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3. IRRELEVANT UPDATES 
In certain cases, an update operation applied to a relation has no effect on the 
state of a derived relation. When this occurs independently of the database state, 
we call the update operation irrelevant to the derived relation. This section 
presents necessary and sufficient conditions for the detection of irrelevant 
updates. The conditions are given for insert, delete, and modify operations as 
introduced in the previous section. First we define what it means for an update 
to be irrelevant. 

Definition 3.1. Let d be an instance on the set on relation schemes D, and let 
d’ be the resulting instance after applying the update operation %! to d. Let 
E = (A, R, G?) be a derived relation definition. The update operation 2( is 
irrelevant to E if v (E, d ’ ) = v (E, d ) for all instances d. 

If the update 2~ does not modify any relations over which the derived relation is 
defined, then ~2 cannot have any effect on the derived relation. In this case 2~ is 
said to be trivially irrelevant to the derived relation. 

The fact that an update is not irrelevant does not imply that the update will, 
in fact, affect the current instance of the derived relation. However, determining 
whether it does requires accessing the data in the database. 

3.1 Irrelevant Insertions 
An insert operation into a base relation is irrelevant to a derived relation if it 
causes no tuple to be inserted into the derived relation. 

THEOREM 3.1. The operation INSERT(R,, T) is irrelevant to the derived 
relation defined by E = (A, R, ZY), R, E R, if and only if %T[t] is unsatisfiable for 
every tuple t E T. 

PROOF. (Sufficiency) Consider an arbitrary tuple t E T. If iF[t] is unsatisfiable, 
then %[t] will evaluate to false regardless of the assignment of values to the 
variables remaining in iF[t]. Therefore, there cannot exist any tuple defined over 
the Cartesian product of the relations in R - (&I that would combine with t to 
satisfy @? and hence cause an insertion into v(E, d ). 

(Necessity) Consider a tuple t E T and assume that kF[t] is satisfiable. %?[t] 
being satisfiable means that there exists a tuple s defined over a(R) such that 
s[or(R,)] = t, s[A] = PA for every attribute A $6 cr(R,) U a(%?), where PA is the 
lowest value in the domain of A, and the rest of the values s[A], A E a(%?) - 
CY(R, j are assigned in such a way that %?[s] is true. The fact that E’[t] is satisfiable 
guarantees the existence of such values for attributes in CY(%) - CY(R,). We can 
then construct a database instance d using s such that the insertion of t into ru 
will cause a new tuple to be inserted into the derived relation v(E, d ). 

To construct d, we build a relation instance ri for each relation scheme 
Ri E R - {R,}. Each relation ri contains a single tuple ti, where ti = s[a(Ri)]. The 
database instance d consists of the relation rU = 0 and relations ri = {ti) for each 
Ri E R - (R, ). Clearly, v (E, d ) = 0. However, if we obtain d ’ from d by inserting 
tuple t into r,, then v(E, d ’ ) will contain one tuple. Therefore, the INSERT 
operation is not irrelevant to the derived relation. Cl 
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