
                                                Unit 5 

2 marks

1. Normalization:

· Organizing relations attributes

· To improve integrity

· Eliminate data redundancy

· Inappropriate functional dependency

2. Decomposition:

Decomposition in DBMS is nothing but another name for normalization.  Normal forms in a databases or the concept of Normalization makes a relation or table free frim insert, update, delete anomalies and saves space by removing duplicates data.    

3. Functional dependency

        A particular non-key field may depend on only one key field.  “if there were a schema , (loan_number, amount), then loan_number is able to serve as the primary key”. This rule specified as a functional dependency.

                                        (OR)

          Functional dependency is an association between two attributes of the same relational database table.  One of the attribute is called the determined.

4. First normal form:

      It defines that all attributes in a relation must have atomic values.

      The values in an atomic domain are invisible units.

5. Legal relation

  Keys and more generally functional dependencies are constrains on the database that require   Relations to satisfy certain properties.  Relations that satisfy all such constraints are legal relations. 

6. Partial dependency:

        In 1NF it has no partial dependency.  If relation having more than key field, a subset of non-key fields may depend on all keys.

7. Third normal form

          The 3NF normal form used in database normalization.  Codd’s definition states that a table is in 3NF if and only if both of the follow condition hold: the relation(table) is in 2NF every non-prime attribute of R is non-transitively dependent on every key of R”.

       A relation is said to be first normal form.  If it is already in second normal form and it has no transitive dependency.

8. Boyce- Codd normal form:

          One of the more desirable normal forms that we can obtain is Boyce – Codd normal form(BCNF).  It eliminates all redundancy that can be discovered bases on functional dependencies.

          BCNF is one of the forms of database normalization.  If database table is in BCNF if and if there are no non-trivial function dependent of attribute on anything other than superset of a candidate key.  

9. Fourth normal form:

           Fourth normal form is a level of database normalization where there are no non-trivial multivalued dependencies other than a candidate key.  It builds on the first three normal form (1NF,2NF, and 3NF) and Boyce-Codd normal form.

10. Fifth normal form:

             Fifth normal form also known as project-join normal form (PJ/NF) is a level of database normalization designed to reduce redundancy in relational database recording multi-valued by isolating semantically related multiple relationship.

11. Armstrong’s axioms:

                                    Use the following three rules to find logically implied functional dependencies.  By applying these rules repeatedly, we can find all of F+, given F.  This collection of rules is called Armstrong’s axioms.

         Reflexivity rule

         Augmentation rule

         Transitivity rule
12. Extraneous:

A attribute of a functional dependency is said to be extraneous if we can remove it without changing the closure of the set of functional dependencies.  The formal definition of extraneous attributes.

13. Lossless decomposition:

                                    A decomposition that is not a lossless decomposition is called a lossy decomposition.  The terms lossless-join decomposition and lossy-join decomposition are sometimes used in place of lossless decomposition and lossy decomposition.

14. Dependency preservation:

                                    Using the theory of functional dependencies, it is easier to characterize dependency preservation than using the ad-hoc approach.  A decomposition having the property F/+=F+ is a dependency-preserving decomposition.

15. Multivalued dependencies:

                                       Multivalued dependencies, on the other hand, do not rule out the existence of certain tuples.  Instead, they require that other tuples of a certain of a certain form be present in the relation.  For this reason, functional dependencies sometimes are referred to as equality-generating dependencies, and multivalued dependencies are referred to as tuple-generating dependencies.

16. Denormalization:

                               The process of taking a normalized schema and making it non normalized is called denormalization, and designers use it to tune performance of systems to support time-critical operations.

10marks
1. Explain details about in Boyce-codd  normal form

         One of the more desirable normal forms that we can obtain is Boyce-codd   normal   form (BCNF).A relation schema R is in BCNF with respect to a set F of    functional   dependencies if for all functional dependencies in F+ of the form 
(((
where((R and ((R,at least one of the following holds:
· (((is trivial (i.e., ((()
· ( is a super key for R(schema)
· Example schema not in BCNF:

bor_loan = ( customer_id, loan_number, amount )
· because loan_number(amount holds on bor_loan but loan_number is not a super key 
               A   database design is in BCNF if each member of the set of relation schemas that constitutes the design is in BCNF. When we decompose a schema that is not in BCNF, it may be that one or more of the resulting schemas are not in BCNF. In such cases, further decomposition is required, the eventual result of which is a set of BCNF schemas.

Boyce codd and dependency preservation

           The several ways in which to express database consistency constraints 

· primary key constraints

· functional dependencies

· check constraints

· assertions

· triggers

if testing a functional dependencies can be done by considering just one relation then the cost of testing this constraints is low in some cases decomposition into BCNF can prevent efficient testing of certain functional dependencies. Because our design makes it computationally hard to enforce this functional dependency our design is not dependency preserving because dependency preservation is usually considered desirable we consider another normal form weaker than BCNF that will allow us to preserve dependencies.

BCNF decomposition algorithm

           The BCNF decomposition algorithm takes time exponential in the size of the initial schema, since the algorithm for checking if a relation in the decomposition  satisfies BCNF can take exponential time. The reference to an algorithm that can compute a BCNF decomposition in polynomial time. However, the algorithm  over normalize that is decompose a relation unnecessarily.

· Functional dependency

· Candidate key

   Comparison of BCNF

               Our goals of database design with functional dependencies are

· BCNF

· Losslessness

· Dependency preservation

             It is worth nothing that SQL does not provide a way of specifying functional dependencies expect for the special case of declaring super keys by using the primary keys or unique constraints. 

          For each such dependency A->B we define a materialized view that computes a join not all relations in the decomposition and projects the result on AB. The functional dependency can be tested easily on the materialized view, using one of the constraints unique( A) or primary key( B).

   Thus in case we are not able to get a dependency preserving BCNF decomposition ity is generally preferable to opt for BCNF since checking functional dependencies other then primary key constraints is difficult in SQL.

2. Explain briefly notes on normalization

designing a relational databases is to use a process commonly known as normalization. The goal is to generate  a set of relation schemas  that allows us to store information without unnecessary redundancy yet also allows us to retrieve information easily the approach is to design schemas that are in an appropriate normal form.

First normal form

       In the relational model, we formalize this idea that attributes do not have any substructure a domain is atomic if elements of the domain are considered to be  indivisible units we say that a relation schema R is in the first normal form if the domains of all attributes of R are atomic.

Non-atomic values complicate storage and encourage redundant (repeated) storage of data
Example:  Set of accounts stored with each customer, and set of owners stored with each account

Second normal form

                A relational model is said to be in second normal normal form if it is already in 1nf and it has no partial dependency.

  Partial dependency

         If a relation having more than one key field a subset of non key fields many depend on all the keys are functional dependency.

         A particular non key field many depend on only one key field are partial dependency. 

        Example:  customer (custno,name,address) custno is the key word.

Third normal form

         A relation is said to be in 3nf if it is already in2nf and it has no transitive dependency that means non key fields There are some situations where 
· BCNF is not dependency preserving, and efficient checking for FD violation on updates is important
Solution: define a weaker normal form, called Thir   Normal Form (3NF)
· Allows some redundancy (with resultant problems; we will see examples later) 
· But functional dependencies can be checked on individual relations without computing a join.
There is always a lossless-join, dependency-preserving decomposition into 3NF
Example:Relation R:
· R = (J, K, L )
F = {JK (L, L (K }
· Two candidate keys:  JK and JL
· R is in 3NF


JK (L
JK is a super key

L (K
Kis contained in a candidate key 

Fourth normal form

             Fourth normal form in BCNF and it has no multi valued dependencies.

A relation schema R is in 4NF with respect to a set D of functional and multivalued dependencies if for all multivalued dependencies in D+ of the form ((((, where ((R and ((R, at least one of the following hold:
· (((( is trivial (i.e., ((( or ((( = R)
· ( is a superkey for schema R
If a relation is in 4NF it is in BCNF

Example: 
· R =(A, B, C, G, H, I)

F ={A ((B
· B((HI


CG ((H }
R is not in 4NF since A((B and A is not a superkey for R
Fifth normal form

               Fifth normal form already in4nf and it has no join dependencies that means relation in join dependency cannot be decomposed into projections without difficulty and undividable results.

· Join dependencies generalize multivalued dependencies
· lead to project-join normal form (PJNF) (also called fifth normal form)
· A class of even more general constraints, leads to a normal form called domain-key normal form.
· Problem with these generalized constraints:  are hard to reason with, and no set of sound and complete set of inference rules exists.
· Hence rarely used.
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