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1.a)
What are the five main function of DBA?

   b)
List four significant differences between a file processing system and a DBMS.

   c)
Explain the difference between physical and logical data independence.

2.a)
Design an E-R  diagram for a University Registrar’s office.  The office maintains data about each class, including the instructor, the number of students enrolled,  and the time and place of the class meetings.  For each student-class pair, a grade is recorded.
   b)
Discuss with examples various kinds of outer join operations.

3.a)
State the differences between QBE and SQL query languages.

   b)
Discuss the expressive power of the query languages QUEL, QBE and relational algebra.

4.a)
Show that Armstrong axioms are sound.
   b)
Define the closure of a set of attributes.  Given R(A,B,C,D,E) and        F={A(BC, CD(E, B(D, E(A} Determine A+, B+,CD+.
   c)
Define minimal cover for a set of functional dependencies F.

5.a)
Define the division operation and express it in terms of the basic five relational algebraic operatior.

   b)
Suppose that a page can contain at most four data values and that all data values are integers.   Using only tree of order 2, give an example for “A B+ tree in which the deletion of 25 causes a merge of two nodes, but without changing the height  of the tree”.

6.a)
What are assertions in SQL?  Give the syntax.  Give also one example for the assertion.

   b)
Describe the steps that are performed when a write operation is issued when shadow paging is used.
7.a)
Discuss with examples, various join strategies of query processing.

   b)
Explain multiverson scheme and state its importance.
8.
Write short notes on:

(a) Time-stamp based protocol  

(b) Security of Database   
(c) Dynamic hagh  functions.
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