Notes: CS 474/574 Thursday Feb 25
Announcement – Dr. Norton is feeling much better and is able to receive visitors.  His number is 433-6552. Please call before you come.  

Grad students, if you have some idea about a research paper that you would like to do, please send me an e-mail with a brief outline of your idea.  This is very informal, but will give me the opportunity to review it for suitability.  I’d like you to have an idea of what you would like to do before break.  Let me know if you are having trouble choosing a topic and I will do a little research and propose some ideas.

Mini project – I will this weekend post a mini project that will involve designing a small db and implementing it in MySQL or SQL Server.  You will need to provide the scripts (SQL) that you used to make the db and to create a set of “reports” from the db.  
1. Teamwork evaluation forms – 10 min (3:45)

a. The point is not what score you gave each other.  The point is what do team members need to do to achieve the highest score with respect to teamwork ?  Also, are the expectations of all of the team members the same?

2. Normalization – Some definitions


from Databases Illuminated – Catherine M. Ricardo, Jones and Bartlett Publishers  and A First Course in Database System.s (Ullman and Widom)

3. Functional dependency – “A functional dependency on a relation R is a statement of the form “If two tuples of R agree on all of the attributes A1, A2 .. An (They have the same values) then they must also agree on all of another list of attrubutes B1, B2 … Bm
Example, All students with 37 credit hours are classified as SO status.  All undergrad students with an A grade have 4.0 quality points associate with that grade. If I have zip code 22801, my city is Harrisonburg and my state is VA.

FD’s form the basis of identifying keys and form the basis of decomposing a relation into “better” forms.

Candidate keys – Those attributes functionally determine all other attributes of the relation  That is, it is impossible for two distinct tuples of R to agree on all of A1,A2 … A3.  
Of the candidate keys, No proper subset of (A1,A2 …A3) functionally determines all other attributes of R.  A key must be minimal.

It is possible to have more than one candidate key.  Of the possible candidates, one is chosen to represent the primary key.
Ex.  Business rules – Students have SSN’s, StuId, first name, last name, date of birth, majors, GPAs, and Status.  We know that no two students can have the same SSN or StuId.  We know that no two students can have the same first, last and dob.

What are the candidate keys?  Which would you use as a primary key…why?
4. 1st Normal Form

A relation, R, is in 1NF if and only if every attribute is single valued for each tuple in the relation instance.

5. Fully Functionally Dependent

In a relation, R, attribute A of R is fully functionally dependent on an attribute or set of attributes X of R if A is functionally dependent on X but not on any subset of X.

6. 2nd Normal Form

A relation, R, is in 2NF if and only if it is in 1NF and all non key attrubutes are fully functionally dependent on the key (primary key). 

7. 3rd Normal Form

A relation, R, is in 3NF whenever a non trivial functional dependency exists, X->A, then X is a superkey or A is a member of some candidate key.  There are no transitive dependencies.  (A->B->C)

8. Boyce-Codd Normal Form 

A relation, R, is in BCNF if and only if whenever there is a nontrivial functional dependency A1,A2,..An-> B1B2,..Bm for R, A1,A2,..An are a superkey of R.  Or in other words, in the functional dependencies, every left side is a superkey.

What are the functional dependencies?

