
 
 

 

Module

1 

CH 1& 2 

Introduction

&Advanced 

SQL 

 

(Hours -7) 

1. Reviewing basic 

concepts of 
arelationaldatabase, 

Basic SQL 

2. Complex Retrieval 
Queries using 

Group By, 

Recursive Queries, 
nested Queries  

3. Specifying 

Constraints as 
Assertions;  Event 

Condition Action 

(ECA) model 
(Triggers) in SQL;  

4. Creating and 

working with Views 
in SQL;  

5. Database 

Programming: 
Embedded SQL,  

6. Dynamic SQL and 

SQLJ,   
7. Database 

Programming with 

Function Calls: 
JDBC; Stored 

Procedures in SQL 

 

Purpose: Student should beable toreview basic 

concepts of relational database management 
system.Demonstrate data and its types followed 

by record and file system. Explores evolution of 

database and define what database is. It also 
demonstrates entities, relationships, data models, 

database design and types of database. The real 

motivation is to acquire details of database 
basics with the structure of database.Introduces 

advanced SQL concepts such as Complex 

Retrieval Queries using Group By, Recursive 
Queries, nested Queries, Views, Constraints, 

Assertions, Event Condition Action (ECA) 

model Triggers and apply this advanced SQL 
concepts in database programming such as 

Embedded SQL, Dynamic SQL and SQLJ.   

Understand the basic relational 

database management system 
concepts. 

Understand the Complex SQL 

Queries. 
Understand the concepts of 

Embedded and Dynamic SQL, 

SQLJ. 
Analyzeusage of Complex SQL 

Queries and use them in 

application development. 
Determinethe drawbacks of 

Traditional File System and how 

those can be overcome using 
Database Approach. 

ExploreAdvanced SQL Queries. 

Createdatabase application which 
includes complex SQL queries. 

 

 

Scope –  

1. Academic Aspects- fire complex SQL 

queries and being efficient to use that queries in 

application development.concepts.  Explore 
basic as well as advanced SQL Queries 

including SQL Trigger, views, Store procedure, 

Embedded and Dynamic SQL,SQLJ. 
2. Technology Aspect- Student should be able 

to demonstrate basic relational database 

management system concepts. Able to fire 
complex SQL queries and being efficient to use 

that queries in application development. 

3. Application Aspect- Create database 
application which includes complex SQL 

queries. 

 

Students Evaluation –  
1. Theory Questions to be asked on basic 

relational database management system 

concepts. 
2. Lab experiments on Basic as well as complex 

SQL Queries. 
3. Corresponding viva questions can be asked on 

Advanced SQL Queries, Embedded SQL, 

Dynamic SQL and SQLJ. 
 

Module

2 

CH 3 

AdvancedTra

nsactionProce

ssing&Recove

ry 

 

(Hours -6) 

1. Review of 

ACID properties 

andSerializabilit
y; 

2 .  MultiversionCo

ncurrencyContro
l Techniques; 

3. GranularityofDa

taItems and 
MultipleGranula

rityLocking 

4. Advanced 
DatabaseRecove

rytechniques 

likeWrite 
AheadLogging(

WAL), 

5. ARIES, 
Checkpoints. 

Purpose – Student should be able to 

demonstrate ACID Properties. Define: 

Transaction, states of transaction, Serializability, 
Concurrency Control Granularity of Data and 

Database Recovery.This unit introduces with 

transactions and concurrent transactions in 
DBMS which include schedule in transaction 

and problems in concurrent transaction. It also 

explains Serializability and recoverability. 
Motivation of this unit is to learn advanced 

Concurrency Control Techniques like Multi-

version Concurrency Control and advanced 
Database Recovery techniques like Write Ahead 

Logging (WAL), ARIES and Checkpoints 

List and explain ACID properties 

and Serializability. 

List the states of transactions such 
as start, partially committed, 

abort. 

 

Demonstrate the concepts of 

Advance Transaction Processing 

and Advanced Database Recovery 
techniques. 

 

Explore Concurrency Control 
Mechanisms and hands-on 

experimentation. 

 
Analyzeand Implement Advance 

Transaction Processing and 

Database Recovery techniques as 
per need in database. 

Scope –  

1. Academic Aspects- Learning fundamentals 

of ACID Properties, Define: Transaction, states 

of transaction, Serializability, Concurrency 
Control Granularity of Data and Database 

Recovery. 

 

2. Technology Aspect-Implementation of 

Concurrency Control, Advance Transaction 

Processing and Database Recovery techniques. 
 

 

3. Application Aspect- Analyze and Implement 
Advance Transaction Processing and Database 

Recovery techniques as per need in database. 



 
 

 

 

Students Evaluation 

1. Questions on Concurrency Control, Advance 

Transaction Processing and Database Recovery 

techniquesetc. 

2. Explain Advance Transaction Processing 

concepts such as Multiversion Concurrency 

Control, Granularity of Data Items and Multiple 
Granularity Locking. Explain Advanced 

Database Recovery techniques like Write Ahead 

Logging (WAL), ARIES and Checkpoints. 

 

3. Student should be able to Analyze and 

Implement Advance Transaction Processing and 
Database Recovery techniques as per need in 

database. 

 

Module 

3 

Chapter 4 & 

5 

DataSecurity 

&Storage 

andIndexing(

Hours -8) 

1. IntroductiontoData

baseSecurityIssues

;                                  
       

DiscretionaryAcce

ssControlBasedon
GrantingandRevok

ingPrivileges; 

2. MandatoryAccess
ControlandRole-

BasedAccessContr

olfor Multilevel 
Security; 

3. SQLInjection;Intro

ductiontoStatistical
DatabaseSecurity, 

4. Introduction to 

Flow Control 
5. Operation on 

Files; hashing 

Techniques;  
6. Types of Single-

Level Ordered 

Indexes; 
Multilevel 

Indexes;  

7. Dynamic 
Multilevel Indexes 

Using B- Trees 

and B+-Trees;  
8. Indexes on 

Multiple Keys. 

 

 

Purpose- Starts with introduction of data 

security issues then discusses techniques for 

securing databases against a variety of threats. 
Also discusses discretionary access control, 

mandatory access control and role based access 

control mechanism.  It also presents schemes of 
providing access privileges to authorized users. 

Some of the security threats to databases; such 

as SQL Injection. 
 

Introduction of storage of data in database 

followed by Storage and Indexing concepts 
which includes Operation on Files, hashing 

Techniques, Types of Single-Level Ordered 

Indexes, Multilevel Indexes, Dynamic 
Multilevel Indexes Using B- Trees and B+-

Trees, Indexes on Multiple Keys. 

ExplainDatabaseSecurity 

UnderstandMultilevel Security 

List and identify data security 
issues explain various Access 

Control mechanisms. 

Explaindiscretionary and 
mandatory access control 

Exploredifferent types of attacks. 

Implement prevention of SQL 
injection and flow control in 

application and database by 

writing a SQL logic for data 
hacking for weak security by 

using concept of SQL injection. 

Understandhashing in database, 
ExploreOperation on Files. 

Demonstrate dynamic Multilevel 

Indexes Using B- Trees and B+-
Trees, Indexes on Multiple Keys. 

 

Scope – 

1. Academic Aspects- Learning fundamentals 
of DatabaseSecurityIssues. Discretionary Access 

Control Based on Granting and Revoking 

Privileges, Mandatory Access Control and Role-
Based Access Control for Multilevel Security, 

SQLInjection, StatisticalDatabaseSecurity,  

Operation on Files; hashing Techniques, Types 
of Single-Level Ordered Indexes; Multilevel 

Indexes, Dynamic Multilevel Indexes Using B- 
Trees and B+-Trees. 

 Indexes on Multiple Keys. 

2. Technology Aspect- Student will learn Data 
Security, Storage and Indexing concepts. Design 

and implement storage and indexing concepts as 

per requirement of application and database. 
 

3. Application Aspect- Implement prevention 

of SQL injection and flow control in application 
and database by writing a SQL logic for data 

hacking for weak security by using concept of 

SQL injection. 

 

Students Evaluation – 

1. Explain Data Security issues.   

2. Explain Mandatory and Discretionary access 
control.   

3. Explain Dynamic Multilevel Indexes Using 

B-Trees and B+-Trees  
4. Explain Single-Level and Multilevel ordered 

Indexes    

5. Explain Multiversion Concurrency Control 
Techniques. 



 
 

 

Module

4 

Chapter 6 & 

7 

DistributedD

atabases&Ob

jectBasedDat

abases(Hours 

-11 ) 

1. Types of 

Distributed 
DatabaseSystems; 

2. Distributed 
DatabaseArchitect

ures; 

3 .  Data 
Fragmentation,Rep

licationandAllocati

onTechniquesforD
istributedDatabase

Design; 

4 .  QueryProcessinga
ndOptimizationin

DistributedDatabas

es; 
5. OverviewofTransa

ctionManagementi

nDistributedDatab
ases; 

6. OverviewofConcu

rrencyControland
RecoveryinDistrib

utedDatabases. 

7. Overview of 
Object Database 

Concepts;  Object-

Relational 
Features; 

8. Object Database 

Extensions to 
SQL; 

9. The Object 

Definition 
Language ODL;  

10. Object Database 

Conceptual 
Design; 

11. The Object Query 

Language OQL. 

 

Purpose- 

Students should be able to demonstrate basics of 
DDBMS along with its advantages and 

disadvantages. It also consists of mainly five 

phases: Basics of Distributed Database system, 
types of distributed database system, distributed 

database architecture, data fragmentation 

replication and allocation techniques for 
distributed database design and overview of 

concurrency control and recovery in distributed 

databases. 
 

This unit starts with introduction of Object 

Based Databases concepts and comparison 
between traditional and Object Based Databases, 

followed it discusses the features of object 

oriented data models and show how some of 
these features have been incorporated in 

relational database systems. Object-oriented 

databases are now referred to as object databases 
(ODB) (previously called OODB), and the 

database systems are referred to as object data 

management systems (ODMS). 
 

Identify types distributed data 

base system. 
Explain vertical, horizontal and 

hybrid fragmentation. 

Demonstrate Concurrency control 
and recovery technique in 

Distributed Database. 

Implement Vertical and horizontal 
fragmentation in SQL server. 

DescribeObject-Relational 

Features. 
Explain Object oriented concepts, 

Object Database Conceptual 

Design. 
Implement object query using 

ODL and OQL. 

Scope -  

1. Academic Aspects-   
Student will learn various Distributed & Object 

Based Databases concepts such as its 

application, usage and Implementation. 
 

2. Technology Aspect-  
Implement Vertical and horizontal 
fragmentation in SQL server. 

Implement object query using ODL and OQL. 

 

3. Application Aspect-  
To analyze and applyvarious Distributed & 

Object Based Databases concepts. 

 

Students Evaluation – 

1. Explain Fragmentation, Replication and 
allocation technique for data base design. 

2. Explain Concurrency control and recovery 

technique in Distributed Database. 
3. Define object, atom, object identifier, ODL, 

OQL. 

4. Explain Object oriented concepts, Object 
Database Conceptual Design. 

 

Module 

5 

Chapter 8 & 

9 

 

Introductiont

o Data 

Warehousing

&Dimensiona

lModeling 

 

(Hours -8) 

1 .  TheNeedforData

Warehousing;Incre
asingDemandforSt

rategicInformation

;InabilityofPastDe
cisionSupportSyst

em;OperationalVs

DecisionalSupport
System; 

2 .  Data 

WarehouseDefine
d;BenefitsofData

Warehousing ; 

FeaturesofaDataW
arehouse;TheInfor

mationFlowMecha
nism;RoleofMetad

ata;Classificationo

fMetadata;DataWa
rehouseArchitectu

re;DifferentTypeso

 

Purpose – 

Student should able to demonstrate introduces 

significance of data warehousing and its need of 

implementation. It also discusses inability of 
past decision support systems, difference 

between operational and decisional support 

system. It then demonstrate benefits, features of 
data warehousing, data warehousing architecture 

and design techniques of data warehouse. 

 
Introduction of dimension modelling. Followed 

by comparing data warehouse modelling and 

operational database modelling, Data modelling 
and ER modelling. It discusses features of 

Dimension modelling, schemas such as star 
schema, snowflake schema, and various keys. 

Motivation of this module is to learn how to 

bring together data from many different sources 
and create a single, consistent user view. 

 

Demonstrate benefits and features 

of a Data Warehouse. 
List different types of 

architecture. 

Explain Data Warehousing 
concepts such as data mart, Meta 

Data, Decision Support System 

and Data Warehousing Design 
Strategies. 

Design and implement Data 

Warehouse for given problem 
definition. 

Illustrate Features of a Good 

Dimensional Model and Keys in 
the Data Warehouse Schema. 

Demonstrate dimensional 
modeling concepts such as Data 

Warehouse Modeling, 

Operational Database Modeling, 
Dimensional Model, ER Model, 

Various schemas and keys. 



 
 

 

fArchitecture;Data

WarehouseandDat
a 

Marts;DataWareho

usingDesignStrate
gies. 

3 .  DataWarehouseM

odelingVsOperatio
nalDatabaseModel

ing; 

4 .  DimensionalMode
lVsERModel;Feat

uresofaGoodDime

nsionalModel; 
5 .  TheStarSchema;H

owDoesaQueryEx

ecute?TheSnowfla
keSchema; 

6. FactTablesandDim

ensionTables:;heF
actlessFactTable;U

pdatesToDimensio

nTables:SlowlyCh
angingDimensions

,Type1Changes,Ty

pe2Changes,Type
3Changes, 

7. LargeDimensionT

ables,RapidlyChan
gingorLargeSlowl

yChangingDimens

ions,JunkDimensi
ons, 

8. KeysintheDataWa

rehouseSchema,Pr
imaryKeys,Surrog

ateKeys&Foreign

Keys;AggregateTa
bles;FactConstellat

ionSchema 
orFamilies of Star. 

 

Scope –  

1. Academic Aspects-   

Students will learn Data Warehousing and Data 

Modelling concepts. 

 

2. Technology Aspect-  

Students will be able to identify need of Data 

Warehousing and modelling concepts and 
accordingly can apply learned concepts in 

designing and implementing Data Warehouse. 

 

3. Application Aspect-  

Design and implement Data Warehouse for 

given problem definition. 
Design and implement Star Schema, Snowflake 

Schema, Fact Tables and Dimension Tables for 

given problem definition. 
 

Design and implement Star 

Schema, Snowflake Schema, Fact 
Tables and Dimension Tables for 

given problem definition. 

Student Evaluation - 

1. What is data warehouse? Give definition and 
features of data warehouse? 

2. Describe architecture of data warehouse with 

block diagram? 
3. Write short note on decision support system? 

4. Describe fact and dimensional table in detail? 

5.Differentiate between ER modeling and 
dimensional modeling? 

6. Differentiate between data mart and data 

warehouse?      
 

 

 

Module 

6 

Chapter 10 

&11 

ETL 

Process&Onli

neAnalyticalP

rocessing(OL

AP) 

 

(Hours -8) 

1. ChallengesinETLF
unctions;DataExtr

action; 

2. IdentificationofDat
aSources;Extractin

gData:ImmediateD

ataExtraction,Defe
rredDataExtraction

; 

3. DataTransformatio
n:TasksInvolvedin

DataTransformati

on, 
4. DataLoading:Tech

niquesofDataLoadi

ng,LoadingtheFact
TablesandDimensi

onTablesDataQual

ity;Issues in 
DataCleansing. 

5 .  NeedforOnlineAn

alyticalProcessing;
OLTPvsOLAP; 

6. OLAPandMultidi

Purpose – 

Student should understand,mostly the 

information contained in a warehouse flows 

from the same operational systems that could 
not be directly used to provide strategic 

information. What constitutes the difference 

between the data in the source operational 
systems and the information in the data 

warehouse? It is the set of functions that fall 

under the broad group of data extraction, 
transformation, and loading (ETL). 

 

Users certainly need the ability to perform 
multidimensional analysis with complex 

calculations, but we find that the traditional 

tools of report writers, query products, 
spreadsheets and language interfaces are 

distressfully inadequate. What is the answer? 

Clearly, the tools being used in the OLTP and 
basic data warehouse environments do not 

match up to the task. We need different set of 

tools and products that are specifically meant for 
serious analysis. We need OLAP in the data 

warehouse. 

ExploreETL Functions. 
List Data Loading Techniques, 

Issues in Data Cleansing. 

Demonstrate concepts of ETL 
such as ETL Functions, 

Immediate and Deferred Data 

Extraction, Tasks involved in 
Data Transformation 

Demonstrate techniques of Data 

Loading, Loading the Fact Tables 
and Dimension Tables. 

Implement efficient organization 

of data by identifying various task 
related to ETL process and 

implement them. 

Identify need for OLAP. 
List and explain OLAP and 

Multidimensional Analysis. 

Demonstrate OLAP, ROLAP, 
MOLAP, HOLAP, with example. 

Implement efficient retrieval and 

presentation of data by 
implementing OLAP, ROLAP, 

MOLAP and HOLAP as per 



 
 

 

mensionalAnalysis

;Hypercubes; 
7. OLAPOperationsi

nMultidimensional

DataModel; 
8. OLAPModels:MO

LAP,ROLAP, 

HOLAP, DOLAP 

 

 

 

Scope – 

1. Academic Aspects-   

Students will learn ETL Process & Online 

Analytical Processing (OLAP) concepts.  

2. Technology Aspect-  
Design and Implement efficient organization of 

data by identifying various task related to ETL 

process and implement them. 
Design and Implement efficient retrieval and 

presentation of data by implementing OLAP 

3. Application Aspect-  
Design and Implementation of ETL and OLAP 

Concepts. 

 

requirement. 

Student Evaluation - 

1. Write short note on decision support system? 

2. Describe fact and dimensional table in detail? 
3. Explain step in ETL process? 

4. Explain Deferred data extraction and 

Immediate data extraction 
5. Explain OLAP and discuss its applications? 

6. Explain types of OLAP with its advantages 

and disadvantages? 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


