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Question 1:
(5 Points)

List the four major steps of the physical database design methodology. Briefly explain one of them

1. Translate global logical data model for the target DBMS.
3. Design Security mechanism

2. Design Physical representation
4. Monitor and Tune the operational system

Design Physical representation: In this step we determine the file organization and access methods that will be used to store the base relations, i.e., the way in which relations and tuples will be held on secondary storage.

Question 2:
(10 Points)

Below find an ER diagram representing the conceptual design of a small database system for a library. Use the procedure (Approach One) in the handout distributed to you in the class to develop the logical design for this database. i. e. follow the steps of the procedure to convert the entities and relationships in this diagram into relational schema. (For complete marks you need to show your works in detail):
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Step 1: 
We create relations for the strong entities with their attributes and primary keys:

Book (B-No, Title, Publisher, Year), Primary Key: B-No
Faculty (Number, Name, Department), Primary Key: Number
Step 2: 
We create a relation for the week entity Author and include B-No from Book as a foreign Key 

Author (B-No, Name, Address, Affiliation), Primary Key: B-No, Name
Step 3: 
We handle the 1:M relationship Owns, by including the primary key of the entity Faculty, i.e. Number, as a foreign key in the entity Book. We do the same thing for the relationship Borrows, resulting in:

Book (B-No, Title, Publisher, Year, Owner-No, Borrower-No, Bor-Ret-Date), where

Owner-No is a foreign key references Number of Faculty , for the faculty owning the book.

Borrower-No is a foreign key references Number of Faculty , for the faculty borrowing the book.

Bor-Ret-Date is the attribute of the relationship Borrow included in Book.
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