CS 474

Class Notes 1/22/09  - 3:30 class

Dr. Adams assigned the graduate students the following research homework (products described on Wikipedia at bottom of page obtained by search on "relational algebra")

Tony and Haroun NoSQL - a fast, portable, relational database management system without arbitrary limits, that runs under, and interacts with, the UNIX Operating System"
Newton - Relational – "a graphic implementation of the relational algebra"
Alexandru LEAP -"an implementation of the relational algebra"

Relational Algebra (Continued from previous lecture)

Topics: Joins and SETs
Join: A relational algebra operation on two relations , A and B, that produces a third relation, C.

· The product of a join is a Cartesian product. 

· If there are M tuples in Table 1 and N tuples in Table 2, the the product will have MxN tuples. 

· If there are A attributes in Table 1 and B attributes in Table 2, the the product will have A+B attributes.



Note:


· May or may not have duplicate columns

· The attribute names are irrelevant

· The domain is important with duplication (Domain: the physical— length and date type— and logical— meaning— of all allowed values.)

θ-join: binary operator that is written Table1 |x| Table2






        Attribute1 θ Attribute2

where is a binary relation in the set {<, ≤, =, >, ≥}.  

· The result of this operation consists of all combinations of tuples in R and S that satisfy the relation θ. 

· The result of the θ-join is defined only if the headers of S and R do not contain a common attribute. 

· The  θ-join does the product of the two relations then does the SELECT on the attributes.

Equijoin: The process of joining relation A containing attribute A1 with relation B containing attribute B1 to form the relation C, so that for each row in C, A1=B1. Both A1 and B1 are represented in C.

· To perform an equijoin operation, the attributes must have a fully qualified name, since if the attributes have the same name but different types of information the product will be an empty table. 

· There are 3 different syntaxes that can be used to perform the equijoin operation:

1) Table1 EQUIJOIN Table2

2)  θ Table1 Attribute1A = Table2 Attribute2A

3) Table1 TIMES Table2 Giving Temp

    SELECT Temp WHERE Table1 Attribute1A = Table2 Attribute2A

Natural Join: A join of relation A having attribute A1 with relation B having attribute B1 where A1 equals B1. The joined relation, C, contains either column A1 or B1 but not both, thus eliminating duplicate columns.

· If Table1 has A attributes and Table2 has B attributes, then the number of columns in the product of Table1 and Table2 is A+B-d where d is the number of duplicated attributes.

· There are 2 syntaxes that can be used to perform the natural join operation:

1) Table1 JOIN Table2

2) Table1 |x| Table2 

Dr. Adams proceeded to give Quiz3.

· SET: Operations that involve Union, Intersection, and Difference

· Two relations have to be union-compatible, meaning they must have the same basic structure (same number of attributes and have the same domain)

· Union: A relational algebra operation performed on two union-compatible relations forming a third relation that contains every row in the relations minus any duplicate rows.

· Intersection: A relational algebra operation performed on two union-compatible relations forming a third relation so that it contains only rows that appear in both of the two relations.

· Difference:  A relational algebra operation performed on two union-compatible relations forming a third relation where each row in the product is present in the first relation but not the second.

