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given the option of working in a modeling tool or simply drawing their activity diagrams on paper. 
After 15 minutes of development time, the participants submitted their drawings or sample model 
to the assessment organizer to review as a group. 

The assessment organizer asked each group to review their model with the group and discuss why 
they took their selected modeling approach. Following the brief model overview, the organizer 
invited the other participants to ask questions or provide feedback to the presenting team. Each of 
the three models covered the steps to set up and play the game, but each team added details in 
different areas: the first group detailed the game set-up processes; the second group elaborated the 
�V�W�H�S�V���W�K�D�W���G�H�I�L�Q�H���D���S�O�D�\�H�U�¶�V���W�X�U�Q�����D�Q�G���W�K�H���W�K�L�U�G���J�U�R�X�S���W�R�R�N���D���P�Rre algorithmic approach that included 
counters for dice values, board position, and number of turns. This model variety facilitated a rich 
discussion between the participants, which included questions about the SysML notation, correct 
application of the language, and use of the modeling tool. At the conclusion of the discussion, the 
organizer asked the participants to again assess their confidence in modeling activities with 
different levels of abstraction, and evaluate how confident they were, with more time to do 
exercises similar to this, that their understanding of SysML would increase. 

At the end of the feasibility assessment, the organizer shared the premise of this paper with the 
participants, and invited discussion about the value of the exercise they had just completed with 
this context. The participants noted that the majority of their discussion had focused on comparing 
modeling approaches and model purpose, and there was very little discussion of the subject matter, 
Monopoly. The organizer asked the participants to describe what they did or did not like about the 
approach, and gave an opportunity to express any additional comments, questions, or concerns. 
Finally, the organizer asked participants how likely they would be to recommend this hypothesis 
�I�R�U���I�X�U�W�K�H�U���V�W�X�G�\�����R�Q���D���V�F�D�O�H���I�U�R�P���³��- �Q�R�W���D�W���D�O�O�´���W�R���³��-�Y�H�U�\���O�L�N�H�O�\�´����  

Feasibility Assessment Results  

Of the six participants, one had never modeled before, three rated themselves as novice 
practitioners, and two rated themselves as seasoned practitioners. The participants had taken an 
average of 2.3 SysML courses previously. Five of the six participants reported an increase in 
confidence in their ability to model activities with different levels of abstraction after conducting 
the exercise, while the sixth participant (self-designated a seasoned practitioner) reported they 
remained extremely confident both before and after the exercise. When asked to assess their 
confidence that their understanding of SysML would increase after further exercises similar to this 
�I�H�D�V�L�E�L�O�L�W�\�� �D�V�V�H�V�V�P�H�Q�W���� �W�Z�R�� �S�D�U�W�L�F�L�S�D�Q�W�V�� �L�Q�G�L�F�D�W�H�G�� �W�K�H�\�� �Z�H�U�H�� �³�V�R�P�H�Z�K�D�W�� �F�R�Q�I�L�G�H�Q�W�´�� ���W�K�H�� �P�L�G�G�O�H��
�U�D�W�L�Q�J������ �W�K�U�H�H�� �V�D�L�G�� �W�K�H�\�� �Z�H�U�H�� �³�T�X�L�W�H�� �F�R�Q�I�L�G�H�Q�W�´�� ���W�K�H�� �I�R�X�U�W�K-highest rating), and one said he was 
�³�H�[�W�U�H�P�H�O�\�� �F�R�Q�I�L�G�H�Q�W�´�� ���W�K�H�� �I�L�I�W�K�� �D�Q�G�� �K�L�J�K�H�V�W�� �U�D�W�L�Q�J���� On average, the participants rated their 
likelihood to recommend the hypothesis for further study a 4.25, on a scale from 1 to 5. 

Participants cited the ease of understanding the subject matter and its potential to be described in 
varying levels of detail as aspects of the approach they liked. Most comments from participants 
regarding what they did not like about the approach were related to the very short nature of the 
exercise and the fact that it did not include any instruction prior to the group exercise. One 
participant noted the difference between modeling a subject one understands very well, compared 
to the real world, where projects are working to define a system that has never been created before. 
The individual commented: �³Modeling a known system can help you learn a tool and SysML, but 

�L�W���Z�R�Q�¶�W���U�H�D�O�O�\���K�H�O�S���\�R�X���O�H�D�U�Q���K�R�Z���W�R���H�Q�J�L�Q�H�H�U���D���Q�H�Z���V�\�V�W�H�P���Z�K�L�O�H���F�D�S�W�X�U�L�Q�J���L�W���L�Q���D���P�R�G�H�O�����Z�K�L�F�K��
�L�V���G�L�I�I�L�F�X�O�W���W�R���W�H�D�F�K�����´�� 

While this feasibility assessment was not conducted in a rigorous scientific manner, the authors 
believe the effort did establish that the local MBSE community at NASA GRC is supportive of 
further research and application of this approach. 

Forward Work and Future Applications  

In each of the existing Monopoly samples, additional detail could be added to further develop more 
advanced modeling skills. One could capture more attributes of the game or enhance traceability 
between elements. This increase in detail would aid modelers in developing skills in properly 
abstracting concepts and maintaining consistency and traceability between levels of abstraction.  
Additional value properties and constraints could be added to enable game simulation, and thus 
develop skills in setting up more complex analyses, or interfacing the system model with other 
mathematical modeling tools. Report templates or other communication tools could be written to 
enable the outcome of such simulations to be generated from the model and transformed into a 
more traditional document summary. 

INCOSE could host tool vendor, chapter, and/or university demonstrations or competitions, where 
teams would showcase their approach to modeling a game and discuss challenges and benefits of 
specific modeling approaches or tool capabilities. Should multiple teams address the same game, 
alternative modeling approaches would more readily be assessed and the lessons learned applied 
to real world modeling problems. 

Organizations could give different teams different objectives for building the model, and compare 
�G�L�I�I�H�U�H�Q�F�H�V���L�Q���P�R�G�H�O�L�Q�J���D�S�S�U�R�D�F�K�H�V���W�R���K�H�O�S���O�H�D�U�Q�H�U�V���D�S�S�U�H�F�L�D�W�H���W�K�H���µ�D�U�W�¶���R�I���P�R�G�H�O�L�Q�J�����)�R�U���H�[�D�P�S�O�H����
a model that is built with the intent to simulate game play and the accumulation of wealth may 
devote more precision and effort to the behavioral language elements, such as state machines or 
activities, than a model built to describe the rules of the game.  

Lastly, game designers could consider developing models of their games tied to relevant 
simulations, to test their selected arrangement of game mechanisms. Variants of the mechanisms 
and attributes could be simulated to more quickly arrive at the most engaging balance of 
complexity, with reduced reliance on human game testers and their subjective feedback. 

For the game geeks among systems engineers, perhaps models may be a more instructive way to 
learn both the rules of the game and winning strategies than traditional paper instructions 
(documents!). 

Acknowledgements  

Monopoly subject matter used with permission.  Hasbro does not sponsor or endorse the contents 
of this paper. The authors would like to recognize the NASA GRC MBSE Working Group for 
their technical review of this paper and willingness to participate in a feasibility assessment of this 
modeling approach. The authors also thank Kyle Wolff for applying his love for games to the 
review of this paper.  
















