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Subject : Database Concepts & Applications - BCA2XN 11302
Type of course : Core Courses

|’I‘t‘l‘t‘{|llisil[‘ : Basic knowledge of Computer

Rationale:

Fhis course introduces the fundamentals of Database Management Svstems (DBMS) with a focus on Oracle

SQL and PL/SQL. It covers database concepts. SQL querying. normalization. transaction management. and
data integrity

Sy Habus
Cranmangart College OF Computer Apphcation

\)

Semester- 1

Students  gain practical experience with PL/SOQL. stored  procedures. triggers.  user
management. and security. By the end. learners understand  database  design. implementation,  and

administration using Oracle/MySQL tools. combining both theoretical know ledge and practical skills

Teaching and Examination Scheme:

|
Teaching Scheme Credits Examination Marks
Cl I P C SEE | CCE
1 o | 2 5 100 50
i -

Legends: Cl-Classroom Instructions: T-Tutorial: P-Practical: ¢ —Credit:

CCE-Continuous and Comprehensive Evaluation,

Course Content:

Sr.
No

Course Content

" Introduction to Database Sy-sléms and Basic SQI, :

Theory Topics : Basic Concepts of Data and Information : Data and
Information. Data ltems / Fields. Records and Files. Metadata, Data
Dictionary and its Components, Need for Database Systems, Introduction
o DBMS. Advantages of DBMS. Basics of SQL : Introduction 1o SOI.
SOL Data Types. SOI Command © Data Definition Language (DDL) :
CREATE. ALTER. DROP. Data Manipulation Language (DML):
INSERT. UPDATL. DELETE. Data Query Language (DQL)
SELECT. SQL Operators : Arithmetic and Relational Operators, IN,
FIKE. BETWEEN Operators. FXISTS, ANY. ALL.

Practical :
L Eaplore MySOL Workbeneh / phpMy Admin intertace

dentity
databases. tables. and records,

Database Concepts & Appheations - BCA2XX 11302

! Total Marks

150

SEE - Semester End Exaluation

Hrs. Yo
Weightage
18 | 20%
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Dicmenstration of SO Data Fypes durme rable creation
Creation ol database tables vsme CREATE commuand
Modilication ol table structure usige AL TR command
Dicletion of database tables nsme DROP cammuand
Inserhion ol records mto database tables usmg INSER'
comniand

NModiication of records using UPDATE command.
Delenon ol records Trom database tables usimg DELT T
comnnd

Retriey al of records using SELECT command.

10 Demonstration of column selection and aliasing usimg SELECT

statement

111 xecution of queries using Arithmetic Operators in SQIL.

121 xecution of queries using Relational Operators in SQIL

3.1 secution of queries using [N operator |

14 Demonstration of pattern matching usimg LIKE operator.

15 1 xecution of range-based queries using BETWIEEN operator,

16. Demonstration of queries using LXISTS operator.

7 L xecution of queries using ANY operator,

I8, 1 xecution of queries using ALL operator.
19 Preparation and execution of SOQI queries based on student

‘ ‘ Evaluation Method :
|
|

| Filter Matrix (‘-Eiﬁnge =

database scenario.

i '. |
Evaluation Methods | SEE (CE
—— e

Students  will apply  SQL - operators and
filtering conditions to idenuly the correct

output records by logically - evaluatng - the 20
given dataset and  writing  the appropriate
SELLCT queries,

.

' VisualDB Knowledge Canvas : l 1
Students — will - design - an - informative i ‘
infographic or poster onassigned - DBMS ‘ 05
concepts and upload the final PDE or nnage to
the GMIU Portal |

" Linkdin Profile : |
Students will ¢reate or update a prolessional
[inkedIn profile. explore s carcer-related 03
features. and  submit thewr Dinkedin profile
DL or profile VR through the GMIU Portal
Lotal 20 10

.
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I vammation Sivle :

Filter Matrix Challenge |20 Marks| :

I'he taculty will provide a master table of records and a set ol mysteny
crtena They muost evaluate condions using Arithmetic & Rc!;lti(ma.l
Operators. set filters (IN. BETWEEN). and condinonal operators
(EXISTS, ANY. ALL) Wauh wnting the SELECT query. they must
logically trace the table and tick cross which Records will survive the
filterimg matrix and appear m the tfinal output, testing their pure logical

evaluation speed

VisualDB Know ledge Canvas |05 Marks]| :

Ihe faculty will provide DBMS concepts such as ER modeling. Database
litecncle. ACID properties and Students with an attractive infographic or
poster explaining important using tools like Canva. PowerPoint. or any
design software Students need to upload the final poster/infographic in
PDF or image tormat on the GMIU portal

Linkdin Profile [05 Marks]| :

Students will participate in a TPA (Training and Placement Activity)
sesston on LinkedIn. During the activity. they will learn how 1o create a
professional LinkedIn profile. update essential details such as cducation.
Wkills. certifications. and projects. and explore LinkedlIn features for
networking. job opportunitics. internships. and professional learning.
Submit submit their LinkedlIn prullh. pdl or URL in GMIU Portal

. I)alah.w. System Architecture and Advance HQI Qul:r\ :

Theory Topics  Database System Architecture : Data Abstraction
(Physical. Logical. View  Level). Data Independence. Logical Data
Independence.  Physical - Data Independence. Types of DBMS

Centralized DBMS. Distributed DBMS. SQL Clauses and Query
Processing: WHI R Clausce. ORDER BY Clause. GROUP BY Clause.
HAVING Clause. SQL Functions Numeric  Functions. Aggregate
| unctions. Strng unctions. Date Functions, SQL. Joins : Introductuon to

Touns, Inner Joimn Outer Jom. Cross Toin. Selt Joimn.

Practical:

) Demonstration of filenmy records using WHITRE clause
of records usimg ORDER BY claus
22 Groupmg of records using GRO! " BY clause

souped dati filtenmg using ANV ING clause

Y Retneval and sortimg

20 Demonstration ol g

24 Preparation and execution ol quenes usiig mulnple SOI

Clauses

Stods and demonstration ol SOl Toin operations
o 1 sccution ol quories using INNI R TOIN
i ] LETOUTER JOIN

I wecutionr of gui

Pratabase © oncepts & Appheation AN D! Page 3 0f 13
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28 Eaccution of quernies using RIGEHT OUTE R TOIN

29 baecution of queries usme FULT OUEER 10N

30. Demonstration of CROSS JOIN m SO quernies

|

|

‘ 31 Execunion of queries using SELHE TOIN

' Preparation of queries usme multiple table joims

lnd

Demonstration ol Numerie Functions i SO ‘

-
o 0y

I xecution of queries usig Averevate Functions

-
"N

Demonstration of String Functions m SO queries.

-
-

Lxecution of queries using Date Functions

tad
~J

Preparation and execution ol SQI queries usmye built-in

|
| functions | .

Evaluation Method ;

I'_" T ]
oo . - g
} No Evaluation Methods " SFFE CCE I
- : : ¢ f
Database Output Detective : '
! Students act as detectives by hinding and
k: executing the SQL queries that gencrate a 20 |
| - givenouwtput.
; Practical Business Analytics Activity : .
I , Students will use SQL. functions. GROLUIP 10 '
| _ BY. HAVING. and Jomns 1o gencrate |
| _ reports and analy ze the results. | _ |
[ Total Co20 10

Examination Style :

Database Output Detective [20 Marks] :

Faculty will provide specific database outputs. result tables. or business
requirements generated from SQL. operations. and students must analyze¢
the given information to identify and perform the appropriate SQI
queries using clauses. joins. and functions required to achieve the
expected result. Students will execute the queries. verily the outputs. and
explain the logic used In query processing.  The activity  evaluates ‘
students understanding of SQL. concepts. logical thinking. and pracucal

query exceution skills.

Practical Business Analytics Activity [10 Marks] :
Faculty will provide a business dataset such as sales records. cmployee

details. or student performance data. Students will generite reports using

Appregate Functions, String [unctions. Date Functions, GROUP BY.
HAVING. and Joms. Students must analvze the data and  generate :
business nsights tfrom the outputs Students need 1o upload SO query
cereenshots, penerated reports. and resull analvsis docoments on - the

CGMIL portal

Dratabase C oncepts & Apphcations - BCA INXT FA02 Pape 40t 13
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Constraints and Normalization

Theory Topies @ Data Consteaints = Concept and Need of Constranmis
Fypes of Constramts  Promany ke Toreign ke Hiogque Kev Ny
NUTT. NULL Values. Business Constramts, Database Design &
Functional Dependency = Introduction 1o Database Desicns Tunctional
Dependency. Normalization @ Concept and Need ol Normalization.
Normal Forms © Fost Normal Torm CINF ) Second Normal Form (281,
Fhird Normal  Form (3N Boyee-Codd - Normal Form (BONE). I
Comparison of ANEF and BCNIL - Set Operations: UNTONCINTT RSEC T,
MINLIS '

Practical:

A8 Write SQL 1o create a table with PRIMARY KEY, FOREIGN
KEY, NOT NULL constraimnts,

39 Add a UNIQUE constramt 1o an existing table

40. Demonstrate mscrung records with NULL values and applying
NOT NULL constraint

41. Demonstrate Business Constraints by adding CHECK
constraints for conditions like salary -~ 0

42, Write SQL 1o combing results of two queries using UNTON

43 Write SOL to Tind common records between two querics usimg
INTERSECT 18

34 Write SOL 10 find records present in one table but not in another
using MINUS/EXCEPT

45 Idenufy Functional Dependencies in a given table and
document them,

16 Demonstrate Full and Partial Functional Dependencies with
examples

17 Convert normalized data to INF by removing repeating groups

18 Convert a INF table to 2NF by removing partial dependencies

19 Convert a 2NF table to 3NF by removing transitive
dependencies

S0 Convert a ANF table to BONF where appheable

51 Compare a INE and BONT table and docament difterences with

examples

I valuation Method :

. Iy aluation Methods SEI (L
No. |

C onstraint Risk Investigation

Students will select and apply approprate s
' constramts such as Primary . kev. Toregn -

Koy Pmgue and NOVE N |

R

[ratabase Concepts & Apphoation 13¢ A INXEARS Page Sof 13
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" Real-Life DBMS Faplorer :
Students will study a real-world apphcation

5

= and adenufs how databases are used. They 1
will prepare a reporl

Total 20 10

Examination Styvle :

Constraint Risk Investigation [20 Marks] :

The faculty will provide students with unconstrained table blucprints
of a Real life Management System  (e.g.. Students. Courses. and
Enrollments). acting as the core evaluator of structural logic rather than
syntax Inside the exam. students must select at least three distinct data
constraints trom a pool of Primary Kev. Foreign Keyv, Unique Kev, NOT
NULL or Business Constraints. explicitly: map their exact placement
within the provided tables. and formally document the architectural
Justification tor each selection. Furthermore. students must conduct a rish
analvsis by detailing the specific data anomalies. logical corruption. or
svstem failures that would occur i those constraints were omitted.

demonstrating their understanding of defensive database design.

Real-Life DBMS Explorer |10 Marks| :
Students will observe any real-world application such as ATM systems.
hospital software. c-commerce websites. library systems. or food delivery
apps and dentify how databases are used for storing. retrieving. and
managing information. Students must prepare a short report explaining
entities. relationships. and possible SQL operations involved in the
svstem Students need to upload the observation report and supporting
sereenshots images on the GMIU portal.

' PL/SQL. Programming (‘oncepi; and Database Application '

Development

Theory Topics @ Introduction to PL/SQL @ Overview of PL/SOL.
Features and Advantages of PL/SQL. SOL vs PLSOQL. PL/SQL Block
Structure ¢ Structure  of  PL/SOQL Block  (Declaration.  Exccution.
Fxeeption). Writing and Executing Sunple PLSOLE Programs. Variables
and Data Types : Declaration and Imualizaton of Vanables. Constants I8
and Scope ol Narnables. Control Structures @ ( onditional Statements,

Looping Statements.
Practical:
S0 Wne o simple PESQE block to display “Hello World™ usme
DEAMS OUTPUT U TN
Create a ' SO Block with all three sections
Fobmploment PLSOL programs asmge 1S TATEMENI
Database Concepts & Apphoations - BCA2NN 02 Page 6 0f 13

(]

(]




i

(8}

7

~

o
: |

‘I

SNON NIV

N RS

;|

L 8

YANNIANTIARICEMN LG o3 ¢ Nt

I statement to check swwhether a number s odd or even

I statement o checkh Whether a number s positive m

negative

11 statement to Tind Greater of two numbers

IF statement to check whether a number s divisible by 5

I statement to check whether a student s pass or fail based

on marks

IF statement 10 check swhether a character s a vowel or

consonant

Implement PL/SOL programs using WHILE LOOP

Implemematon of PL SO program using WHILT loop 1o

print numbers from 1 to N

Implementation of LSO program using WHILL loop 1o
print odd and even numbers up to N,
Implementation of PL/SOQL program using WHILE loop to

calculate the sum of first N natural numbers

Implementation of PL/SQL program using WHILE loop 1o

find the factorial of a number.

Implementation of PL/SOQL program using WHILE loop to

venerate the Fibonacci series.
58 Implement PL/SQL programs using CASE STATEMEN
CASI statement to display grade based on marks

CASE statement to show month name from number (1-12).
CASE statement to perform basic arithmetic operations (+, -

- *Q ';’
CASE
high)

CASIE statement 1o display traffic light signals (red. yvellow,

green)

statement to display salary category (low. medium,

59 Implement PL/SQL programs using LOOP STATEMENI
1 OOP statement to print numbers from | 1o 10.

=l

I OOP statement to print Factorial number.

1 OOP statement to calculate the sum of digits of a number

| OOP statement 1o reverse a given number

I OOP statement to print cven numbers between T and N

60 Implement PL/SOQL program to nerform ant * pattern

L
L
L
4 *

*
* *
"R
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61 reate a program using a BASIC LOOP wath an FXTT WHEN

condition 1o process data until a specitic threshold s met

Exaluation Method : |

Sr.

No. I'valuation Methods SEE CCE

PL/SQL Puzzle Debugger :
Students will rearrange the code mto

a corredt PLSOQL block structure and
verify the execution flow.

" Metadata Master Builder : .
Students will create a data dictionary
for a selected syvstem by defining 05 |
table names. field names. data types.

]

constraints. and descriptions |
Participation in PAHEL Project |
Exhibition :

Students are required 1o participate in '
PAHEL (Mini TechManjari). work

closelv with their faculty mentor. s
prepare 4 quality  project.  and

effectinely  represent it during  the

Total 20 10

roject exhibition
___ ] projec ey . | 1

Fxamination St le :

PL/SQL Puzzle Debugger [20 Marks] : ;
The faculty will provide students with a repositony of intentionally
jumbled. trazmented PL/SQL code smippets- -including mixed varables.
conditional blocks. loop teratons. and exception handlers—<cluttered out

of operational sequency Inside the examination. students must write the

final compiled code by systematically assembhing and rearranging these

disjomnted hines into a ssaactically correct hine-by-line PL/SQL. Block

Structure Students are not required 1o author new logice from scrateh.

instead. thes must demonstrate structural and procedural debuggmy skills

by accurately mapping the components inio thew  mandatory  logical
cquence nesting varables within the Declaration section. orchestrating

data flom and loops inside the Fxecution (BEGIN-END)Y block. and

routing crror handhing into the designated Exception sector

Database ( oncepts & Apphcations - BC AZXX 0 Page 8 of 13
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Metadata Master Builder |03 Marks|
Students will design a data dictionans Ay seledted database system
such as a college |1I.ti'|.l;:.l|h'|'ll svSleny bankime system. o v entes

astem They must detine table names. atnbute names. data 1y pes

constramts, and  descnpuions for cach fichd  This activaty improses
understanding  of - metadata and - database documentation  practices
Students need to upload the completed data dictionary document m 'DI

on the GMILT W eb portal

Partcipation in PAHEL Project Exhibition [05 Marks] :

Students  are instructed o0 actnely participate i PAHEL (Mini
TechManjari) under the guidance of their assigned faculty mentor Fach
team must prepare and present their project professionally . demonstrating
it objectives. implementation. features. and outcomes Students should
regularly discuss their progress with their mentor. complete the project as
per the given timehine. and confidently represent their work duninge the
cxhibition

Adyanced Database Management and Administration

Theory Topics @ Database Administration @ Role ot Datibase
vdmimistrator (DBA). User Management. Create User. Delete U ser.
Privileges and Security. Data Control Language (DCL) GRANT.
RI \OKID. Types of Privileges. Roles. Transaction Control Language
(TCL) : COMMIT. SAVEPOINT, Data Concurrency and Locking :
Introduction to Data Concurrency . Problems ot Concurrency (Dirty Read.
1 ost Update, etc.). Introduction to [ ocking. Types of Locks (Shared
L ook, Taclusive Lock). Lock Table Statements, Database Backup and
Recovery : Need for Backup. Types ol Backup. Recovery Techmgues.
Introduction to Transactions — ACID properties

Practical :
62 Creating and Managing Users (CREATE and DELETE USER)
63 Implementing Sceunty using ( JRANT and RENVOKI
64 Managing Roles and Combined Privileges
6S Managing Iransactions using COMMIT and ROTTBACK
66 Implementing Partial Rollbacks using SAVEPOIN
67 Database | xport Backup Gieneration

68 Database Restoration and Recovery

Fyaluation Method :

ar. . . s
- Fyaluation Methods SKE CCH
(L
Real- Time Project Forge :
| Faculty  will provade a4 projedt 20

problem  statement Students wall

tahase C oncepts & Appheation B AINNTL W ‘ Pags
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analy z¢ reguircments desten and
implement  the soluton. test the
project. and - present the  final
OulcoIme

Smart Startup Schema Builder :
Students think Hike entreprencurs and
desien o complete database structure

tor a startup dea

Total 20 10

Examination Style :

Real-Time Project Forge |20 Marks] :

Faculty will provide the project problem statement. explam the expected
outcomes. guide students on applyving unit concepts. monitor project
progress. and evaluate students based on implementation. understanding.
creativity - documentation. and viva performance. while students have 1o
work on a real-world project related to the unit concepts by analy zing
requirements. designing and implementing the solution. demonstrating
the working project. explaining the concepts and tools used

Smart Startup Schema Builder |10 Marks| :

Students will imagine a startup idea such as an online learnimg platform.
food delivery application. travel booking system. or fitness app and
design the database requirements for the business  They must identify
entities. relationships. user data flow. and required database operations.
Students need 1o upload a mini project report. R IDiagram. and
presentation shides on the GMIUT Web portal

Suggested Specification:

| evel

Waightage

Note |

ol mark

1 )at

Distribution of Theony Marks

(Revised Bloom s Taxonomy )

Remembrance I nderstanding Application \naly z¢ Vil |
valuate o
iR (L (Y (N bl
Jor (14 W) 11}
his specification table shall be treated as o ceneral vadeline foy students and tewm |
e the question paper may vars shightly trom above table
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Course Outcome:

Ater Tearmmye the course the students should be able o;

[ nderstand the fundamental concepts of data. itormation. DBMS. and SO commands o

e creatmg. mampulating, and retriey ing data from databases.

Co Faplam database architecture. DBA responsibilities, database securiny . and apply SOP Clinses
forns.and tunctions for efMcient query processing

COR Apphy database constraints. set operations. normalization techmques. and functional dependency
coneepts o design efticient relational databases.

COd Develop and exeeute P1L/SOQI programs using variables. block structures. condiional statements.
and loopmg constructs for database programming.

COS Implement knowledge of transaction management. cnncurrcﬁt?_\ control. database securits . backup.

recoveny, and user privilege management in DBMS.

Instructional Method:
I'he course delivers method will depend upon the requirement ol content and need of students.

A mimmimum of 20-30% of the course content shall be suggested to deliver through Fhipped T earnimg. where
students study digntal Tearning resources before the classroom session.Classroom time shall be utilized for

discussion. problem-solving. practical applications. and higher-order learning activities.

Students shall be encouraged to use Al-powered learning platforms, simulation software virtual laboratories,
digial hibraries. research databases. online certification courses, NPTELSWAYAM., MOOCs, and other

technology -enabled learning resources to strengthen conceptual understanding and practical competence

Contmuous assessment shall be conducted through Active Learning Assignments (AL As).quizzes. skill
demonstrations.  presentations,  practical - exercises. projects, case  studiesannovation  activities,  pect
assessment. reflective Tearning. and industey-oriented tasks insteadol” relving primarnily on comventional

Written assicmments

Reference Books:

[1] Databise Concepts (10th Fdivon). David M Kroenke, David 1 Auer, Pearson T ducation, 2023

[2] Database Svstems Designs Implementation. & Management (147 T dion). Carlos Coronel. Steven
NMorris € encage Tearming, Ing

[3] Database Ssstem Conceptst7™ Edimonn. Abraham (Avn Silberschatz, Henry 10 Korth, S Sudarshan
MoGraw-ThI T ducation

[4] Database Svstems Design, Implementation, & Management (14" Fdinon), Peter Rob, Carlos € orone!
Cengape b earmng

[S]Omacte SO and PLSOD Ged Ediony Bimothy S O'Lears, Linda | O cars, MeGraw -LhiE | ducation

Phatibiase Concepts & Apphications - Be ANN 02 Page 11 0f 13
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Suggested Assessment Guidelines :

Module 1: Introduction to Database Systems and Basic SQL :
Program Implementation Task (20 Marks):

Criteria Description
\ccuracy of Selected Correcthy adenuly which records sausty all the given conditions n
Records the mystery eriteria
Correct Lse o SOI | Apply correctls Arithmetic. Relatonal. ING BETWEEN. ENISTS. .
Operators ANY . ALL operators i their reasoning

; . 3 CStep-by-step evaluation  showing  which  records  survive cach
I ogical Tracing of Table | s i
| condition
e + | 5 . -
Query Writing Skills Writes a SELECT query logically representing the conditions

Total

Module 2: Database System Architecture and Advance SQL Query :
Program Implementation Task (20 Marks):

Criteria Description

Il e

Fvaluates students” understanding of DBMS concepts. architecture.

C oncept Understanding ; . .
= | joins. tunctions. and database operatons.

[ Measures students™ ability to analyvz¢ problems and apply suitable

Query/Problem Solving . o
e S SOI clauses. joins. and functions logically.

T = - e . -
) Assesses correct execution ol database tasks, query processing. and
Practical Excecution :
| output generation
1 - 4
. | Ivaluates  explanaton  skills. documentation quahnn. and
I xplanation ' & '
| understanding ol performed activities

Module 3: Constraints and Normalization :
Program Implementation Task (20 Marks):
C'riteria Description

Selects at least three approprate constramts from the avanlable

Selection of Constramis .
options and adennties ther nvpes coreectly

Correcth assigns cach constramt o the approprate table and

Placement Mapping
: columnts). show e understandimg o table relatonships

I aplams data anomahies. fogical cormuption. or system tafures tha

1isk Analysis

could oceur 1l comstramts are missmy

o lariy I Presentation of work s orgamzed and systemati
1otal
| yatabase o -h-']-1 & \|-|n|| it “l VNN D | Hage 12”7 13

Marks

i

20

Marks

1

20

Marks

20
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Module 4 : P1SQL Programming Concepts and Database Application Development :

Program Implementation Task (20 Marks):

Criteria Description
Variable Declaration ‘ Al vanables are correcthy placed in the Declaration section. with
Placement proper imtiahization where needed
Execution Block ' Logical low ot loops. conditional statements. and - operations
\ssembly correctly assembled in the BEGIN-END hlock
] seeption Handhng CANl error handling datements correctly routed 10 the Exception
Placement | section

Sequence & Structural Overall  hine-by-hine PLSQL structure demonstrates correct
L ogic procedural flow and nesting

Total

Module 5 : Advanced Database Management and Administration

Program Implementation Task (20 Marks):

Criteria Description

Database Design & Correctly identify entities. relationships. apply constraints. and
Constramts Justify placement

SOQL Operations I xecute correct DD DML and DOQL operations

Properly implement vaniables. loops. conditionals. and exception

PL/SOL Block Structure :
’ handling in structured blocks

Set Operations & Apply set operations correctly and demonstrate normalized database

Normalization structure.
l - —

Total

Database Concepts & Apphcations - BCAZNN LT O Page 13 0113
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