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Abstract 

Projects often seek to deliver new or improved capabilities within complex, poorly defined 
and changing contexts. The application of MBSE under such circumstances can be problematic 
and in this paper we discuss these issues, and suggest approaches for their mitigation.  

A particular system solution might be envisaged as a combination of subsystems connected 
through a common architecture. Systems thinking suggests that given clear requirements and 
a solution concept, one can move forward through the definition of subsystem capabilities 
and the system architecture – where MBSE is particularly useful. However, in many 
applications the degree of turbulence or evolution within the requirements that can be 
expected means that close human intervention is necessary to keep the solution fit for 
purpose. Moreover, this human intervention must be based on significant experience and 
domain knowledge so as to cope with the many Soft System issues that are likely to be 
present. At University College London (UCL) Centre for Systems Engineering we propose five 
principles that we believe should underpin all SE development projects. In this work we 
discuss these principles and their application to MBSE within a Soft System context. 

The UCLse principles are: 
 Principles govern process 
 Seek alternative systems perspectives 
 Understand the enterprise context 
 Integrate systems engineering and project management 
 Invest in the early stages of projects 

Moreover, we will also look at how encapsulation can be used to protect MBSE sub-system 
developments from the likely changes in scope and direction of the overall development. 
Encapsulation, while fundamental to an object oriented approach, is much less well 
developed for soft systems projects except where it manifests as a pragmatic approach taken 
by the systems engineer, systems engineering manager or project manager. Through an 
encapsulation approach one can create a system from the inside out, i.e. begin sub-system 
development before the final structure of the overall system is fully defined. There are 
parallels with a system-of-system approach in which the sub-systems pre-exist the system. Re-
use and the use of Commercial-Off-The-Shelf (COTS) and Military-Off-The-Shelf (MOTS) sub-
systems are natural to an encapsulated approach. 

An important element of such an approach is the validation of the chosen system architecture 
or an estimation of its resilience. This can be undertaken through a carefully selected (and 
weighted) set of scenarios – the consequences of each being used to define the interface 
margins and architectural capacity within the overall system. This is a natural extension to the 
concept of requirements volatility found in requirements management tools etc. 
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Finally we will look at the bounds of MBSE, where is it not a practical way forward and where 
should it be supplemented and augmented by a Soft Systems front end and concurrent 
activity? For instance some system capability uplifts are dominated by the viewpoints of 
existing participants and are often in situations where there is no single design authority. 
While MBSE can improve their toolset, the actual system level changes that are possible may 
lend themselves more to change management than MBSE. 
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