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UNIT-4 

4.1 TRANSFORMING GLOBAL QUERIES INTO FRAGMENT QUERIES 

A. Canonical Expression of a Fragment Query 

A canonical expression for the algebraic expression over the global schema is obtained as 
follows: 

“Reconstruction of global relation is obtained from fragments. We map an operator tree on 
the global schema, in which collecting the fragments of all global relations into temporary 
relations and then applying to these temporaries the global query. “ 

Example: Operator tree of Q1 as follows 

 

The following figure shows the canonical expression of above tree 
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We apply following criteria 1 and criteria 2 for further simplification of above canonical 
expression. 

Criterion 1 : Use Idempotence of selection and projection to generate appropriate selections 
and projections for each operand relation 

Criterion 2 : Push selections and projections down in the tree as far as possible.  

After applying these two criterions, the resulting operator are described as follows: 

 

B. Algebra of Qualified Relations 

A qualified relation is a relation extended by a qualification and the qualification possessed by 
all the tuples of the relation.  

Qualified relation can be denoted by a pair [R :qR], where R is a relation called the body of 
the qualified relation and qR is a predicate called the qualification of the qualified 
relation. Horizontal fragments are typical examples of qualified relations.  

The following rules define the result of applying the operations of relational algebra to 
qualified relations: 
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We give following two criterion 3 and 4 based on qualification of relations in further 
simplification.  
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These two criterions are used in simplification of horizontally fragmented relations and joins 
between horizontally fragmented relations. 

C. Simplification of Horizontally Fragmented Relations 

 

 

D. Simplification of Joins between Horizontally Fragmented Relations 
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E. Using Inference for Further Simplifications 
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F. Simplification of Vertically Fragmented Relations 

Simplification is to determine a proper subset of the fragments which is sufficient for answering 
the query, then eliminate all other fragments from the query expression, as well as the joins 
which are used in the inverse of the fragmentation schema for reconstructing global relations.  

For the following query, simplification of vertical fragmented relations are as follows: 
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4.2 EQUIVALENCE TRANSFORMATIONS FOR QUERIES: 

It is possible to transform most SQL queries into equivalent expressions of relational algebra. 

4.2.1 Operator Tree of a query: 

 

 

 
4.2.2 Equivalent transformations for the Relational Algebra 
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4.2.3 Operator Graph and Determination of Common Sub-Expressions 
An important issue in query expression is to discover its common sub-expressions; 
i.e., sub-expressions which appear more than once in the query; it shows that, saving 
the time and space if common sub-expressions are evaluated only once.  
Ex:  
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In this, common subexpression is as follows: 

 

 
4.3 DISTRIBUTED GROUPING AND AGGREGATE FUNCTION 

EVALUATION 
Database applications having database access operations that can be expressed in 
query languages rather than specifying with relational algebra. Grouping tuples into 
disjoint subsets of relations and evaluating aggregate functions over them 
 

 
 
Extensions with Relational Algebra 
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Properties of Group By Operations: 
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4.4 PARAMETRIC QUERIES 

The selection criteria of queries include parameters whose values are not known when 
the query is compiled. When parametric queries are executed, the user provides values 
which are bound to parameters, thus parametric queries allow the repeated execution 
of queries for different values of the parameters and return different values at each 
execution.  
 

4.4.1 Simplification of Parametric queries and extension of algebra 
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4.4.2 Using temporaries in Multiple Activations of Parametric Queries 
For the case of repeated executions and lower the costs, it might be useful to build 
temporary relations at the site of origin of the query, which store a superset of the 
data required at each iteration.  
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