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CIT 2150:  DATABASE SYSTEMS DESIGN AND MANAGEMENT  

  
DATE: OCTOBER 2016            TIME: 2 HOURS 
INSTRUCTIONS:  Answer question one and any other two questions. 
 

QUESTION ONE (30 MARKS)    

a) List four significant differences between the traditional file-processing systems and a 

database system          (4 marks) 

b) Using examples, clearly distinguish between a superkey and a candidate key  (4 marks) 

c) The account table below shows details about bank accounts 

accountNo accBalance branch custNumber 

010 45000 Meru Cust100 

104 55000 Thika Cust234 

152 60000 Thika Cust453 

  

Write the SQL commands to do the following 

(i) Create the table         (2 marks) 

(ii) Change the branch of account number 152 to Nairobi    (2 marks) 

(iii) Find customer numbers for all the customers with an account balance of less than 

60000          (2 marks) 

d) Describe any TWO data types supported by MySQL.  Give an example of each    

          (4 marks) 
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e) Several criteria are normally used to classify databases.  Explain any THREE different 

types of databases          (3 marks) 

f) Highlight four important factors that a database designer should consider when selecting 

a data type of a field           (4 marks) 

g) Give any THREE important properties of a relation     (2 marks) 

h) Using an example, illustrate the concept of a one to many?     (3 marks) 

 

QUESTION TWO (20 MARKS) 

a) A major objective of the ANSI-SPARC architecture is to provide data independence.  

(i) Draw a diagram illustrating this architecture     (3 marks) 

(ii) Using examples, discuss the concepts of logical data independence and physical 

data independence         (6 marks) 

b) The following table stores details of employees and the projects they work on and for 

how long.  The primary key is (EmpID,  ProjID) 

EmpID EmpName ProjID ProjName HoursPerWeek 

E01 Smith P02 Dtabase 10 

E01 Smith P01 Web Portal 5 

E02 Robinson  P02 Database 20 

 

(i) Explain why the above table is not in 2nd Normal Form.    (3 marks) 

(ii) Transform the table into 2nd       (4 marks) 

(iii) Draw a relational schema for your 2NF relations and show the referential integrity 

contracts.          (4 marks)  

 

QUESTION THREE (20 MARKS) 

a) Describe the components of a database system environment as seen from a management 

point of view           (10 marks)  

b) The following data describes the requirements of a sale and ordering system. 

Manufacturers have a name, which is unique, an address, and a phone number.  Products 

have a model number and a name.  Each product is made by one manufacturer, and 

different manufacturer, and different manufacturers may have different products with the 
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same model number.  However, no manufacturer would have two products with the same 

model number.  Customers are identified by their unique ID number.  They have email 

addresses, and physical addresses.  Several customers may live at the same (physical) 

address, but no two customers have the same email address.  An order has a unique order 

number, and a date.  An order is placed by one customer.  For each order, there are one or 

more products ordered, and there is a quantity for each product on the order. 

(i) Create an ERD to represent the data       (6 marks) 

(ii) Translate the ER model to the relational model     (4 marks) 

 

QUESTION FOUR (20 MARKS) 

a) Discuss THREE important functions of a database administrator    (6 marks) 

b) Explain in details the following database languages     (9 marks) 

(i) Data definition language 

(ii) Data manipulation language  

(iii) Data control language  

c) You have been asked to develop a database “college” to have the table “course”.  The 

table should have the fieldcourseID, CourseName, courseLecturer and  courseDuration.  

Write statements in SQL to: 

(i) Create the database         (2 marks) 

(ii) Insert the following data items into the table: CourseID=CIT2150, Course 

Name=Database design, Lecturer=Mr.John, Duration=4 Months   (2 marks)   

(iii) Select all the course IDs and names for all the courses taught by Mr. Tom    

         (1 mark) 

QUESTION FIVE (20 MARKS) 

a) Describe four functions you would expect to find in a DBMS   (8 marks) 

b) The ‘client-server architecture’ is commonly used to implement database system. 

(i) Draw a diagram to illustrate this architecture     (3 marks) 

(ii) Describe the advantages of this approach      (5 marks) 

c) Define the TWO principal integrity rules for the relational model.  Discuss why it is 

desirable to enforce these rules        (4 marks)  


