





Maintaining History of Subtype Migration with the Decreasing Disjunctions Pattern

I first ran into this kind of problem over twenty years ago, when I had to model history of people who
applied for entry into a boy’s school, possibly later became students at the school, and possibly later left the
school and joined their old boys association. Details were to be maintained for each stage. For example,
when asking old boys to donate to the school, it was helpful to be able to recount to them some of their past
achievements while they were students at the school. I call the solution I came up with then the decreasing
disjunctions pattern, since it has a top supertype that disjoins all the roles, then successively subtypes to
smaller disjunctions. I’'m using “disjunction” here to mean exclusive, logical disjunction (exclusive-or).
With this example, we could have called the top supertype “Child or Teenager or Adult”, but if we are
not interested in recording specific details for other roles (e.g. Baby) then it’s simpler to use the original
supertype (i.e. Person). Figure 4 illustrates this approach in (a) ORM, (b) UML, and (c) Barker ER
notations. Clearly, this enables us to record and remember details of a person for all three phases (child,

teenager, and adult).
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Figure 4. Applying the decreasing disjunctions patterns to retain history of subtype migration.



Conclusion

One advantage of the decreasing disjunctions pattern is that the linear order of the role transitions is
effectively enforced by the subtyping order. However this becomes a disadvantage if the role transition is
not linear (e.g. if a role may be repeatedly played more than once during an object’s lifetime). For example,
a person may play the role of being married, then the role of being divorced or widowed, and then play the
role of being married again. If we want to retain a history of specific details for nonlinear cases like this,
another data model pattern is needed. The next article in this series discussed different patterns for handling
history of subtype migration for both linear and nonlinear state transitions.
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