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MARKING SCHEME

STUDENTS SHOULD ANSWER QUESTION 1 (SECTION A) AND ANY TWO QUESTIONS FROM SECTION B (QUESTIONS 2 TO 4)

Markers are advised that many answers in Marking Schemes are examples only of what might be expected from candidates. Unless a question specifically states that an answer is demanded in a particular form, then an answer, which is, correct, factually or in computing practice, must be given the available marks.

If there is doubt as to the correctness of an answer the recommended textbook should be the first authority. If doubt persists the scripts should be referred to the Examiner and, if necessary to the Moderator, for a second marking.

This Marking Scheme has been prepared as a guide to markers. It does indicate what the examiner was expecting candidates to produce in response to the question set and some questions in some units will only have one correct solution. However, this is NOT ABSOLUTELY a set of model answer; NOR is the Marking Scheme exclusive, for there will frequently be alternative responses which will provide a valid answer. 

SECTION A: 
                   COMPULSORY  QUESTION


{20 MARKS}
QUESTION 1
a) Expound on the following terms as used in database management

            (5 Marks)
i. Database management System: The database management system (DBMS) is the software or tool that is used to manage the database and its users.

A DBMS consist of different components which work jointly to manage the data stored in the database and its users.

ii. Database: A database is a collection of information that is organized so that it can easily be accessed, managed, and updated.

A shared collection of logically related data, designed to meet the information needs of multiple users in an organization.

iii. Database System: It�s a combination of database and the database management system.
iv. Entity-An element which information data can be stored about
v. ERD-Entity relationship diagram, a diagram depicting how various tables within a database are interlinked
b) A traditional File Processing system was the first computer-based approach of handling commercial or business applications. State any five problems that were associated with this approach.  (5 Marks)
Data redundancy and inconsistency  
Difficulty in accessing  
Data isolation  
Integrity concerns
Security problems  
Concurrent access anomalies  
c) The commands COMMIT and ROLLBACK are used to help maintain database consistency during transaction management. Briefly discuss each




            (2 Marks)
Both commands are used to maintain DBMS consistency by ensuring that either all the SQL statements in a transaction complete successfully or   do not start at all.

COMMIT is used to make permanent the results of a transaction (changes the database) whilst

ROLLBACK is used to undo all the changes made in an unsuccessful transaction.

d) State the Three clauses of a basic structure of an SQL expression 

            (3 Marks)
i. SELECT

ii. FROM

iii. WHERE

e) Most DBMS have tools that ensure the DBA is able to perform their duties efficiently. List any FIVE duties which a DBA performs using DBMS tools. 
                                                       (5 Marks)
i. data archiving

ii. data backup and recovery

iii. data control

iv. establishing user groups

v. assigning passwords

vi. granting access to DBMS facilities

vii. granting access to databases

viii. monitoring usage and tuning database systems

ix. enforcing security and integrity

SECTION B:       
ANSWER ANY TWO QUESTIONS

{20 MARKS EACH}.
QUESTION 2
a) State and explain three Components of an E-R model? 



            (3 Marks)
i. Entity sets- An entity is a thing or object in the real world that is distinguishable from all other objects.  
ii. Relationship sets- An association between two or more entities is called a relationship.
iii. Attributes-They are descriptive properties or characteristics possessed by each member of an entity set.
b) Nairobi contractors is a company that specializes in real estate development. They deal with customers who over the year come back and commission various jobs. Customers may be individuals or companies. For any job a number of workers may work on it and a worker may work on more than one job. On each job different types of building materials and machinery are used. Particular materials are all supplied by a different suppliers. All machinery used is owned by the company and each machinery can be used in multiple jobs

i. Outline all entities present in the scenario described above

            (3 marks)
· Customer

· Job

· Worker

· Building material

· Machinery

· Supplier

ii. Draw a well decomposed Entity-Relationship diagram for the above scenario.          (6 Marks)
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c) There are various types of relationship that can be used to associate entities. Explain any three with the aid of a diagram in each case 





            (6 Marks)
· One to one relationship (1:1) - An entity in A is associated with utmost one entity in B is associated with at utmost one entity in A.
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· One to Many relationship (1:M) - An entity in A is associated with any number of entities in B while an entity in B can be associated with at most one entity in A .
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· Many to many (M:N) -  An entity in A is associated with at least one entity in B and an entity in B can be associated with a number of entities in A.

[image: image5.png]



a) Briefly explain the purpose of order by clause in SQL Statements?

            (2 Marks)
ORDER BY clause helps to sort the data in either ascending order to descending order.

Ascending order sort query

QUESTION 3
a) State and Explain the major four causes Of Database Failures  


            (8 Marks)
i. Software - Software induced failures may be traceable to the O.S, DBMS, S/W application programs or viruses.

ii. Hardware - Hardware induced failures may include memory chip errors, disk crashes, bad disk sectors, disk full error etc

iii. Programming exemptions - Application programs end-users may roll back transactions when certain conditions are defined e.g. a recovery procedure may be initiated if withdrawal funds is made when customer funds are at O or when en-user has initiated an unintended keyboard error such as pressing Ctrl c, the system detects deadlocks and aborts one of the transactions.

iv. External factors - Backups are especially important when a system suffers complete distraction due to fire, earthquakes, floods etc. The database recovery process generally follows a predictable scenario where first you determine the type and the extent of the required recovery.

b) Define the following parts of this SQL statement. 


“SELECT studentnumber FROM Results WHERE mark >=50%�

i. Select








            (2 Marks)

Corresponds to the operation being carried out

ii. From








            (1 Marks)

Which table/Cartesian product the info comes from

iii. Where








            (2 Marks)


Gives the attributes to be searched for

c) Briefly describe the FOUR properties of a transaction.



            (4 Marks)



· Atomicity: A transaction consists of a collection of actions, the DBMS should ensure that either all the transaction is performed or none of it is performed.

· Consistency: All transaction must preserve the consistency and integrity of the database.

Operations performed by an updating transaction should not leave the database in an inconsistent or invalid state.

· Isolation: Ensures that changes made by one transaction only become available to other

transactions after the transaction has completed. The transaction manager must provide the

illusion that a given transaction runs in isolation from other transactions.

· •Durability: When a transaction completes, the changes caused by the transaction should persist in time (i.e. should be durable). The changes should be preserved in case of hardware or software failure.

Allocate 1 mark for each description, maximum 4 marks. Where just the four properties have been given, allocate 1 mark.
d) State any three Database Models





            (3 Marks)
i. The Hierarchical Data Model 

ii. The Network Data Model 

iii. The Relational Data Model

QUESTION 4
a) There are several inbuilt functions in sql Outline any three



            (3 Marks)

i. AVG() - Returns the average value

ii. COUNT() - Returns the number of rows

iii. FIRST() - Returns the first value

iv. LAST() - Returns the last value

v. MAX() - Returns the largest value

vi. MIN() - Returns the smallest value

b) In terms of a database sub-language, give a definition and describe the function of each of the following:

i) DDL 









            (2 Marks)

ii) DCL 









            (2 Marks)

iii) DML 









            (2 Marks)

DDL � data definition language, used to create, delete and amend the data

structures. Updates the meta-data in the data dictionary

DML � data manipulation language, used to implement the CRUD activities.

DCL � data control language, used by the DBA to define authorised users and

their associated privileges.
c) State TWO advantages of normalization.





            (2 Marks)
i. eliminates a particular type of undesirable dependency

ii. It highlights constraints and dependencies in the data and hence aids in understanding the nature of data

iii. produces well‑designed databases which provide a higher degree of independence

d) Outline any two mechanisms of implementing database security


            (3 Marks)
i) Encryption

ii) Access control by use of an authentication mechanism

iii) Backups 

e) To the user, a distributed database should look exactly like a non-distributed database. To comply with this rule a DDBMS must achieve at least twelve objectives according to Codd's 12 rules for relational databases. State any six of the rules. 





            (6 Marks)
i. DBMS Independence
ii. Network Independence
iii. Software Independence
iv. Hardware Independence
v. Distributed Transaction Processing
vi. Distributed Query Processing
vii. Replication Independence
viii. Fragmentation Independence
ix. Location Independence
x. Continuous Operation
xi. NO Reliance On A Central Site

xii. Local Autonomy
End of Exam
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