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Problem 2.1 PP 69
(5 Points)
Data independence refers to the concepts of isolating the data that are seen by particular users from their representations in the physical storage. It is very important that whatever changes are made in the physical level it should not affect the conceptual level and whatever changes are made to the conceptual level it should not affect the users level.

Problem 2.3 PP 69
(9 Points)
A data model is an integrated collection of concepts for describing data, relationships between data and constraints on the data in an organization. There are three types of data models:

1. Object-based data model: uses concepts such as entities, attributes and relationships. Some of the common types of object-based data models are: Entity-Relationship, semantic, functional and Object-Oriented.

2. Record-based data model: in which the database consists of a number of fixed-format records of possibly differing types. Each record type defines a fixed number of fields each typically of fixed length. Examples are relational, network and Hierarchical data models

3. Physical data models: describe how data is stored in the computer, representing information such as record structure, record orderings, and access paths. The most common physical data models are unifying model and frame memory.

Problem 3.2 PP 109
(6 Points)
The candidate key is an attribute, or a set of attributes that uniquely identifies tuples of the relation while no subset of it can be a candidate key. A primary key is the candidate key that is selected to identify tuples and be the main key. 

A foreign key is an attribute, or a set of attributes, within one relation that matches the candidate key of some (possible same) relation.

If we have a relation (table) which contains all the information about a staff (STAFF) and another table containing all the information about departments (DEPT). Then a primary key for the STAFF could be the ID#. A Foreign key in the STAFF relation could be DP#, which is an attribute whose value points to the department the staff currently works on.

Problem 3.3 PP 109
(5 Points)
The two principal integrity rules are:

1. Entity integrity: in a base relation no attribute of a primary key can be null.

2. Referential integrity: if a foreign key exists in a relation, either the foreign key value must match a candidate key value of some tuples in its home relation or the foreign key value must be wholly null.

It is very important to enforce these rules to maintain the integrity of the information in the database.

Problem 5.6 PP 189-190

For the University Accommodation Office Case Study we have the following: 
(35 Points)
Entity Types:

1. Student:

Attributes:

· Matriculation-Number 
-
Nationality

· Name (First, Last)
-
Smoker

-
Home-Address (Street, City/Town, Post Code)
-
Special-Needs

-
Date-of-Birth
-
Comments

-
Sex
-
Current-Status

-
Category

2. Staff:

Attributes:

-
Staff-Number
-
Sex

-
Name (first, last)
-
Position

-
Home-Address (street, city/town, post code)
-
Location

-
Birth-Date

3. Next-of-Kin: (Weak Entity depends on Staff)

Attributes:

-
Name
-
Relationship

-
Address (street, city/town, post code)
-
Contact-Telephone-Number

4. Hall-of-Residence

Attributes:

-
Name
-
Telephone-Number

-
Address

5. Flat:

Attributes:

-
Flat-Number
-
# Single-Rooms

-
Address

6. Room: (Category that belongs to both Hall-of-Residence and Flats)

Attributes:

-
Place-Number
-
-
Monthly-Rent

-
Room-Number

7. Lease-Agreement

Attributes:

-
Lease-Number
-
Place-Number

-
Duration-of-Lease
-
Starting-Date

-
Student-Matriculation-Number
-
Ending-Date

8. Advisor-of-Studies: 

Attributes:

-
Full-Name
-
Telephone-Number

· Position
-
Room-Number

· Department-Name 

9. Course:

Attributes:

-
Course #
-
Internal Telephone
-
Course Title
-
Room Number

-
Leader Name
-
Department Name

Relationships Types:

1. Takes-Course
one–to-one between Student & Course

With Total participation from Student and Partial from Course.

2. Assigned-To
one–to-many between Advisor-of-Studies & Student

With Full participation from both Student and Advisor-of-Studies

3. Supervises 
one–to-one between Manager & Hall-of-Residence

With Full participation from both Hall-of-Residence 

4. Hold-Agreement
one–to-one between Student & Lease-Agreement

With Partial participation from both Student and Lease-Agreement

5. Links-To
one–to-one between Lease-Agreement & Rooms

With participation from Lease-Agreement and Partial from Rooms

6. Inspected
one–to-one between Room & Staff

With Partial participation from both Staff and Room.


It has the following attributes:

-
Inspection Date
-
Property Status

-
Comments

7. Related-To
one–to-many between Staff & Next-of-Kin (Weak Relationship)


With Full participation from Next-of-Kin and Partial from Staff.

EER Diagram
(20 Points)

EER Diagram for the University Housing Department
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