend that attendees bring their laptops for hands-on practice and will instruct them to have Java Runtime Environment pre-installed. 
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