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�x Utilize MBSE artifacts without being an MBSE expert 
�x Provide a single snap shot of the interrelations during LSP IE processes 
�x Provide process models of verification activities 

The ability of the MBSE tools to create publishable model products without requiring everyone to 
know MBSE, or its tools, allow for those who wish to use the model, interact with it, and benefit from 
it without needing to understand the software. This was essential for LSP as it would not add to the 
burden LSP personnel already have in managing documents through multiple systems and software 
suites. This feature allows those who were interested in using MBSE to develop the models, and those 
who did not want to, or do not have the time to, use MBSE to still benefit from the models. 
Additionally, a developed MBSE model answers the question�V���� �³�:�K�R���L�V�� �D�W�W�H�Q�G�L�Q�J���W�K�H���Y�H�U�L�I�L�F�D�W�L�R�Q 
activity�"�´�����³�:�Kich is responsible for bringing what hardware�"�´�����D�Q�G���³�:�K�D�W���L�V���H�Y�H�U�\�R�Q�H�¶�V���U�R�O�H���G�X�U�L�Q�J��
a verification activity�"�´�� �Z�L�W�K�� �D�� �F�O�L�F�N�� �R�I�� �W�K�H�� �P�R�X�V�H�� �U�D�W�K�H�U�� �W�K�D�Q�� �V�H�D�U�F�K�L�Q�J�� �W�K�U�R�X�J�K�� �/�6�3�¶�V�� �F�X�U�U�H�Q�W��
document-based process. This allows for a single, easy to read, view of the interrelationships between 
�/�6�3�¶�V�� �L�Q�W�H�U�Q�D�O�� �J�U�R�X�S�V�� �D�V�� �Z�H�O�O�� �D�V�� �W�K�R�V�H�� �R�X�W�V�L�G�H�� �R�I�� �/�6�3���� �,�W�� �D�O�V�R�� �S�U�R�Y�L�G�H�V�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�K�D�W�� �L�V�� �D�F�U�R�V�V��
multiple sources to be synthesized into one format, allowing for easier access to information pertinent 
to the successful execution of verification processes. Currently, verification processes are regarded 
�D�V���³�W�U�L�E�D�O���N�Q�R�Z�O�H�G�J�H�´���� �D�Q�G���R�Q�O�\�� �H�[�L�V�W���D�V���W�H�[�W���Z�K�L�F�K���F�D�Q���E�H���L�Q�W�H�U�S�U�H�W�H�G���G�L�I�I�H�U�H�Q�W�O�\���D�F�U�R�V�V���W�K�H���D�F�W�R�U�V��
involved in the verification. MBSE allows for a pictorial view of the verification process that can be 
better communicated across attending actors and verifies everyone begins a verification on the same 
page. These three pros of MBSE provide a utility that LSP does not have in the current document-
based process, and provides enough evidence to move forward with a larger scale pilot study on 
�0�%�6�(�¶�V���S�R�W�H�Q�W�L�D�O���U�R�O�H���Z�L�W�K�L�Q���/�6�3��  

MBSE, while providing several benefits to LSP, has one major drawback: Time. Currently there is a 
large discrepancy between the time it takes to properly build a functional model that provides the 
benefits listed above versus the time LSP IEs have available to create the model. With the short 10-
week duration of this pilot study, we have only scratched the surface of providing the right 
motivations for LSP to invest in building MBSE based models. With additional time and a larger 
scale study, LSP would have the ability to further determine if the benefits to integrated operations 
and verifications processes is feasible for current personnel, if a MBSE focused position within LSP 
is appropriate, or if the effort would not be worth its benefit. The initial results from this small pilot 
study show that the value produced from the models, especially when considering their potential for 
re-use, outweigh the costs/time it took to produce them.  

The example activity diagram shown in Figure 3 �Z�D�V���D�E�O�H���W�R���F�R�Q�Y�H�\���D���³�E�L�J���S�L�F�W�X�U�H�´���S�H�U�V�S�H�F�W�L�Y�H���D�Q�G��
a timeline for a spacecraft shock test, all in a single diagram. Before creating this diagram in MBSE 
the only way we have been able to achieve getting multiple teams on the same page before a major 
operation was to have everyone read all of the applicable procedures for the operation and conduct a 
review of the operation in a conference room setting. While an activity diagram would not replace 
the existing practice of reviewing procedures and walking through the operation in a conference room 
setting, it would make a very valuable addition to our current process. 

The example verification matrix showing mass properties verifications in Figure 4 immediately 
provided value. Within a few seconds of an IE reviewing this diagram, the IE was able to identify a 
few verifications that were missing. This was not so much an error in how the MSL mission verified 
mass properties but was an artifact of a process change that occurred between the time we processed 
the MSL mission and the present. The ability to quickly spot a missing or incorrect verification like 
we were able to do using this mass properties verification matrix was exactly the type of enhancement 
we were hoping for to our verification plan peer review process. 

And finally, the block definition diagram showing hardware responsibilities in Figure 5 demonstrated 
the ability to quickly display in a single graphic the hardware responsibilities for a single operation. 
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