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CS360 – Databases

HW #3

Describe the types of structures that are known not to be compatible with the relational model and describe how they could be removed from a conceptual data model. Give examples to illustrate your answer.

Types of structures known not to be compatible:

1) Many-to-many (*:*) binary relationships

This is where one entity in A can be associated with many entities in B, and many entities in B can be associated with entities in A.  These can be removed by replacing the relationship with two one-to-many (1:*) relationships.

2) Many-to-many (*:*) recursive relationships

This is a relationship where an entity has a particular relationship with itself.  These can be removed using the same method as the many-to-many binary relationships, by creating an intermediate entity (or representing them as two different entities).

3) Complex relationships

A complex relationship is a relationship between three or more entity types.  Creating an intermediate entity and replacing the relationships with the required number of one-to-many relationships can remove this.

4) Multi-valued attributes

A multi-valued attribute is an attribute that holds more than value for the entity.  This can be removed by creating a new entity that replaces the attribute.

Describe the alternative strategies that can be applied if there exists a child tuple referencing a parent tuple that we wish to delete.

· Put NULL in each attribute referencing the parent tuple.

· Do nothing

· Delete any child tuple referencing the parent

· Set the child attribute to some default value

· Tell user that it cannot be deleted

Describe the inputs and outputs of physical database design.

The inputs of the physical design of the database are:

· Base Relations: this describes the entities in the database, and their relationships, as well as the information of what type of data the relations will contain

· Representation of Data: this describes how many tuples in each entity are expected

· Enterprise Constraints: How the relations are governed in the ‘real world’, as well as how the transactions are represented

How these inputs are described, and their properties determine the outputs of database design, which are:

· File organization: To find the most efficient file organization for each base relation

· Index design: Determine the best index system which will provide the most performance

· Disk space requirements: Determine the disk space that will be required by the database so that the hardware can be configured correctly

Exercise 16.5 As follows:

In step 5.3 in the chapter, indexes were created in Microsoft Access for query transactions listed in Appendix A for the Staff view of DreamHome. Choose Indexes to create in Access for the query transactions listed in Appendix A for the Branch View of DreamHome.

Under what circumstances would you want to denormalize a logical data model? Use examples to illustrate your answer.

1) Combine one-to-one (1:1) relationships

Combine multiple one-to-one relationships into one table if they are frequently referenced together.

2) Duplicating non-key attributes in one-to-many (1:*) relationships

Duplicate non-key attribute in other tables to reduce or remove joins in frequent or critical queries.

Instead of:


SELECT p.*, o.lName


FROM PropertyForRent p, PrivateOwner o


WHERE p.ownerNo = o.ownerNo AND branchNo = ‘B003’;

New Query:


SELECT p.*


FROM PropertyForRent p


WHERE branchNo = ‘B003’;

If we moved the lName attribute from PrivateOwner to PropertyForRent.

3) Duplicating foreign key attributes in one-to-many (1:*) relationships

Same as in circumstance 2, here we duplicate foreign key attributes into an entity that is referencing them for the purpose of reducing or removing joins from frequent or critical queries.

Instead of:


SELECT o.lName


FROM PropertyForRent p, PrivateOwner o


WHERE p.ownerNo = o.ownerNo AND branchNo = ‘B003’;

New Query:


SELECT o.lName


FROM PrivateOwner o


WHERE branchNo = ‘B003’;

If we moved duplicated the ownerNo attribute into PropertyFromRent.

