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DATA STORAGE 

File based approach     

Data is stored in one or more separate computers files.   

Relational Database 

It is a way of structuring information in the tables, rows and columns. 

What is the limitation of using a file-based? 

 Data redundancy (data is repeated in more than one file) 
 Data dependency (change to data means changes to program accessing the data) 
 Lack of data integrity (entries that should be same can be different in different 

places) 
 Lack of data privacy (all users have access to all data if a single flat file) 
 Data inconsistency (If one file is updated but others aren’t, the data becomes 

unreliable. 

What are the benefits of Relational database instead of flat file? 

 Reduced data redundancy 
 Reduced data dependency 
 Improved data integrity 
 Improved data privacy 
 Program-data independence 
 Ability to create ad hoc queries.(queries designed for a particular purpose) 

Described the features of relational database that address the limitations of file based 
approach. 

 Multiple tables are linked together 
Which reduces data redundancy 
Increase data integrity 
Referential integrity can be enforced 

 Program-data independence means that 
Structure of data can change and does not affect program 
Structure of programs can change and does not affect data. 
 

 Complex queries can be more easily written 

To find a specific data. 

 Different users can be given different access rights 

Which improves security. 

 Different users can be given different views of the data 

So they do not see confidential information and data privacy is maintained 
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DATABASE TERMS 

DBMS: Database Management System 

 

 

 
Examples of Candidate key: RollNo, CNIC, Passport Number 
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What is data redundancy? 

Repeated data 

Explain how a relational database can help to reduce data redundancy? 

 Because each record of data is stored once and is referenced by a primary key. 
 Because data is stored in individual tables. 
 And the tables are linked by relationships. 
 By the proper use of primary and foreign keys. 
 By enforcing referential integrity. 
 By going through the normalization process. 

How primary key and foreign key are used to link? 

Name is the primary key in table 1 links to Name which is foreign key in table 2. 

What is data integrity and how can you ensure data integrity? 

 Ensure data is consistent 
 By enforcing referential integrity, validation rules. 

Example: 
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Example: 

 

CUSTOMER (CustomerID, FirstName, LastName, DateOfBirth) 

ACCOUNT_TYPE (AccountID, Name, Bonus) 

CUSTOMER_ACCOUNT (ID, CustomerID, AccountID, Amount) 

 

 

Describe the role of a primary and a foreign key in a database relationship? 
 Primary key uniquely identifies each tuple. 
 Primary key can be used as a foreign key in another table. 
 To form relationship between the tables.  
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STRUCTURES QUERY LANGUAGE 

Data types in SQL 

VARCHAR, BOOLEAN, INTEGER, REAL, DATE, TIME 

Data Definition Language (DDL) 
Data Definition Language (DDL) is the part of SQL provided for creating or altering tables. 
These commands only create the structure. They do not put any data into the database. 
 

1. DDL Statement to create a database 

CREATE DATABASE <Name>; 

 

CREATE DATABASE EMPLOYEES; 

2. DDL Statement to create a table 

CREATE TABLE <Name> ( 
 <attribute name> <datatype>, 

<attribute name> <datatype>, 
<attribute name> <datatype>, 
PRIMARY KEY (name) ); 

 

Example: 

 

Write a DDL statement to define the table EXPLOYEE_DATA, and declare EmployeeID as 
the primary key. 

CREATE TABLE EMPLOYEE_DATA ( 

EmployID VARCHAR (7), 

FirstName VARCHAR, 

LastName VARCHAR, 

DateOfBirth DATE, 

Gender VARCHAR (5), 

DepartmentNumber VARCHAR (2), 

PRIMARY KEY (EmployeeID) NOT NULL); 
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3. DDL Statement to add new field 
ALTER TABLE <table name> 
ADD <field name> <datatype>; 

 

ALTER TABLE STUDENT 

ADD TelNum VARCHAR; 

 

DATA MANIPULATION LANGUAGE(DML) 

There are three categories of use for Data Manipulation Language (DML) 
 The insertion of data into the tables when the database is created 
 The modification or removal of data in the database 
 The reading of data stored in the database 

1. Add data into the table 
 Inserts data into all columns 

INSERT INTO <table name> 

VALUES (<data in column1 >, <data in column2>,…..); 
 

 Inserts data into specific columns 

INSERT INTO <table_name> (column1, column2) 

VALUES (data1, data2); 

Example: 
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(iii) The existing shop with ID 8765 has just used the existing supplier SUP89 for the first time. 
Write an SQL statement to add this information to the database. 
 

 

2. Update data / record in a table 

UPDATE <table name> 

SET <column1> = <value1>, <column2> = <value2>, <column3> = <value3>… 

WHERE <condition>; 

 

3. Display / Return a Value 
SELECT <column1>, <column1>, …… 
FROM <table name> 
WHERE <condition>; 

Example: 

 

Example:
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4. Delete data / record in a table 

DELETE FROM <table name> 

WHERE <condition>; 

Example: 

This is EXAM_DATA table, delete ExamID 00956124. 

 

DELETE FROM EXAM_DATA 

WHERE ExamID = “00956124”; 

Example: 

 

SELECT CustomerID, SoftwareID, LicenceType, Cost, ExpiryDate 

FROM LICENCE 

WHERE ExpiryDate <= #31/12/2019# 

GROUP BY CustomerID ORDER BY Cost ASC; 
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REFERENTIAL INTEGRITY 

What is meant by Referential Integrity? 

 Referential Integrity makes sure all data is up-to-date. 
 Referential integrity ensures that every foreign key has a corresponding primary key. 
 Referential Integrity prevents records from being added / deleted / modified incorrectly. 
 Referential Integrity makes sure that if data is changed in one place the change is 

reflected in all related records. 
 Referential Integrity makes sure any queries return accurate and complete results. 
 Referential Integrity makes sure data is consistent. 

Example: Creating tables with Referential Integrity 

-- Create the Customer table first 
CREATE TABLE Customer ( 
    CustomerID INT PRIMARY KEY, 
    Name VARCHAR (50) 
); 
 
-- Create the Order table with a foreign key 
CREATE TABLE Orders ( 
    OrderID INT PRIMARY KEY, 
    CustomerID INT, 
    Product VARCHAR (50), 
    -- Referential Integrity rule 
    FOREIGN KEY (CustomerID) REFERENCES Customer (CustomerID) 
        ON DELETE CASCADE    
        ON UPDATE CASCADE 
); 
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INNER JOIN 

 

SELECT <column_name> 
FROM <table1> 
INNER JOIN <table2> 
ON table1.column_name = table2.column_name 
WHERE <condition>; 

Example: 

 

Example: 

 

SELECT GameName, Genre, TeamNumber 
FROM GAME_DEVELOPMENT 
INNER JOIN PRODUCT_MANAGER 
    ON PRODUCT_MANAGER.ManagerID = GAME_DEVELOPMENT.ManagerID 
WHERE PRODUCT_MANAGER.FirstName = 'James' 
  AND PRODUCT_MANAGER.LastName = 'Fitz'; 
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Aggregate Functions COUNT()   AVG()  SUM() 
 

 
Table Name: Products 

 

Write the SQL statement to find the number of products. 

SELECT COUNT (ProductID)  
FROM Products; 

Write the SQL statement to find the average price of all products 

SELECT AVG (Price) 
FROM Products; 

Write the SQL statement to calculate the sum of all prices 

SELECT SUM (Price) 
FROM Products; 
Example: 
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Tips 

 Always check for repeating fields or duplicated values 
 Watch for composite keys in link tables (especially many-to-many relationships) 
 Check that all fields in a table depend only on the key, the whole key, and nothing 

but the key 
 Label each stage of your work (1NF → 2NF → 3NF) 
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DATABASE MANAGEMENT SYSTEM 

 

Describe the DBMS tools? 

Developer Interface 

 To create user friendly features e.g. forms to enter the new booking 
 To create outputs e.g. report of bookings on a given date 
 To create interactive features e.g. buttons or menus. 

Query Processor 

 To create SQL queries 
 To search for data that meets set criteria e.g. all bookings for next week. 
 To perform calculation of extracted data, e.g. number of empty rooms. 
 Organizes the results to be displayed. 

DBMS has a data dictionary. Describe what data dictionary stores. 

 Stores all the information about database 
 For e.g. fields, datatypes, keys. 

Tasks performed by DBMS developer interface. 

 Create a table 
 Set up relationships between tables 
 Create a form 
 Create a report 
 Create a query. 
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How DBMS software is used to ensure the security of the data? 

Issue usernames and passwords 

 Stops unauthorized access to the data 
 Strong password should be used. 

Access Rights 

 So that only certain usernames can read certain part of the data. 
 Can be read only or full access. 
 E.g. backup at the end of each day. 

Encryption of data  

If there is unauthorized access to the data it cannot be understood. 

 

Name and describe levels of schema of database. 

External Schema 

The individual’s view of database 

Conceptual Schema 

Describe the views which user of database might have. 

Logical schema 

Describe how the relationships will be implemented in the logic structure of the database. 

Physical/ Internal schema 

Describe how the data will be stored on the physical media. 

 

 


