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novabive Umversily

A 4 : Semester-1 (MCA)

Subject : Relational Database Management System - MCA2XX 11301
Type of course : Skill nhancement Course
Prerequisite : Basic knowledge of Programming

Rationale :

This course introduces the fundamentals of Database Management Systems (DBMS) with a focus on Oracle
SQL and PL/SQL.. It covers database concepts, SQI. querying, normalization, transaction management, and
data integrity. Students gain practical experience  with PL/SQL., stored procedures, triggers. user
management, and sccurity. By the end, lcarners understand  database design, implementation,  and
administration using Oracle/MySQL. tools, combining hoth theoretical knowledge and practical skills.

Teaching and Examination Scheme :

Teaching Scheme Credits Examination Marks
. | Total Marks

Cl T ‘ P C SEL CCE [

2 [ o | 2 3 100 50 ’ 150

Legends: ( 1-Class Room Instructions; T — Tutorial: P - Practical: C — Credit: SEE - Semester End

Lvaluation: CCLE-Continuons and Compreliensive Evaluation.

Course Content:

- - - - — w

Sr. No Course Content Hrs. .
Weightage

Database Fundamentals and SQL Operations

Theory Topics : Introduction to Data, Information, and Database
SQL Command : Data Delinition Language (DDL)

CREATLE, ALTER, DROP, Data Manipulation Language
(DML): INSER'T, UPDATLE. DELETE. Data Query Language
(DQL) : SELECT. DISTINCT . WIHERE | ORDER BY,
Transaction  Control  Language (TCL) :  COMMIT,
CROLIBACK SAVEPOINT, Data Control Language (DCL) :
GRANT REVOKIE. SQIL. Operators: Arithmetic Operators,
CRelational Operators. Logical Operators (AND. ORC NOT), IN, |
I BETWEEN, IS NULL, IS NOT NULT. Constraints
PRIMARY KEY . FORIPIGN KLY . UNIQUIE O NO T NUIL

CHECK  Set Operations : Union, Interseet. Umon AT Nanuos I

12 20%
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Practical :

Fovaluation Methods :

‘H
N
|

. Sort query results using ORDIEER BY clause. [
- Implement Arithmetic Operators in SQL queries. |
- Implement Relational Operators in SQL queries.

. Implement Logical Operators (AND. OR. NOT) in SQL
- Retrieve records using IN, LIKE. BETWEEN. IS NULI.. and
.Create tables using PRIMARY KEY and UNIQUE
.Create and implement FOREIGN  KEY  constraints  to

CApply NOT NULL, CHECK. and DEFAULT constraints on

. Perform transaction management using COMMIT command.
SImplement ROLLBACK and SAVEPOINT commands lor

. Manage user privileges using GRANT command.

Perform data retrieval using multiple SQL. operators and

Install and confhigure a relational database  management |
svstem (MySOI /Oracle). |
Create  databases  and  tables  using DD commands
(CREATL) .
Modily existing database structures using AL TER command |

Remove database objects using DROP command. |
Insert records into tables using INSER'T command. i
Modily existing records using UPDATE command. |
Delete records from tables using DELETE command.
Retrieve data from tables using SELECT statement

Perform data [iltering using DISTINCT and WHERE clausces.

queries.

IS NOT NULL. operators,
constraints,

establish relationships between tables.

table attributes.

transaction control.
Revoke user privileges using REVOKEE command.

conditions.

Implement UNION operation on compatible tables.
Implement UNION ALL operation on compatible tables
Perform INTERSECT operation on datasets,

Perform MINUIS operation on datasets,

valuation Methaods SEkE l (b

SOL Escape Room Challenge :

Students solve step-by-step SOL tashs n |
mvolving  database  creation. quenies, ' |

constrantsy LS Loy, and sl I. ‘
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aperation I .I\.*]- L'_‘IT.!U | alution
anlock s the nest level, lowical think mey
and practical SO skaills ana timed
vame-hased environment |
Fnterprise Data Intelligence

C hallenge

Students transtorm raw data into usclul

informanon  through  data cleaning !
database  design.  and  SO1-based
- analyses |
: | Certified for Success :
I Complete a technical online course.,
[ 3 obtain the completion certificate. and 05 |
: upload the ceruficate to the GMIL ' .
| Poral belore the deadline. | :
I Total o 20 1o

Examination Stvle :

SOI. Escape Room Challenge [20 Marks|

Facults will provide a series of SQI.-based challenges related 1o
database creation. data manipulaton. data retrieval. constraints,
transactions. and set operations. Fach challenge represents a level
ol the escape room. Students must successfully complete the
current SOL task o unlock the clue or mstruction for the next
level Tasks may include creating tables. inserting records. writing
SELLC T queries, applying constraints. using operalors. managing
transactions. and performing sct operations. Teams must solve all
levels within the alloted tme and demonstrate the correctness of
thar - SO queries and  outputs. This activity  promotes
collaborative Tearming. problem-solvinge skills. logical thinking.
and practical apphicanon of SOL concepts inan engagimg and

compethitive cnvironment

Enterprise Data Intelligence Challenge |05 Marks| :

Fhe facalee sall, provide raw - datasets collected trom muluple
aurccs sucheas Towcel sheets €SV Biles onhime torms. or busimess
reconds Phe datasets may contane duphicate entries. missimy
vl mconsstent formats. and  other data quahity ssoes
Students wall analyze the datasers to dstmpish berween raw data
andmcanmptul mtormation. performe date Cleanmy amd
crpantzation sk and transtonme the date mto usetul repors
Fhes vl then desipn an approprate database stractore Tor storng
the cleancd dita and e SO guenes oo penceate msights

TIOTITRTA aned analytcal reports Stadeonts sl docimient then
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findines and submit the database design. SO queries. and

cencrated reports on GMILU! portal

Certified for Success [05 Marks] :
Students are required to participate in a relevant technical online

course to enhance their professional knowledge. technical skills.

and industry readiness. Afier successlully completing the course. |

students must download the completion certilicate and upload it |

10 the GMIU Portal within the specified deadline.

| Advanced SQL Quc_r_\'ing and Data Analysis

' Theory Topies : SQL Functions Numeric  Functions.
[ Aggregate  Functions.  String  Functions. Date  Functions.
iAdvanccd Query Processing : CASE Expressions NULL
| Handling Functions (COALESCE. NVL. NULLIF). Window
Functions: ROW_NUMBER(). RANK(). DENSE_RANK().
LEAD(). LAG(). NTILE().PARTITION BY and ORDER BY in
. Window  Functions, Types of SQL Joins: INNER. LEFT.
RIGHT. FULL OUTER. CROSS. SELF JOIN, Subqueries:
Single Row Subqueries . Multiple Row Subqueries , Correlated
| Subqueries . EXISTS and NOT EXISTS.Common Table
| Expressions (CTE) :WITIH Clause .CTE based Query Design,
| Database Views : CREATE VIEW, DROP VIEW. Virtual
[ Tables management, and Data Security.

Practical :
| 27. Perform basic Numerie Functions (ABS. CEIL., F'LOOR,
[ ROUND. TRUNC) on linancial database tables.

28. Implement Aggregate FFunctions (SUM, AVG, MIN, MAX,
COUNT) to gencrate executive summary reports.

20 Apply advanced String Functions (CONCAT, SUBSTR.
FENGTHL INSTR. TPAD. RPAD) for customer  data
cleaning.

| 30 Ltilize Date I'unctions (ADD MONITIS,
| MONTIHS BETWEEN. NEXT DAY, LAST DAY) 1o
caleulate project deadhimes,

VEWane SO1 queries using conditional CASE xpressions (o
dynanically cateporize customer lovalty tiers,

$2 dmplement NUTL Handhng Functions (COALTESCE. NV
NULT ) to replace missing commussion Lields with base
vitlues

O Apply Window Tancoons ke ROW NUMBE RO, RANK().
and DENSE RANK () to compute student test score rankings

U lmplement Window Fanctions Tike TEADO, T AGO, and

NEEEO o0 analyze month-on-month sales srowth
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- Pertorm comprehensive data analysis using PARTITION BY

and ORDI R BY clauses within window calculations, .

36. Implement INNER JOIN and 1 HFT OF TER JOIN to map
customer profiles with their transacton history tables.

37 Implement RIGHT OUTER JOIN. TULL OUTER JOIN,

CROSS JOIN., and SELEF JOIN 1o butld organizational

hicrarchy maps,
|

38. Write nested Single Row and Multiple Row Subqueries using
INCANY. and ALL 1o filter comples transactional data.

39 Implement Correlated Subqueries using EXISTS and NOT
EXISTS operators for dependency validation.

40. Design and execute highly optimized queries using Common
Table Expressions (CTI) using the WITTH clause.

41. Create. update. and drop database Views to implement

custom security layers over structural tables.

Evaluation Methods :
Sr. | ' '

Nr | Evaluation Methods SEE | CCE
0. | .

‘ SQIL. Dashboard Builder Challenge : . f

Students explore relationships between

multiple tables and apply difterent SOI 20

i joins_functions to retrieve meaningful

information while developing analytical
and query-writing skills.

I SQL. Puzzle Race : Students solve
[{ o | SOQOL-based puzzles by analy zing tables ! 10 |

and generating  the required  outputs '

using advanced SOQL coneepts .
1 Total L0 10 'I

Faxamination Style : ‘

SOL Dashboard Builder Challenge |20 Marks)| : |
Faculty will provide mulnple related database tables along with
difterent business scemanios and a0 realworld  dataset The
scenarios will require students o dentity and apply appropriate |
Students will analyze table relationships and determme the most |
antable jom tvpe o penerate the requied  outpur - Thes will |
caccute SO quenes. compare dodterent pom resalies and v\pl.unl
why a particab gom o was selectied Stadents wall present the |
pencrated outputy and l‘\|1|-IIII the SO Toee vsed o create cach |

|
L jeiand
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SQL Puzzle Race [10 Marks] :

acults will provide a set of database tables. sample records.
expected outputs, and SQL-related puzzles involving Functions,
Joins. Subgueries. Window Functions. and CTEs. Students will
analvze the given information. identify the appropriate SQL
concepts required. write the necessary queries. and generate the
expected outputs. And Submit Query. Screenshot or Output in
PDF Report upload on GMIU Portal.

COY ANNMANIARTCOP TR GE O CONTPERER AP e

' Database Programming and Automation with PL/SQL

Theory Topics : PL/SQL Block Structure: DECLARE.

' BEGIN. EXCEPTION. END Variables. Constants. Data Tvpes.

%TYPE. %ROWTYPE. Control Structures: |F-THEN-ELSE.
CASE. LOOP. FOR LOOP. WHILE LOOP, Stored Procedures:
IN. OUT. IN OUT Parameters. Stored Functions: Return Valucs
and Deterministic Functions. Packages: Package Specilication
and Package Body Triggers: DML Triggers (BEFORE/AFTER
INSERT/UPDATE/DELETE). Statement-Level vs. Row-Level
Triggers. DDL and System-Level Triggers. Exception Handling:
Predelined and User-Defined Exceptions. RAISL:.
RAISE_APPLICATION ERROR.MySQL  Stored  Programs:
Delimiter. CALL syntax differences.

Practical :

42 Create and execute a basic PL/SQIL. block using DECLARI-.
BEGIN, EXCEPTION. and END sections,

43. Write PL/SQL programs using Variables, Constants. and
different Data Types.

44, Implement the use of "o IYPE and %0ROW Y PLE attributes in
PL/SOL. programs

45 Develop PL/SOQL programs using TF-THENC TE-THIN-
1S and Nested 11 statements

46. Create PL/SOL. programs using CASLE control structures.

A7 Tmplement 1 OOP statements [or repetiiive processing

A8 Develop programs usig TOR TOOP and WHIT T T ooOPR
canstructs

19 Create Stored Procedures wath IN parameters

500C reate Stored Procedures wath OULE parameters

Develop Stored Procedures asimg IN OUL pauneters
S Create and execnte Stored Touncuons swath eeturn values

S hmplement Determmstie unctions and analy 2¢ then usaes

bCreate o Package Specibication and Packape Body tor related |

procedures and Tunctions

e batiomal Dratabase NManaverment Sy otem N AN T30
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S5,

60,
61.

62,
| 63.
64.
65.

| 66,

S
N

Evaluation Methods :

Develop and execute DML Triggers for INSERT operations.
Develop and exceute DML Trigeers for UPDATL operations.
Develop and exceute DML Trigeers for DELL T operations.,

-Compare and implement Statement-lLevel and Row-level

Irigeers.

Create and  test DDL Triggers  lor  database  object

maodifications.

Implement System-Level Triggers for database events.
Handle predelined exceptions using PL/SQL Exception
Handling mechanisms.

Create and handle User-Defined Lxceptions using RAISE
statements.

Implement error handling using
RAISE_APPLICATION _ERROR.

Develop a PL/SQL  application  integrating  Procedures.
I'unctions. Packages. and Triggers.

Create MySQL  Stored  Procedures using DELIMITER
syntax.

I'xecute Stored Procedures using the CALL statement and
study  syntax  differences  between Oracle PL/SQL and
My SOL. Stored Programs.

¥ SEE | CCE |

Evaluation Mcthods
0.
| Banking Transaction Simulator :
Students develop and demonstrate
a banking transaction management

; 20
solution using Procedures,

I unctions, Triggers, and Exception
[Tandling. |
Logic Puzzle Lab @ Studens

solve ’1/SOIL logic and

—
-

progranmiming puzzles by applying
procedural programming — and

! prohlem-solving skills. |
Total 0 10

FExamination Sty le:

Banking T ransaction Simulator |20 NMarks| :
Facalty ol pronvide ac bankang database case study contammy

e Litiomal 1

Aer aceounts transacton recordsand busmess requireiments

acdeposars withideawals fund tansters and tansadtion

abase NManavcment Sastom NOCAYNN TS0
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anditme. Students will analyze the gnven seenario and develop
PL SO solutions using PESQE Blocks, Variables. Control
Structures. Stored Procedures. unctions, Friggers, and Eaeeption
Fandhing mechanisms 1o automate banking operations. maintam
transaction logs. handle  crrors. execute  the programs. and
demonstrate the generated outputs with proper justification of the

implemented logie,

Logic Puzzle Lab [10 Marks] :
Faculty wall provide various PL/SQL programming challenges.

| meomplete code snippets. debugging tashs, and logical problem

| statements involving Variables. Loops. Procedures. Functions.

Frigeers. and Exception Handling. Students will analyze the
logic. complete or correct the code. predict outputs, and develop
appropriate PL/SQL. solutions while explaining their reasoning
and implementation approach. Alter successfully completing the

O ANNEANTART OO T Gl

activity. students must upload their completed work. report. or |

certilicate (il applicable) 1o the GMIU Portal.

Database Desien, Modeling and Normalization

s R 2 ; o o |
Iheory Topics : DBMS Architecture: 3-Tier and 3-Schema

Architecture.  Oracle  ApexFunctional  Dependencies:  Full. |

Partial,  Transitive. Normalization:  INF. 2NF. 3NF. BUNI-.
Higher Normal Forms: NI, SNF  (Project-loin - NI,
RelationalData Model: Relations. Tuples. Attributes. Domains.
FR Modeling: Fntities, Attributes. Relationships, Cardinalities.
Strong  Intity. Weak  Entity - Generalization.  Specialization,

Agpregation, Data Anomalies . Database Design Process.

| Practical :

67 Study and compare 3-lTier Architecture and - 3-Schema
Architecture ol DBMS

68 1 xplore the Oracle APEN environment and create a simple
ditabase apphication,

69 ldentily unctional Dependencies ineluding Full, Pactial. and
Iransitive Dependencies trom given relations

70 Convert unnormalized data o Faest Normal Torm (IND)

1 Pectorm normahizaton up to Seeond Nomal Form (2N1)

72 Pertorm normalization up o Fhaed Noomal o (3N

J4 Convert datiahase schemas it Bovee-Codd Normal Tonm
(130 NI )

FE Analy 2 datibase schemas Tor Fowth Normal borme CINDY
and Falth Napmal Tomm (5N

o Design oty Relationshop (F R Diagrams asig | ntines
Atbutes and Relationships

J
!

e Latmmad Dratabase Mamapoment Ssatoms NTCAPNN L)

v bmplement Cardimabiny. Constramts and Relationstup NMappin: |

0

NI

(NI

N N T ey

20%
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Relational Database Manacemoent System - MCA2XNN 30 #at

in R Models.

77. Design Strong I'ntities and Weak Entities using ER Modeling
ols,

78. Demonstrate Generalization, Specialization. and Aggregation
concepts through ER diagrams.

79. Identily  and resolve Insertion. Update. and  Deletion
Anomalies in database tables.

80. Perform complete Database Design Process for a real-world
case study,

I_Evaluation Methods :
Sr.
No.

Evaluation Methods SEE | CCE

Anonml‘\- Detective : Students
identify  database anomalies and
I redesign the database structure using | 20
normalization techniques to improve
data integrity.

Database Doctor : Students identify

and fix database design problems by
improving  structure, relationships.

and normalization.
Total 20 10

Examination Style:

Anomaly Detective [10 Marks]| :

Faculty will provide poorly designed database tables along with
sample records containing insertion. update. and deletion
anomalies. Students will analyze the given tables. identify various
anomalies and their causes, explain the impact on data
consistency. perlorm appropriate normalization techniques to
improve the database design, and present the redesigned schema
with proper justification for eliminating the identilicd anomalies.

Database Doctor [ 10 Marks]

Faculty will provide poorly designed L|ElthEl.:L‘S containing
redundancy.  anomalies.  missing  relationships.  normalization
issues. and ineflicient table structures. Students will act as

[ Database Doctors by diagnosing the problems, identilying design

(laws. applymg normalization techniques. improving relationships
and constraints, and proposing a healthier database design with
proper justilication for the changes made. Alter completing the
activity - students must upload therr Final solution/report 1o the
OMILT Portal

GY ANMANIART COLLEGE OF COMPU TR APPYIC N HTON
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\-u;()l. Database _\i:inngc|1|cr|t and MaoneoDB Development

Theorn Topics : Introduction 1o NoSQL  Databases
Introduction to NoSQL Databases. Limitauons  of Relational
Databases. Need  for  NoSOI Databases.  MongoDB
Fundamentals :Introduction 1o MongoDB.  Features  of
MongoDB.  MongoDB  Architecture. BSON - Data - Format.
Installing  MongoDB. MongoDB  Compass  Introduction.
MongoDB Shell Basics. Data Modeling in MongoDB
Collections and Documents. Embedded Documents. Referencing.
CRUD Operations in MongoDB :Insert Operations. Find
Operations. Update Operations. Delete  Operations.  Quer
Operators. Aggregation and Indexing : Aggregation Framework.
Aggregation Pipeline. Indexing Concepts.

Practical:
81.Install  MongoDB and configure the MongoDB
environment using MongoDB Compass and MongoDB |
Shell.
82. Create databases and collections and perform basic |

database operations using MongoDB Shell.
83 Design MongoDB collections and document structures
using Embedded Documents and Referencing techniques.
84 Perform CRUD Operations (Insert. Find. Update, and |
Delete) on MongoDB collections. ;
85. Apply Query Operators lor data filtering and retrieval. '
86 Perform data analysis using the Aggregation Framework '

and Aggregation Pipelines.

87. Create Indexes and evaluate their impact on  query
performance.

88 Design and implement a MongoDB database for a real-

world application.

%9 Integrate  CRUD  Operatons.  Query  Operators.
Aggregation Pipelimes. and Indexing concepts i the
designed application

90 Demonstrate the complete MongoDBapplicanon with

appropriate reports and outputs

Fovaluation Methods :
Sr. . . | coqens L
Evaluation Methods [ SIF CCr
N | |
- MongoDB Mini Project @ Students |
design and implement a0 complete ,i |
C MaongaDH-bascd apphcation usimy I

data modehnge . CRUEDY aperations

paal Dhatabase Managcment Systom - MO ASNN Lo

20%
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aggregation. and mdexing coneepis.
'S '\tfulup '\nHQL Architect
| Students  design and - present @
> | MongoDB-based database 10
| architecture for a startup by applying
| \n\(ll data modeling concepts. .
Total 200 w0

 — . -

Examination Style :

MongoDB Mini Project |20 Marks] :

The faculty will provide a real-world case study such as an E-
Commerce  System.  Online  Learning  Platform.  [Hospital
Management System. or Food Delivers Application with specific
data management requirements. Students will design MongoDB
collections and document structures. perform CRUD operations.
implement query and update operators. create  aggregation
pipelines.  apply  indexing  techniques  for  performance
optimization. and demonstrate a complete working MongoDB
solution  while.  explaining  their  database  desien and

implementation decisions.

Startup NoSQL Architect |10 Marks| :
IFaculty will provide startup ideas such as Food Delivers Systems.

' Ride Booking Applications. Online Learning Plattorms or 1~

Commerce Systems along  with their business  requirements,

| Students will act as NoSQL Architects by designing MongoDB

- |
collections.  document  structures,  embedded  documents,

references. indexing  strategies. and aggrezation  requirements

Csuitable for the given startup. Students will present and justufy

- students must upload their final work/report to the GNHU Portal

Suggested Specification :

level

Woeiphtape

i
u

ac Ehecspecrcation table shall Be treared as a veneral pordelime Tor stodents and eachers I he avtaal dhistnbuaii

Btk - anth
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Distribution of” Fheory Narks

(Revised Bloom's Taxvonomy)

| Remembrance | Understanding | Application | Analyze

(R) () . (\) (N\)
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Course Qutcome :

\fter learning the course the students should be able to:

COl

Demenstrate a comprehensive understanding of fundamental database concepts and Oracle SO
syntax. enabling the design. querying. and effective management of relational database systems

Exhibit proficiency  in advanced SQL querving techniques. structural analvtical window
CO2  tuncuions.dynamic reporting logic. and virtual safehouse database views to ensure efficient and

consistent data management.

Uulize PL SQL programming constructs. including control structures. exphcit imphicit cursors with
CO3 atributes. and comprehensive exception handling mechanisms 1o develop robust. secure. and
ctficient database-driven applications.

Examine the architecture of enterprise databases (3-Tier/3-Schema). ER modeling components. and
apply data integrity normalization mechanisms from INF up to BCNF 1o resolve design anomalies

Implement  advanced NoSQL functionalities and MongoDB fundamentals. including
COS  embedded referenced data modeling. CRUD execution layers.aggregation pipelines. and indexing
optimization strategies for modern application architectures.

Instructional Method:

The course delivery method will depend upon the requirement of content and need of students.

A munimum ol 20-30% ol the course content shall be suggested to deliver through Flipped |carning. where
students study digital learning 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 1o use Al-powered learning platforms. simulation software.virtual laboratories.
dignal libraries. research databases. online certification courses. NPTEL.SWAYAM. 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  studies.nnovanon  activities,  peer
assessment retlective learning. and industry -oriented tashs instead of relving primarily on conventional

wrillen assignments

Reference Books:
[ 1] Database Systems A Pracucal Approach w Design, Implementation, and Management.  Thomas
Connolls Carolvn Begg. Pearson Pubhicanion
[ NS b Depith Masterig SO and PESOT Concepts, De Madhav s Vadyas BPR Pabhicanons
[ Cracte Database 120 PEASOLE Programmmmg. Nachael Ml aoghbing MeGaaw Tl
H barabase Soarem Concepts. Abraham Silberschatz, Heney T Konhe S Sudarshan, MeGoaw Thill
[ oneobg 5 0 Actnon Cird T dimon), Hans-Targen Schonrg, Mannmy Pubhicatons

r.l‘r\' "-‘i. \\
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Suggested Assessment Guidelines:

Module 1: Database Fundamentals and SQL Operations
Program Implementation "I‘u.k("(l\l.u ks):

GY ANNIANIARICOLTTGE OF CONMPE TR AP IC VO

| Criteria Description Marks
b S o o . . S : |
Database Design Create database. 1ables. and ﬂppi_\ appropriate constraints, 3
\—RQI imp|cn‘lEl‘llmlDI‘l Execute DDL.. DMI = .md DQI commands correctly. 2
! Apply transactions. set operations. and cmnpicll: chull::ngc: levels ' . [
Problem Solving ‘ 3
logically. i
| Output & Documentation Generate correct outputs and provide proper documentation e\plamlmn. I 3
Total ‘ 20
- ~ .
Module 2: Advanced SQL Qucr\lno and Data Analysis
I’|uul am Implcment.ﬂmn T.lsl\(.".{li\l.ukb] 1
Description Descuplmn | Marks
—= A S . — — ]
1
I Database Relationships Design related tables with appropriate keys and relationships. ‘ 3 '
- - : = : —
'I SQL Query Development Use joins. aggregate functions. and built-in SQL. funetions correctly . 3 !
[ Data Analysis & Reporting | Generate meaninglul reports using liltering. grouping, and sorting. 3
f— 9 - O O @ O O OO @O - e
[
| . . - . . =
| Output & Presentation Produce accurate results with proper query formatting and dmnmunlmmn,l 3 |
| S |
I = = I |
! Total 20 |
Module 3: Database Programming and Automation with PL !\QL
f N - - N - T R e 1
| I’mg_,l am lmplemenl.ltmu Task(20Marks):
i Description - l)usulplmn Marks |
[ Stored Procedures & Tunctions| Develop procedures and user-delined functions tor banking operations. 3
e . s |
Uolriggers & 1 oxeeption ; : R |
! Lplement triggers and handle rantime exceepiions eltectivels
Handhng ” )
Perform depositss withdrawals, and fund transters while maintunimg data |
Fansaction Managemient consIsiencs 3
Lestimg & Documentation Demonstrate successtul execution and docuament the implementation >
Fotal ]

Relatwmal Database Manavemont Sysiein MO NN TS0
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Module 4: Database Design, Modeling and Normalization —
Program Implementation Task(20Marks):

N ANMANJARICORLTGE OF CONIMETER APIPHICATIO

Description ' I)I:S(‘I'ipﬁ(‘)ll | Marks
t— —
- Anomaly Identiheation ! Identify insertion. update. and deletion anomalies in the database, 3
| NornaFization ' Apply INF.2NF. and NI correctly to redesign the database. 5
| Databasc Redesign Create an improved schema ensuring integrity and reduced redundancy. 3
| Documentation & . L - z ; -
P Clearly explain the normalization process and final design. 5
Justification 7 ) = o =
o o Total 20 |
Module 5 : NoSQL Database Management and MongoDB Development
Program Implementation Task(20Marks):
Description Description Marks
Data Modeling Design collections and deline appropriate document structures. 3
CRUD Operations Implement Create. Read. Update. and Delete operations successtully. 5
| Apgregation & Indexing Apply aggregation pipelines and indexing for efTicient data retrieval. 3
Project Demonstration Demonstrate application functionality with proper documentation and <
; presentation, i
Total 20 ‘
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