CS474 Class Notes  - 1/20/09

We went over the other section’s quiz. Dr. Adams will post a key.

The syllabus is up on Blackboard under Course Information. Class notes are posted under Course Documents.

The final will be held on Wednesday, May 6, 2009 from 7pm-9pm in ISAT 236.

Relational Algebra

C.J. Date: 

· got interested in databases early on

· followed up on the work of E.F. Codd

· came up with 8 operations (this has since been expanded)

Relational Algebra is a Data Manipulation Language

· some others are Relational Calculus and Query By Example

Distinctive Characteristic: Data Manipulation Languages are non-procedural languages (at least this hold true with Relational Algebra)

· the point is telling the database what you want, not how to get it

· implementation is irrelevant

· example language from Dr. Adams’ CS430 class: Prolog

3 most common Relational Algebra procedures:

· SELECT

· PROJECT

· JOIN

SELECT

First Idea: The SELECT command will operate on a single table.

SELECT command selects rows that meet specific conditions.

· result can replace an existing table or create a new table

SELECT is symbolically represented by a SIGMA σ

form: SELECT tableName WHERE condition [GIVING newTableName]


symbolically: [newTableName] = σpredicate (tableName)

square brackets [] means optional

predicate is represented by a THETA θ

· σ θ is equivalent to σpredicate
· a predicate is a condition that is a comparison or logical operator

· <, <=, >, >=, ≠, =, Λ (AND), V (OR), ¬ (NOT)

Dr. Adams will post the data tables used for the class examples.

SELECT Student

WHERE stuId = ‘S1013’



GIVING Result

Would get Result table

	Result

	stuId
	lastName
	firstName
	major
	credits

	S1013
	McCarthy
	Owen
	Math
	0


SELECT Class

WHERE room = ‘H225’



GIVING Answer

· same as σroom = ‘H225’ (Class)
	Answer

	classNo
	facID
	schedule
	room

	MTH101B
	F110
	MTuTh9
	H225

	MTH103C
	F110
	MWF11
	H225


The results table is not stored in the database, it is there temporarily.

Use singles quotes in Relational Algebra; make it as a value, not a string.

Compound Condition: condition that has two parts t it.

· Ex: looking for major and credits
· SELECT student WHERE major = ‘Math’ AND credits > 30

Comments about compound conditions:

· in an AND condition both parts must be true

· order does not matter with regard to results
· same results, different paths

· major = ‘Math’ AND credits > 30 

vs.

 credits > 30 AND major = ‘Math’

· returns same rows

Symbolically: σmajor = ‘Math’ Λ credits > 30 (Student)

PROJECT

PROJECT is symbolically represented by a PI π
· operates on a single table (like SELECT)

· (There are Relational Algebra procedures that work on multiple tables (SELECT and PROJECT do not).)

· The PROJECT operation is used to select a subset of the attributes of a relation by specifying the names of the required attributes.

· eliminates duplicates

· returns vertical table of values in new table

form: PROJECT tableName OVER (colname, . . . , ColName) [GIVING newTableName]

symbolically: [newTableName = ] πcolName, . . . , ColName (tableName)

Databases Illuminated textbook is available from Dr. Adams (may be made available in the library)

PROJECT Student OVER major GIVING Result

	major

	History

	Art

	Math

	CSC


· don’t know order of return, don’t care

PROJECT Student OVER major, credits GIVING Result

	major
	credits

	History
	90

	Math
	36

	History
	3

	Art
	63

	Math
	0

	Math
	42

	CSC
	15


A PROJECT operation followed by a SELECT operation is not necessarily the same as a SELECT followed by a PROJECT.

· there may be a difference between 

π followed by σ 

vs. 

σ followed by π

CARTESIAN PRODUCT

A Cartesian Product between Student and Class will result in a table with 42 rows (7 rows in Student times 6 rows in Class).

· How many attributes?

· 5  attributes in Student

· 4 attributes in Class

· 9 attributes in the Cartesian Product

· Thus: 

· multiply the number of tuples (rows) of the two tables together to get the number of tuples in the Cartesian Product

· add the number of attributes (columns)of the two tables together to get the number of attributes in the Cartesian Product

JOIN

Types of JOINS:

· theta

· qui

· natural

· semi

· outer

· our text book covers equi, natural and outer joins

theta JOIN: SELECT on the Cartesian Product

Student TIMES Enroll WHERE credits > 50

· the TIMES produces 63 rows

· the WHERE credits > 50 cuts the resulting table to 18 rows

· a row will have:

	stuId
	lastName
	firstName
	major
	credits
	stuId
	classNo
	grade


· each row in the Student table is outputted 9 times in the product table
· S1001 outputted 9 times, S1002 outputted 9 times, etc.

· however the WHERE credits > 50 operation eliminates rows that do not meet the condition of having greater than 50 credits (ex. S1002 does not appear)

· thus the resulting table has 18 rows (9 rows from S1001 and 9 rows from S1010)

equi JOIN: 
· performed on two tables which have identical attributes

· how do we distinguish between which of the two columns (fields, attributes) we are talking about?  we use fully qualified names 

· Faculty.facID  and Class.facID   

· Note 

equi JOIN on Faculty and Class:

· 30 rows

· How many rows have the same facID in them (such as F101)?
· In 1 row, the Faculty facID is the same as the Class facID.

· equi JOIN: the Cartesian Product gives us 30 rows but matching the Faculty facID with the Class facID gives us 6 rows
Review the 12 slides that Dr. Adams will post.

