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Written Exercise 1 [Problems from Chapter 4 of the Textbook]:

Problem 4.4 PP 144     (Conceptual and Logical Database Design)
(7 Points)
The main aim of the conceptual design is to create a model for the users requirement that is independent of any data model, any DBMS or any physical constraints. This model, which will be mainly an EER diagram, will be continuously reviewed with the users until it is approved.

The main aim of the logical design is to map the database design obtained from the conceptual model to a representation that is dependant on a data model, such as relational or hierarchal, but is independent of any DBMS or any physical constraints. 

Problem 4.5 PP 144     (Physical Database Design)
(7 Points)
Since the physical design is involved with physical storage of the data in the secondary storage, it is very important to select the DBMS before starting this process. This will enable the physical designer to tailor the physical design to meet and utilize the available DBMS functionality.

The main aim of the physical design is to produce the necessary storage structures and access methods to achieve efficient access to the data.

Problem 4.6 PP 144     (Prototyping)
(6 Points)
Prototyping is the process of developing a working model of the desired system, although that will not provide all the functionality required in the final system. By developing this model the user will have a chance to look, early, to what the expected system look like and evaluate it thoroughly. This also will enable both the users and the designer to get a better and a clearer system requirement. Prototyping is relatively inexpensive and quick to develop.

Written Exercise 2 [Logical and Physical Database Design]: 
(60 Points)
1) Mapping Conceptual to Logical Design: 
(40 Points)

Step 1: Creating relations for regular entities

we create the relations for the EMPLOYE, Department, and Project entities in the EER diagram as follows:

Employee (SSN, Fname, Minit, Lname, Bdate, Address, Sex, Salary)

Department (Dname, Dnumber)

Project (Pname, Pnumber, Plocation)

Step 2: Creating relations for weak entities

We create the relation Dependent in this step to correspond to the weak entity type Dependent.  We include the primary key of the Employee relation, which corresponds to the owner entity type, as a foreign key attribute of Dependent; we renamed it ESSN, although this was not necessary.  The primary key of the Dependent relation is the combination (ESSN, Dependent-Name) because Dependent-Name  is the partial key of Dependent.

Dependent (ESSN, Dependent-Name, Sex, Bdate, Relationship)
Step 3: Handling the 1:1 Relations

In our example, we map the 1:1 relationship type Manages by choosing the participating entity type Department to serve in the role of S, because its participation in the Manages relationship type is total (every department has a manager). We include the primary key of the Employee relation as foreign key in the Department relation and rename it Mgr-SSN. We also include the simple attribute Start-Date of the Manages relationship type in the Department relation and rename it Mgr-Start-Date.

Department (Dname, Dnumber, Mgr-SSN, Mgr-Start-Date)
Step 4: Handling the 1:N Relations

We now map the 1:N relationship types Works_For, Controls, and Supervision. For Works_For we include the primary key of the Department relation as foreign key in the Employee relation and call it Dno. For Supervision we include the primary key of the Employee relation as foreign key in the Employee relation itself and call it Super-SSN.  The Controls relationship is mapped to the foreign key attribute Dnum of Project.

Employee (SSN, Fname, Minit, Lname, Bdate, Address, Sex, Salary, Super-SSN, Dno)
Project (Pname, Pnumber, Plocation, Dnum)
Step 5: Handling the M:N Relations

We map the M:N relationship type Works_On by creating the relation Works_On. We include the primary keys of the Project and Employee relations as foreign keys in Works_On and rename them Pno and ESSN, respectively.  We also include an attribute Hours in Works_On to represent the Hours attribute of the relationship type. The primary key of the Works_On relation is the combination of the foreign key attributes (ESSN, Pno).

Works_On (ESSN, Pno, Hours)
Step 6: Creating relations for Multi-Valued Attributes

In our example, we create a relation Dept_Locations. The attribute Dlocation represents the multi-valued attribute Locations of Department, while Dnumber- as foreign key-represents the primary key of the Department relation. The primary key of Dept_Locations is the combinations of (Dnumber, Dlocation). A separate tupel will exist in Dept_Locations for each location that a department has.

Dept_Locations (Dnumber,Dlocation)
2) DBDL description of the Company database. 
(20 Points)

{The domains below are based on some reasonable assumptions}

Domain Number:
variable length character string length 5

Domain SSN:
Fixed length character string length 12

Domain Short-Name:
variable length character string maximum length 10

Domain Long-Name:
variable length character string maximum length 25

Domain Address:
variable length character string maximum length 50

Domain Initials:
single character

Domain Date: 
Fixed length character string length 10 (dd-mm-yyyy)

Domain Sex:
single character, must be one of ‘M’, ‘F’

Domain Salary: 
monetary value, in the range 1000-30000.

domain Hours:
integer, in the range 1 to 38

Employee (

SSN:
SSN
NOT NULL,

Fname:
Short-Name
,

Minit:
Initials,

Lname:
Long-Name
,

Bdate:
Date,

Address:
Address

Sex:
Sex 

Salary:
Salary,

Super-SSN
SSN,

Dno:
Short-Name)

PK SSN

FK Super-SSN
 REFERENCES Employee (SSN) on delete SET NULL on update CASCADE

FK Dno
REFERENCES Department (Dnum) on delete SET NULL on update CASCADE.

Dependant (

ESSN:
SSN
NOT NULL,

Dependant-Name:
Short-Name
,

Sex:
Sex 

Bdate:
Date,

Relations:
Short-Name)

PK ESSN, Dependant-Name

FK Super-SSN
REFERENCES Employee (SSN) on delete CASCADE on update CASCADE

Department(

Dnumber:
Number
NOT NULL,

Dname:
Short-Name
NOT NULL,

Mgr-SSN:
SSN 

Mgr-Start-Date:
Date)

PK Dnumber

FK Mgr-SSN
REFERENCES Employee (SSN) on delete SET NULL on update CASCADE

Project(

Pnumber:
Number
NOT NULL,

Pname:
Short-Name
NOT NULL,

Plocation:
Short-Name 

Dnum:
Number)

PK Pnumber

FK Dnum
REFERENCES Department (Dnumber) on delete SET NULL on update CASCADE

Works_On(

ESSN:
SSN
NOT NULL,

Pno:
Number
NOT NULL,

Hours:
Hours) 

PK ESSN, Pno

FK ESSN
REFERENCES Employee (SSN) on delete CASCADE on update CASCADE

FK PNO
REFERENCES Project (Pnumber) on delete CASCADE on update CASCADE

Dept_Locations(

Dnumber:
Number
NOT NULL,

Dlocation:
Short-Name
NOT NULL)

PK Dnumber, Dlocation

FK Dnumber
REFERENCES Department (Dnumber) on delete CASCADE on update CASCADE

