
















As with normal banking operations, history is maintained for all transactions in the 
user database, so the data needed for our logging semantics are essentially already 
there. Similar techniques to those discussed earlier can be applied to replace the dy-
namic rule with a static constraint. 

7    Conclusion                                                                                            

This paper outlined an approach to provide a formal semantics for a proposed 
extension to Object-Role Modeling that supports declaration of dynamic rules. 
Dynamic rules differ from static rules by pertaining to properties of state transitions, 
rather than to the states themselves. We have restricted application of dynamic rules 
to so-called single-step transactions. Dynamic rules further specify an elementary 
transaction type by indicating which kind of object or fact (being added, deleted or 
updated) is actually allowed. Dynamic rules are equipped with preconditions relevant 
to the transaction, followed by a condition stating the properties of the new state, 
including the relation between the new state and the old state. 

We have provided such dynamic rules with a formal semantics based on sorted, 
first-order predicate logic. The key idea to our solution is the formalization of 
dynamic constraints as static constraints on the database transaction history. This 
logging semantics for dynamic rules makes explicit the log of all previous transaction 
instances pertaining to those specific rules. Snapshot data are maintained in the user 
database, whereas historical data are kept in the log database. This approach avoids 
the need to consider more complex logics such as temporal logics, while at the same 
time conforming in part to industrial database approaches that utilize log files to 
manage transactions. Future research options include extending this framework to 
cover other kinds of transactions (e.g. deletions) as well as dynamic rules involving 
more complex temporal expressions. 
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