HEC-PIEAS Workshop on Testing and Assessment

Activity on building MCQs (Day 1)

Introduction
Computers are a very prominent part of modern business and society. Many of the most important and exciting technological developments today involve computers and computer systems. The expanding role of computer-based systems has caused a high demand for computer professionals, a situation that is expected to continue well into the future.
Database Systems is an extremely exciting, challenging, and rewarding area of study. It incorporates an excellent combination of theoretical and intellectual content on the one hand, and practical application and societal importance on the other. By some standards, it is the strongest field in computer science today, and has been for the past two to three decades.

Database Management System is the system of computer software that is aimed to provide a managing tool for maintaining the data, through various data models. Most of the companies are using automated systems and they are not maintaining the manual registers for the collection of data; it is due to unfeasibility of maintaining them manually because it not cost effective. The invention of computer and the software has made it easy to manage the data of all types in the database management system and then having a direct access to data more quickly and easily than the manual system. For example, if you go to your doctor for a routinely check up, he will have a record of the last time you visited him. This shows that for each patient he will have the same record and this is what the database management system is supposed to do

From an end user of Database Management System, there are two very important applications. Firstly, it saves time resulting in increases productivity & profits, by making it easier to retrieve data as needed; and secondly, it makes backing up of vital data much easier.
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Learning outcomes of the course

After completion of this course, the participants are expected to

1. Identify various types of database models

2. Identify the architecture of a database

3. Plan and analyze the needs of an organization to create databases. 

4. Design Conceptual, Logical and Physical model of databases

5. Transform ER to Relational Model

6. Manipulate data using Data Manipulation Language

7. Normalize the database by using different Normalization Forms

8. Awareness of emerging concepts and trends
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Database Systems (CSE 301)

	Programs & Class: BS (TC)-I & BS (CS) – I
	Semester: Summer 2008

	Credit Hours: 
Class Work: 
3





Lab Work: 
1*




Total: 

4
	Instructor: Umar Memon   

TA: to be decided               

	Pre-requisite Course: 

1. Data Structures ( CSE 205)
	


1 Contact Hour is equivalent to 60 minutes

*As per HEC definition, 1 lab credit is equivalent to 3 contact hours.

Course Description:

This course is intended to give students a solid background in databases, with a focus on relational database management systems. Topics include data modeling, database design theory, data definition and manipulation languages, storage and indexing techniques, query processing and optimization, concurrency control and recovery, and database programming interfaces. In addition to these traditional topics, this course covers a sample of emerging topics such as XML and Web data management as well as advanced topics such as data warehousing and data mining. Programming projects are required.

Course Objectives:

There are five main course objectives are: 

1. Database design: how can we describe the world in terms of data? 

2. Data analysis: how can we answer questions about the world in terms of questions on such data? 

3. Concurrency and robustness: how does the DBMS allow multiple users to query and modify the same data? What happens when there is a system failure? 

4. Efficiency and scalability: how does the DMBS store large amounts of data and process them efficiently?

5. Emerging Topics: where the world is going in Database Systems

Course Contents: 

Important Note: Quiz will be taken after every class

	S.No.
	
	Title
	Week No.
	# of Lectures

	1
	Introduction to Basic Database Concepts
	01
	02

	
	
	
	
	

	
	1.1
	Database Definition 
	
	

	
	1.2
	Importance of Databases 
	
	

	
	1.3
	Shortcomings of Traditional File Processing System 
	
	

	
	1.4
	Motivation for the use of DB systems 
	
	

	
	1.5
	Data as Resource 
	
	

	
	1.6
	Levels of Data 
	
	

	
	1.7
	Database, Data Model and DBMS 
	
	

	
	1.8
	Different Types of Database Users
	
	

	
	
	
	
	

	2
	Database Architecture
	01
	01

	
	
	
	
	

	
	2.1
	Three Level Schema Architecture 
	
	

	
	2.2
	Data Independence 
	
	

	
	
	
	
	

	3
	Database Planning
	02
	02

	
	
	
	
	

	
	3.1
	Design Stages 
	
	

	
	3.2
	Data Flow Diagrams 
	
	

	
	
	
	
	

	4
	Conceptual Database Design
	02/03
	05

	
	
	
	
	

	
	4.1
	Semantic Data Models 
	
	

	
	4.2
	Introduction to Entity-Relationship Data Model 
	
	

	
	4.3
	Different Constructs of E-R Data Model 
	
	

	
	4.4
	Abstraction Process 
	
	

	
	4.5
	Modeling different types of Entities and Attributes 
	
	

	
	4.6
	Cardinality and Degree of a Relationship 
	
	

	
	4.7
	Unary, Binary and n-ary Relationships 
	
	

	
	4.8
	Extended E-R Data Model 
	
	

	
	
	
	
	

	5
	Logical Database Design
	04
	05

	
	
	
	
	

	
	5.1
	Introduction to Relational Data Model 
	
	

	
	5.2
	Brief History 
	
	

	
	5.3
	Advantages 
	
	

	
	5.4
	Relational Model Terminology 
	
	

	
	5.5
	Mathematical Relations 
	
	

	
	5.6
	Database Relations 
	
	

	
	5.7
	Characteristics of Relations 
	
	

	
	5.8
	Understanding tables 
	
	

	
	5.9
	The Concept of Key 
	
	

	
	5.10
	Different Types of Keys 
	
	

	
	5.11
	Integrity Constraints Over Relations 
	
	

	
	5.12
	Key Constraints 
	
	

	
	5.13
	Foreign Key Constraints 
	
	

	
	5.14
	General Constraints 
	
	

	
	5.15
	Data dictionaries  
	
	

	
	
	
	
	

	6
	Transforming E-R Design to Relational one
	05/06
	03

	
	6.1
	Entity Sets to Tables 
	
	

	
	6.2
	Relationship Sets to Tables 
	
	

	
	6.3
	Translating Relationship Sets with key Constraints 
	
	

	
	6.4
	Translating Relationship Sets with Participation Constraints 
	
	

	
	6.5
	Translating Weak Entity Sets 
	
	

	
	6.6
	Translating Class hierarchies 
	
	

	
	6.7
	Translating ER Diagrams with Relations 
	
	

	
	6.8
	ER to Relational 
	
	

	
	

	1st Mid Term Exam

	
	
	
	
	

	7
	Data Manipulation Languages
	07
	03

	
	
	
	
	

	
	7.1
	Relational Algebra
	
	

	
	7.2
	Selection 
	
	

	
	7.3
	Projection 
	
	

	
	7.4
	Cartesian Product 
	
	

	
	7.5
	Different types of Joins 
	
	

	
	7.6
	Union, Intersection, Division 
	
	

	
	7.7
	Relational Calculus 
	
	

	
	7.8
	Tuple Relational Calculus 
	
	

	
	7.9
	Domain Relational Calculus 
	
	

	
	
	
	
	

	8
	Normalization
	08
	03

	
	
	
	
	

	
	8.1
	Objectives 
	
	

	
	8.2
	Functional Dependency 
	
	

	
	8.3
	Inference Rules 
	
	

	
	8.4
	First Normal Form 
	
	

	
	8.5
	Full Functional Dependency 
	
	

	
	8.6
	Second Normal Form 
	
	

	
	8.7
	Transitive Dependency 
	
	

	
	8.8
	Third Normal Form 
	
	

	
	8.9
	Boyce-Codd Normal Form
	
	

	
	
	
	
	

	9
	Physical Database Design
	09
	03

	
	
	
	
	

	
	91
	The Database Design Lifecycle 
	
	

	
	9.2
	Database Planning 
	
	

	
	93
	Systems Definition 
	
	

	
	9.4
	Database Requirements Document 
	
	

	
	9.5
	Selecting a DBMS 
	
	

	
	9.6
	Using Secondary Indexes 
	
	

	
	9.7
	De-normalization 
	
	

	
	9.8
	Designing Database Access Rules 
	
	

	
	
	
	
	

	10
	Data Storage Concepts
	10
	03

	
	
	
	
	

	
	10.1
	The Memory Hierarchy 
	
	

	
	10.2
	RAID 
	
	

	
	10.3
	Disk Space Management 
	
	

	
	10.4
	Buffer Manager 
	
	

	
	10.5
	Files and Indexes 
	
	

	
	10.6
	Page Formats 
	
	

	
	10.7
	Record Formats
	
	

	
	
	
	
	

	11
	Indexes
	11
	03

	
	
	
	
	

	
	11.1
	Introduction to Indexes 
	
	

	
	11.2
	Alternatives for Data Entry in an Index 
	
	

	
	11.3
	Properties of Indexes 
	
	

	
	11.4
	Clustered Verses Unclustered Indexes 
	
	

	
	11.5
	Dense Verses Sparse Indexes 
	
	

	
	11.6
	Primary and Secondary Indexes 
	
	

	
	11.7
	Indexes Using Composite Search Keys 
	
	

	
	
	
	

	12
	Views
	12
	03

	
	
	
	
	

	
	12.1
	Introduction to Views 
	
	

	
	12.2
	Views, Data Independence, Security 

	
	

	
	12.3
	Choosing a Vertical and Horizontal Subset of a Table 
	
	

	
	12.4
	A View Using Two Tables 
	
	

	
	12.5
	A View of a View 
	
	

	
	12.6
	A View Using a Function 
	
	

	
	12.7
	Updates on Views
	
	

	
	

	2nd Mid Term Exam

	
	
	
	

	13
	Concurrency Control
	13/14
	6

	
	
	
	
	

	
	13.1
	Transaction Management 
	
	

	
	13.2
	The Concept of a Transaction 
	
	

	
	13.3
	Transactions and Schedules 
	
	

	
	13.4
	Concurrent Execution of Transactions 
	
	

	
	13.5
	Need for Concurrency Control 
	
	

	
	13.6
	Serializability 
	
	

	
	13.7
	Locking 
	
	

	
	13.8
	Deadlock 
	
	

	
	13.9
	Two-phase Locking 
	
	

	
	13.10
	Levels of Locking 
	
	

	
	13.11
	Time Stamping 
	
	

	
	13.12
	Optimistic Techniques 
	
	

	
	
	
	

	14
	XML
	15
	01

	
	
	
	
	

	
	14.1
	Introduction
	
	

	
	14.2
	How to Use
	
	

	
	14.3
	Tree
	
	

	
	14.4
	Syntax
	
	

	
	14.5
	Elements 
	
	

	
	14.6
	Attributes 
	
	

	
	14.7
	Validation
	
	

	
	14.8
	Viewing 
	
	

	
	14.9
	CSS
	
	

	
	14.10
	XSLT
	
	

	
	
	
	
	

	15
	XSL
	15
	02

	
	
	
	
	

	
	15.1
	Introduction
	
	

	
	15.2
	Browsers
	
	

	
	15.3
	Transform
	
	

	
	15.4
	<template>
	
	

	
	15.5
	<Value-of>
	
	

	
	15.6
	<for-each>
	
	

	
	15.7
	<sort>
	
	

	
	15.8
	<if>
	
	

	
	15.9
	<Choose>
	
	

	
	15.10
	<Apply>
	
	

	
	15.11
	XSLT( Overview)
	
	

	
	
	
	
	

	16
	An Brief Overview of Data warehousing / Data Mining
	16
	03

	
	
	
	

	
	16.1
	Introduction
	
	

	
	16.2
	OLTP vs. OLAP
	
	

	
	16.3
	Maintaining a Data warehouse
	
	

	
	16.4
	Star Schema
	
	

	
	16.5
	Cube
	
	

	
	16.6
	Mining ( Overview)
	
	

	
	
	
	
	

	Final Exam


Note: Final Exam will include whole course 

Course Plan:

	Date
	Duration
	Topics Covered
	Evaluation Instruments used
	Signature

	4/08/08
	20 Minutes
	Introduction
	Quiz
	

	4/08/08
	40 Minutes 
	Traditional File-Based Systems
	Quiz
	

	4/08/08
	40 Minutes 
	Database Approach
	Quiz
	

	4/08/08
	20 Minutes
	Roles in Database Environment
	Quiz
	

	5/08/08
	20 Minutes
	History of Database Systems
	Quiz
	

	5/08/08
	40 Minutes
	Advantages and Disadvantages of DB Systems
	Quiz
	

	5/08/08
	40 Minutes 
	Database, Data Model and DBMS 
	Quiz
	

	11/08/08
	30 Minutes
	Three Level Schema Architecture 
	Quiz
	

	11/08/08
	30 Minutes
	Database Languages 
	Quiz
	

	11/08/08
	30 Minutes
	Data Independence
	Quiz
	

	12/08/08
	30 Minutes
	Data Models and Conceptual Modeling
	Quiz
	

	12/08/08
	30 Minutes
	Functions of DBMS
	Quiz
	

	12/08/08
	30 Minutes
	Components of a DBMS
	Quiz
	

	12/08/08
	30 Minutes
	Multi-user DBMS Architecture
	Quiz
	

	18/08/08
	30 Minutes   
	Brief History of the Relational Model 
	Quiz
	

	18/08/08
	30 Minutes
	Terminology
	Quiz
	

	18/08/08
	30  Minutes
	Relational Integrity
	Quiz
	

	18/08/08
	30  Minutes
	Relational Languages
	Quiz
	

	19/08/08
	1  Hour
	Views
	Quiz
	

	19/08/08
	1 Hour
	When is a DBMS Relational?
	Quiz
	

	25/08/08
	30 Minutes
	Semantic Data Models 
	Quiz
	

	25/08/08
	30 Minutes
	Introduction to Entity-Relationship Data Model 
	Quiz
	

	25/08/08
	30 Minutes
	Different Constructs of E-R Data Model 
	Quiz
	

	25/08/08
	30 Minutes
	Abstraction Process 
	Quiz
	

	26/08/08
	30 Minutes
	Modeling different types of Entities and Attributes 
	Quiz
	

	26/08/08
	30 Minutes
	Cardinality and Degree of a Relationship 
	Quiz
	

	26/08/08
	30 Minutes
	Unary, Binary and n-ary Relationships 
	Quiz
	

	26/08/08
	30 Minutes
	Extended E-R Data Model 
	Quiz
	

	1/09/08
	10 Minutes
	Introduction to Relational Data Model 
	Assignment
	

	1/09/08
	10 Minutes
	Brief History 
	Assignment
	

	1/09/08
	10 Minutes
	Advantages 
	Assignment
	

	1/09/08
	10 Minutes
	Relational Model Terminology 
	Assignment
	

	1/09/08
	10 Minutes
	Mathematical Relations 
	Assignment
	

	1/09/08
	10 Minutes
	Database Relations 
	Assignment
	

	1/09/08
	20 Minutes
	Characteristics of Relations 
	Assignment
	

	1/09/08
	20 Minutes
	Understanding tables 
	Assignment
	

	1/09/08
	20 Minutes
	The Concept of Key 
	Assignment
	

	2/09/08
	20 Minutes
	Different Types of Keys 
	Assignment
	

	2/09/08
	20 Minutes
	Integrity Constraints Over Relations 
	Assignment
	

	2/09/08
	20 Minutes
	Key Constraints 
	Assignment
	

	2/09/08
	20 Minutes
	Foreign Key Constraints 
	Assignment
	

	2/09/08
	20 Minutes
	General Constraints 
	Assignment
	

	2/09/08
	20 Minutes
	Data dictionaries  
	Assignment
	

	15/09/08
	10 Minutes
	Entity Sets to Tables 
	Case Study
	

	15/09/08
	20 Minutes
	Relationship Sets to Tables 
	Case Study
	

	15/09/08
	30 Minutes
	Translating Relationship Sets with key Constraints 
	Case Study
	

	15/09/08
	30 Minutes
	Translating Relationship Sets with Participation Constraints 
	Case Study
	

	15/09/08
	30 Minutes
	Translating Weak Entity Sets 
	Case Study
	

	16/09/08
	30 Minutes
	Translating Class hierarchies 
	Case Study
	

	16/09/08
	30 Minutes
	Translating ER Diagrams with Relations 
	Case Study
	

	16/09/08
	50 Minutes
	ER to Relational 
	Case Study
	

	22/09/08
	20 Minutes
	Relational Algebra
	Case Study
	

	22/09/08
	20 Minutes
	Selection 
	Case Study
	

	22/09/08
	20 Minutes
	Projection 
	Case Study
	

	22/09/08
	30 Minutes
	Cartesian Product 
	Case Study
	

	22/09/08
	30 Minutes
	Different types of Joins 
	Case Study
	

	23/09/08
	30 Minutes
	Union, Intersection, Division 
	Case Study
	

	23/09/08
	30 Minutes
	Relational Calculus 
	Case Study
	

	23/09/08
	30 Minutes
	Tuple Relational Calculus 
	Case Study
	

	23/09/08
	30 Minutes
	Domain Relational Calculus 
	Case Study
	

	29/09/08
	20 Minutes
	Normalization Objectives 
	Case Study
	

	29/09/08
	20 Minutes
	Functional Dependency 
	Case Study
	

	29/09/08
	20 Minutes
	Inference Rules 
	Case Study
	

	29/09/08
	20 Minutes
	First Normal Form 
	Case Study
	

	29/09/08
	20 Minutes
	Full Functional Dependency 
	Case Study
	

	30/09/08
	30 Minutes
	Second Normal Form 
	Case Study
	

	30/09/08
	30 Minutes
	Transitive Dependency 
	Case Study
	

	30/09/08
	30 Minutes
	Third Normal Form 
	Case Study
	

	30/09/08
	30 Minutes
	Boyce-Codd Normal Form
	Case Study
	

	6/10/08
	20 Minutes
	The Database Design Lifecycle 
	Case Study
	

	6/10/08
	30 Minutes
	Database Planning 
	Case Study
	

	6/10/08
	30 Minutes
	Systems Definition 
	Case Study
	

	6/10/08
	40 Minutes
	Database Requirements Document 
	Case Study
	

	7/10/08
	30 Minutes
	Selecting a DBMS 
	Case Study
	

	7/10/08
	30 Minutes
	Using Secondary Indexes 
	Case Study
	

	7/10/08
	30 Minutes
	De-normalization 
	Case Study
	

	7/10/08
	30 Minutes
	Designing Database Access Rules 
	Case Study
	

	13/10/08
	20 Minutes
	The Memory Hierarchy 
	Assignment
	

	13/10/08
	30 Minutes
	RAID 
	Assignment
	

	13/10/08
	30 Minutes
	Disk Space Management 
	Assignment
	

	14/10/08
	30 Minutes
	Buffer Manager 
	Assignment
	

	14/10/08
	30 Minutes
	Files and Indexes 
	Assignment
	

	14/10/08
	30 Minutes
	Page Formats 
	Assignment
	

	14/10/08
	30 Minutes
	Record Formats
	Assignment
	

	27/10/08
	20 Minutes
	Introduction to Indexes 
	Assignment
	

	27/10/08
	20 Minutes
	Alternatives for Data Entry in an Index 
	Assignment
	

	27/10/08
	20 Minutes
	Properties of Indexes 
	Assignment
	

	27/10/08
	20 Minutes
	Clustered Verses Unclustered Indexes 
	Assignment
	

	27/10/08
	20 Minutes
	Dense Verses Sparse Indexes 
	Assignment
	

	27/10/08
	20 Minutes
	Primary and Secondary Indexes 
	Assignment
	

	28/10/08
	20 Minutes
	Indexes Using Composite Search Keys 
	Assignment
	

	28/10/08
	20 Minutes
	Introduction to Views 
	Quiz
	

	28/10/08
	20 Minutes
	Views, Data Independence, Security 

	Quiz
	

	28/10/08
	20 Minutes
	Choosing a Vertical and Horizontal Subset of a Table 
	Quiz
	

	28/10/08
	20 Minutes
	A View Using Two Tables 
	Quiz
	

	28/10/08
	20 Minutes
	A View of a View 
	Quiz
	

	3/11/08
	20 Minutes
	A View Using a Function 
	Quiz
	

	3/11/08
	20 Minutes
	Updates on Views
	Quiz
	

	3/11/08
	20 Minutes
	Transaction Management 
	Quiz
	

	3/11/08
	20 Minutes
	The Concept of a Transaction 
	Quiz
	

	3/11/08
	20 Minutes
	Transactions and Schedules 
	Quiz
	

	3/11/08
	20 Minutes
	Concurrent Execution of Transactions 
	Quiz
	

	4/11/08
	20 Minutes
	Need for Concurrency Control 
	Quiz
	

	4/11/08
	20 Minutes
	Serializability 
	Quiz
	

	4/11/08
	20 Minutes
	Locking 
	Quiz
	

	4/11/08
	20 Minutes
	Deadlock 
	Quiz
	

	4/11/08
	40 Minutes
	Two-phase Locking 
	Quiz
	

	10/11/08
	10 Minutes
	Levels of Locking 
	Quiz
	

	10/11/08
	20 Minutes
	Time Stamping 
	Quiz
	

	10/11/08
	20 Minutes
	Optimistic Techniques 
	Quiz
	

	11/11/08
	2  Hours
	XML Introduction, How to use, Tree, Syntax, Elements, Attributes, Validation, Viewing
	Lab Task
	

	17/11/08
	1  Hour
	CSS
	Lab Task
	

	17/11/08

18/11/08
	3  Hours
	XSLT, Browsers, Transform, <Template>, Value-of>, <for-each>, <sort>,<if>, <choose>,<Apply>
	Lab Task
	

	24/11/08
	30 Minutes
	Introduction to data warehousing and Datamining
	Quiz
	

	24/11/08
	40 Minutes
	OLTP vs. OLAP
	Quiz
	

	24/11/08
	40 Minutes
	Maintaining a Data warehouse
	Quiz
	

	25/11/08
	40 Minutes
	Star Schema
	Quiz
	

	25/11/08
	40 Minutes
	Cube
	Quiz
	

	25/11/08
	40 Minutes
	Mining ( Overview)
	Quiz
	


Evaluation: 

	1.
	Project
	15 %

	2.
	Assignments/Quizzes/Homework
	5 %

	3.
	Mid-Term Examinations
	40 %

	4.
	Final Examination
	40 %


Grades will be given as per IBA’s Policy (see prospectus for further details)

Rules and Regulations: 
In addendum to Institute’s policy following rules will be strictly adhered to:

1. No Mobiles phones are allowed

2. Late comers will be fined of Rupees 50

3. Plagiarism material is not acceptable in any instrument of the course.

Course Text:
	S.No
	Book Title
	Author Name(s)
	Publisher/Year

	1.
	Database Systems, A practical approach to Design, Implementation, and Management
	Third Edition, Thommas Connolly, Carolyn Begg


	Third Edition


Recommended Books:

	S.No
	Book Title
	Author Name(s)
	Publisher/Edition

	1
	Database Systems Principles, Design and Implementation 
	Catherine Ricardo
	Maxwell Macmillan

	2
	Database Systems: The Complete Book
	Hector Garcia-Molina, Jeffrey D. Ullman, and Jennifer Widom
	Prentice Hall

	3
	An Introduction to Database Systems
	By: C.J Date 
	2005

	4
	Database Management System
	Raghu Ramakrishnan, Johannes Gehrke
	McGraw-Hill


Course Website: 

http://umar.memon.googlepages.com/databasesystems
Attendance Record:

Table of Specification:

Question Papers (Mid + Final):

Marking Scheme (Model Answers + Checking Hints): 

Assignment Topics: 

Quizzes:

Case Studies/Class Participation:

Evaluation Sheet:

Photocopy of the answer sheet (Highest Achiever):

Photocopy of the answer sheet (Lowest Achiever):


