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1.	i)	With the aid of a diagram describe the main components of a magnetic 


disk. Describe the stages involved in accessing a disk block on a magnetic disk, given the block address.





ii)	Describe what is meant by the following:


(a) blocking factor.


(b) spanned and un-spanned memory organisation.





iii)	What is meant by an indexed file organisation? Distinguish between a dense and a non-dense index, giving an example of each.
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2.	i)	What is meant by a hashed file organisation? A company assigns a 4-


digit employee number to each of its 68 employees. The number is 


used as a primary key in the company’s employee file. Given the 


following five employee numbers:





9614    5882    6713    4409    1825





Find a 2-digit hash address for each of the employee numbers using: 


a) folding method.


mid-square method.





ii)	Explain why a collision resolution technique is required when using a 


hashed file organisation. By inserting the data (Key value) given in the


example below (with associated hash address) describe the operation of the following collision resolution techniques:


linear probing.


chaining.





		Key value:		A   B   C    D    E    X    Y    Z


			Hash address:		3    7    1    10    3    10   4    0


		(using an array of size 11, with locations from 0 to 10).





iii)	Write functions, in C, for searching and insertion using hashing techniques. Choose any hashing function and any collision resolution technique, stating any assumptions made. 











3.	i)	Explain the difference between text processing with a mark-up 


language, such as HTML, and text processing with a WYSIWYG program, such as MS Word. Give examples.





ii)	What is meant by the term information overload? What role do search engine programs have to play with respect to the Internet and information overload? Describe the main components of a search engine program for the Internet.





iii)	Describe, in the context of information retrieval systems, what is meant by the following terms:


stemming.


stop word removal.





Include examples in your answer.


How is the accuracy of an information retrieval system measured?
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4.	i)	Describe the entity integrity and referential integrity constraints usually 


			enforced by a relational DBMS. Why are such constraints important? 			Use examples to illustrate your answer.





ii)	Outline the motivations for normalisation. Define, with the aid of 


examples:


functional dependency.


transitive dependency.





	iii)	Given the following relational schema and interpretation with keys			underlined: 





EMPLOYEE  (PRSI, FirstName, Surname, DateOfBirth, Address, 


DeptNum, Salary)


DEPARTMENT(Num, Name)


DEPT_LOCATIONS(DeptNum, Location)


PROJECT(PNum, PName, Description, Budget)


WORKS_ON(EmployeeNum, ProjectNum, Hours)





A company holds details of EMPLOYEES, DEPARTMENTs and PROJECTs. Each employee works for a department with associated number (Num) and Name. Any department may be located in one or more locations. An employee can work on one or more projects; the number of hours an employee works on a particular project per week is stored in the WORKS_ON relation. The PROJECT relation contains the number, name, description and budget associated with each project.





Provide SQL queries for the following:





List the name and address of all employees who work in department number 2.


List the employee names and project names where the number of hours worked by the employee on the project is 5 or less.


Find the number of people who are working on project number “17”.


List the name and salary of all employees who work in the same department as employee “Kathleen Quinn”.
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5.	i)	Outline the desirable properties of a transaction. 





ii)	Deadlock can occur in the use of the two-phase protocol when each of 


two transactions is waiting for the other to release an item. Using the 


transaction given:


Describe what is meant by the two-phase protocol.


Describe any approach which can be used to deal with deadlock in such a situation.


	





T1�
T2�
�
write_lock(Z);�
�
�
write_item(Z);�
�
�
�
write_lock(X)�
�
�
write_item(X);�
�
write_lock(X);�
�
�
�
write_lock(Z);�
�









iii)	Explain what recovery from transaction failure means. Describe the 


role the system log plays in an error recovery technique, listing and explaining the main entries in the system log. Explain how either of the following recovery techniques operate: 


deferred update.


immediate update.
























































	Page 4 of 4


