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5. M&AEN [HHE @ 108]

Relational Data Languages

Data manipulation languages developed for the relational model (commonly called query languages) fall into two
fundamental groups. The relational algebra is procedural in that the user is expected to specify, using certain
high-level operators, how the result is to be obtained.

Relational Algebra consists of a set of operators that operate on relations. It is derived from set theory (relations
corresponding to sets).
Algebra operations are fundamental relational algebra operators and other that can be defined in terms of these.

( @ ) produces a horizontal subset of a given relation. The subset consists of all the tuples that satisfy a formula
(condition). The selection from a relation R is oF(R) where R is the relation and F is a formula.

( @ ) produces a vertical subset of a relation. The result relation contains only those attributes of the original
relation over which ( @ ) is performed. Thus the degree of the result is less than or equal to the degree of the
original relation.

The ( @ ) of relation R over attributes A and B is denoted as JC A.8(R).

The ( ® ) of two relations R and S (denoted as R U S) is the set of all tuples that are in R, or in S, or in both.
( ® ) may be used to insert new tuples into an existing relation, where these tuples from one of the operand
relations.

The ( @ ) of two relations R of degree k1 and S of degree k2 is the set of (k1+k2)-tuples, where each result tuple is
a concatenation of one tuple of R with one tuple of S, for all tuples of Rand S. The ( @ ) of R and S is denoted as
R x S.

( ® ) of two relations R and S (R N S) consists of the set of all tuples that are in both R and S. In terms of the
basic operators, it can be specified as follows:
RNS=R-(R-59)

1 Domain 2 Update 3 Cardinality 4 Receiving 5 Sending
6 E—malil 7 Synonym 8 Semijoin 9 | Cost Function |10 Quotient
11 Cafesan 12| Manufacture |13 Bucket 14 Set 15 Degree
Product

16 Telnet 17 Hacker 18| intersection |19 Detection 20| Natural Join
21 Approach 22 Selection 23 Service 24 Monitor 25 Distribution
26 | identification |27 Slot 28 Projection 29 Message 30 Generate
31 |integrity Control| 32 Package 33 Resource 34| Transmission |35 Union
36 URL 37 Paging 38 Function 39 Conversion 40 Equipment
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