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Defining Changeability: Reconciling Flexibility, 
Adaptability, Scalability, Modifiability, and Robustness 

for Maintaining System Lifecycle Value�
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Figure�1.�Change�defined�as�state�transition.�Change�specifications�must�include�
descriptions�of�change�effect�(difference�between�state�1�and�state�2),�change�
mechanism�including�“cost,”�and�the�change�agent�instigating�the�change.�
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Figure�2.�Multiple�system�changes�depicted�using�the�agents,�mechanisms,�and�effects�
representation.�
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Table�I.�Agents,�mechanisms,�effects,�and�paths�shown�in�Figure�2.�
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Figure�3.�Change�agent�location�(internal�or�external)�for�distinguishing�between�
Adaptability�and�Flexibility.�
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Figure�4.�Change�effect�for�distinguishing�between�Robustness,�Scalability,�and�
Modifiability.�
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Figure�5.�Change�mechanism�as�paths�for�change�for�determining�degree�of�
changeability�of�a�system.�
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Figure�6.�Two�axes�for�counting�change�paths:�number�of�mechanisms�and�number�of�
end�states,�both�on�finite�to�infinite�scales.�
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Figure�7.�Tradespace�defined�as�shorthand�representations�of�designer�controlled�
technical�parameters�and�stakeholder�perceived�value�parameters�evaluated�in�terms�of�
utility�and�cost�(i.e.,�benefit�and�cost).�
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Figure�8.�Specifying�transition�rules�transforms�a�tradespace�into�a�tradespace�network,�
with�transitionable�designs�accessible�through�heterogeneous�arcs�for�each�transition�
rule�(change�mechanism�with�agent).�
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Figure�9.�Filtered�Outdegree,�a�measure�of�changeability,�counts�the�number�of�
potential�transition�paths�available�to�a�design�(left),�filtered�by�acceptable�cost�for�
change�by�a�particular�decision�maker�(right).�
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Figure�10.�Professor�A�and�Professor�B�“cost”�thresholds�compared�in�terms�of�
acceptable�dollars�and�minutes�for�change�in�two�classes�of�systems:�space�systems�
and�computer�networks.�
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Figure�11.�Example�value�robustness:�Choosing�boxes.�
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Figure�12.�Passive�value�robustness�as�Pareto�Trace�Number.�
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Figure�13.�Active�versus�passive�value�robust�strategies�across�two�time�periods.�
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