CHY ANMANIARE INNOV A TIVE UNIVERSITY GYANMANIARE DIFLOMA ENGINEERING COLLLG)
e - Svllabus
[ : e . .
~_# ] GYEI"I manjari CGivanmangari Diploma Engineering College
i arsily Semester-3 (Diploma)
H""-\-\_.--"f.

Subject: Efficienmt Data Handling with DBMS - DET2CE 13204
T:.-'[Hz of course: Professional Core

Prerequisite: Students should have basic knowledge of computer operations, file handling. and
simple data storage using tables or spreadsheets. They should also have basic logical thinking ability
to identify real-waorld data, records. fields. and relationships.

Rationale:

In today s digital environment, every software application depends on efficient data storage, retrieval,
security, and management. This subject, EMicient Data Handling with DBMS, is designed 1o help
Diploma Semester 3 students understand database concepts through practical problem-solving rather
than only theoretical study. Students will learn how real-world data problems such as duplication.
mconsistency, slosw searching, valid entries, poor design, unsafe transachions, and unauibonzed
gecess can be solved wsing DBEMS concepts. ER modeling. SO, constramnts, ol czation,
transactions, backup. and security mechanisms. This practical approach will prepare students to
design and implement reliable database solutions for academic., business. and industry-oriented
applications

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks
-! Total
Cl T | P C SEE Cor Marks
4 g | 2 5 | 0) 500 150

I-.umrm.t-:r ET{ '.h:.mnﬁ';:a-m Tstrnctiomes: T — Thtorial: I - Practical: © — Credit: SEE - Senwester Emd
Evaluation; CCE-Continnons and Comprehensive Evaliation
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Sr.
No

Course Content

Fundamentals of Dkatabase Mansgement Svsiems

Theory Topics:

Introduction to data, mformation and dotabase, need of Database
Monagement System. file system vs DBMS, advantages and
limutations of DBMS, DBMS users and roles, DBMS
architecture with |=tier, 2-ticr and 3-tlier architecture, concepl of
data  independence  including  logical and  physical  data
independence, database schema and instance, introduction to
data maodels including Werarchical model, network model,
rebitional model and object=omented model, and basic relatonal
database concepts such as selation, tuple, attribute, domain,
degree and cardinaliny.

|. Data ldentification: ldentify data, information, and database

from given real-world student records.

File-Based Data Handling: Analvse problems of storing

student records in Excel/C5Y iext files,

i DBMS Meed Analysis: Compare manual file-based storage
with DBMS-based swrage for searching. updating. and
deleting regords,

4. Basic Database Creation: Create a basic college database for
storing student information.

5. Table Creavion: Create a Student table with suitable Tields
and data types.

. Data Insertion: Insert multiple student records into the
Student table,

7. Basic Data Retrieval: Betnieve all student records from the
database using basic SQL gquenes.

8. Schema  and  Instance  Tdennlcation: Identily  database
schema and nstance using o crealed Student table.

9 Relational Concepts Identification; [dentify relation, tuple,
atiribute, domain, degree, and cardinality from a dalabase
table.

L, DBMS User Role Analysis: Identfy different DBMS wsers
and their access requirements i d college diatabase svstem,

I 1. DBMS Architecture Analysis: Analyse 1-tier, 2-tier, and 3-

e

s | Weightage

Yo

tier DBMS architecture using practical application scenarios. |
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12, Data Model Comparison: Bepresent the same real-world data
using hierarchical, nerwork, relational, and object-onented
data models at a basic level

13. Data Model Comparison: Represent the same real-world data
using hierarchical. network, relational. and object-orented
data models at a basic level.

14, Studem Daabase Implementation: Design and anplement o
basic student information datiabase

Examination Methol:

Evaluation Methods SEE | CCE

DBEMS  Application Flow  and
Architecture Analvsis

Analvse a real-world application,
identify data flow and wsers, and
sebect  a sumtable DBMS
architecture.

Database Structure Evaluation
and Implementation

Identify  database design errors,
correct the  structure,  amd
implement it using basic S0
operations.

ALA - Real-World Database
Syslem Analysis anil
Improvement Proposal

Study a real-world svsiem, Wentify
databasc-related  issues,  and
propose  suitable  improvements
through a presentation or visual
Format.

&r.
™,

i -

L1 -

Tustal 20 [0

Examination Style:

1. DEMS Application Flow and Architecture Analvsis (10
Marks): :

s  [nthis task, students will be given an unscen application
scenario such as a student portal. library  system.
hospital appointment system, admission system, hostel
management system, or resull management system.
Students are required to identify the major data
reguirements and different DBMS users, defing their

pecess requirements, and prepare o basic flow showing
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accessed. Students wall also select a surable DIBMS
prchitecture with proper ustification and explain iow
the proposed database svatem provides better data
organization, sccessibility, and control than a Dle-based
approach.

2 Database Structure Evaluation sod Tnplementation (10

Marks):

s In this task, students will be given an incomplete or
incorrectly  designed database  siructure  containing
unsuitable  ficlds, incorrect data tyvpes, duplicated
information. missing identificrs, or inconsistent records.
Students are required to identily and correct the errors,
redesign the database using suitable wables, Nields, daa
ivpes, and wdentifiers, and implement the corrected
structure using SOL commands. Students will insen
sample records, perform basic retrieval, updating, and
deletion  operations, and  identily  relation,  wple,
aitnibute.  domain, degree. cardinaliny, schema,  and
instance from the corrected database.

5 ALA = Heal-World Dutibase Sysiem Analyvsis il

Improvement Propasal (10 Marksj:

« [n this activity, students will select and study a real-
world digital system such as an online shopping
platform, hospital  management  system,  banking
application, wuniversity  portal.  rilway  reservation
system, Tood-delivery  application. or  governmeni
service  portal.  Students  will  dentify  the major
categories of data, different users and their access
requiremenis, prichable DEBMS architecture, suitable
data model, and the Mow of data from entry 10 Storage
and retrieval. Students will also wdentify possible data-
management  problems amd propose  suitable
improvements for better data organization, accessibility,
consistency, or sceurity, The activity will be represented
through n presentation. concept - map,  infographic,
poster, or demonstraton and submitted through the
GMIL Web Portal.
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TEETErws i ———————

Diatalase Ii'e;iﬁ_n lf_siriﬁ ER Maoddel, I{iys il:'-i_]l'l'ltp.ril:;u_
Constraings

Theory Topics: |

Importance  of  database  design,  introduction o Entiny
Relationship Model, entity, entity set and anribuics, tvpes of
atinbutes including simple. composite, single-valued, multi-
vilued and derived atributes, relationship and relationship set,
degree of relationship including unary, binary and tlemany
relationship, mapping cardinality incleding ong=to-ong, one-1o-
many,  manv-lo-one  and  many-to-many  relationship,
participation constraints including total and partial participation,
ER dingram svmbols and notations, conversion of ER diagram
into relational schema, kevs in DEMS including super key,
candidate ke, primary kev, altemate key, foreign key and
composite kev, and integrity constraints including domain
constraint, key  consirpint, enbily  iniegnty constraml  and
referential inlegrity constraint.

Lractical:

- 15, Entity-Based Table Design: Create separate database tables 18 20%
for given entities such as Student, Subject. Faculty,
Diepariment, and Book.

6. Attribute-Based Table Creation: Create tables by selecting
suttable attributes and data tvpes for each entity,

17, Compasite Attribute Implementation: Create tnhle structures
by dividing composite attributes such as name and address

| into suitable sub-fields.

18, Multi-Valued Atiribute Handling: Creale separate tables to
handle multi-valued attributes such as multiple mobile
numbers or multiple email 1Ds.

19. Relationship Table Creation: Create  relational tables 1o l
represent relationships belween Iwao or more eniites,

20, One-to-One Relationship Implementation: Implement one-
to-one relationship between two tables using primany key and
foreign key. |

21, One-to-Many Relationship Implementation: Implement one-
to=many relationship between two tables using foreign key.

22 Muany=to=Many  Relatonship  Implementation: Implement |
many=-1o=-many relationship using a junction table

23, ER Diagram Drawing: Draw ER diagrams for given database
requiremenis using proper ER  diagram  symbols  and
nestations,
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24 ER Diagram o Table Conversion: Convert ER diagrams into |

relatiomal tables.

Primary  Kev Implementation: Create tables by applving
primary key constrzints,

Foreign Kev  Implementatiwnn: Crente related  wables Iy
applving foreign key constramis,

Composite Key Implementation: Create tables by applving
composite Kevs where required

Integrity Constrmint Implementation: lmplement  domain
constrainl. key constrminl. cnlity integrity constraint, and
referential integrity constraint in database ables.

Examination Styvle:

Efficient Data Handling with DDEMS - DET2CE 13204

b 8
M.

Exvalumtion Metlsds SEE | OCE J

Requirement — to - ER Design |
Challenge
Analvse database  requirements o
and create a compleie ER diagram
with suitable entitics, annbules,
relationships, and constrimis,
Relational Schema Correction
and Constraint Testing

Identity schema errors, comrect the o
relational design, and test kevs and
integrity constraints using sample
records.

ALA = Database Integrity Risk
Analvsis and Design Audit
Review an ER  design  and
relaional schema, trace busimess
rules, identify design risks, and
verify database constraimts.

—_— ST LT

Total| 20 | 10

Exandnation Siple:

I

Requirement-to-ER Design Challeage (10 Marks):

= In this task, students will be given an unseen.
incomplete, or semi-struciured database requirement
based on a syvstem such as course registration, libran
ISSUg=return,  inventon management,  hospital
spporniment. hostel allocation. oF evenl registrition
Sidenis are required o analvse the requirement,
ilentify missing data elements and  business rules,

L ANMANIARED LAPLOSEA ESCNE ERTSG G
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defing suiable entities and atnbutes, and classily the
attributes as simple. compaosite, single-valued, or muln-
valued, Students will prepare a complete ER diagram
showing appropoate relationships, cardinality, degree
of relationship, and participation constrainis, Sudcenis
must also justify the major design decisions made while
converting the unclear requirement into a complete
conceplual database model.

2. Relational Schema Correction and Constraint Testing

(10 Marks):

s In this task. studemts will be given an unscen ER
diagram or an incomectly designed relational schema
containing  issues such as missing kevs, incorrect
relationships, duplicated  atiributes, unsuitable  data
types, invalid references, or incomplete constramts.
Students are required to identify and comect the design
errons, convert the comected design into  relational
tables, and define suitable primary Kevs, foreign keys,
compesite kevs, and junciion fables. Students musl
implement the corrected structure and  test  the
constraints using valid and invalid sample records 1o
demonstrate the prevention of duphcate key values,
NULL primary keys. invalid foresgn Key references,
mcorrect domain values, and violations of referential
integrity

I ALA - Dratabose Integrity Bisk Analvsis and Design Amdic {10

Marks):

o In this activity, students will be provided with a
complete spplication requirement. EW diagram. and
corresponding relational schema. Students are required
o prepare @ business-rule traceability table showing
how each requirement is represented through entities,
atinibules,  relabonships,  cardinality,  participation
constraimis, Kevs, nmd imtegrity consirmnts. Studends
will review whether all business rules are properly
represented. wentily any ambiguous or unsupponied
requirements, amd venly selected primary kev, foreign
ke, composiie kev, domamn, entity integrity, and
referential integrity rules using vahid and ivalid test
records in the daabase software, Stdents will record

the expected resull, actual result, and venification status
and explain their observations through a laboratory
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demonstration and oral questionmg  under  Baculis
SUPCTVISEHIL.

SOL  Fundamentals, Data  Manipulation  and  Report
Creneration

—

Introduction to SQL, SOL data tvpes, categories of 500
commands including DDL, DML, DL, DCL and TCL. DM
conumands such as CREATE. ALTER, DROP and TRUNCATE.
DML commands such as INSERT, UPDATE and DELETE.
DO command SELECT, uwse of WHERE clause with
comparison and logical operators, DISTINCT kevword. ORDER
BY cliuse, BETWEEN, IN, LIKE and IS NULL operators,
aggregate functions ingluding COUNT, SUM. AVG, MIN and
MAX, GROUP BY and HAVING clause, constraint-based data
validation using NOT NULL, UNIQUE, PRIMARY KLY,
FOREIGN KEY. CHECK and DEFAULT, and practical use of
SO for data cleaning, filtering, correction. validation and report

BEDCTALIMY,
Priigt
i M Constraint-Based Database Creation: Create databaze tables I8 2%
by selecting suitable data types and applying required
constrainis,

30, DL Command  Execution; Execute CREATE, ALTER.
DROP, and TRUNCATE commands based on  given
struciural requirements,

31 Table Modification Modify an existing table by adding,
changing, and removing fields using ALTER command.

32 Bulk Record Insertion: Insert multiple valid records into
database tables using INSERT commuand. '

33 Invalid Record Testing: Test invalid data insertion against
NOT NULL, UNIQUE, CHECK., DEFAULT, PRIMARY
KEY, and FOREIGN KEY constraints

3. Conditional Record Update: Update selected records using
LIPDATE command with single and multiple conditions.

35 Controlled Record Deletion: Delete specific reconds using
DELETE command with proper WHERE conditions.

6. Selective Data Betrieval: Retrieve selected columns and

| filtered records using SELECT and WHERE clauses.

A7 Multi-Condition Query Execution: Retrieve records using
comparison operators, logical operators, BETWEEN, [N,
LIKE, and 15 NLULL.

EfMicient Data Handling with DBRMS - DET2CEIZZ04 Page 8of 21
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3B Sorting and Duplicate Control: Retrieve soned and unigue
records using ORDER BY and DISTINCT kevword

3. Data Cleaning Using SOL: Correct incomplete, dupheate,
invalid, or wrongly entered records using SOL commands

40, Agpregate Caleculation: Apply COUNT, SUM, AVG, MIN.
and MAX functions on numene database fields.

41, Grouped  Repon  Generation: Generile  calggon-wise
reports using GROUP BY clause

42, Conditional Group Report Generation: Generate filtered
summary reports using GROUP BY with HAVING clonse.

43, S0L  Output  Venfication: Verify  query  outputs by
comparing expected results with actual SQL resulis,

Examination Stvle;

|- &5 Evaluation Methods SEE | CCE
SOL Ervor Dhagnosis and Query
Reconstruction
Idenmtify SO errors. cormect the
commands, execute them, and
verify the expected and  actual
OUtpILs.
Data Awdit, Cleaning  and |
Analyviical Report Generalion
Idemify and clean invalid dota,
then generate and verily analviical
reports wsing S0L queries and
aggregate funclions. -
ALA = SOL Validation Tesi
Case and Data Quality Awdi
3 Prepare SOL validation test cases,
identify data-quality defects, and
recommend  sunlable  comrective
actions. |
Total | 20 |

1 -

[

Examination Sivle:

1. SOL Error Diagoosis and Cuery Reconstroction (10
Marks):

¢ I this task, students will be given an unseen database

requirement along with a set of incorrect, incomplete. or

logically mismatched SOL commands related 1o table

creaton, structural madification, constrant apphicanion,

record nserton,  updating,  delenon,  filterng,  and |

sorting. Students are required 1o identify syatax. logical,

Efficient Data Handling with DBMS - DET2CE 13204 Page 9 of 21
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constramt-related,  and  execution-seguence  ermors,
reconstriel the SOL comimands, and execute them |
successfully. Students must also compare the expected I
and actual outputs and prepare a brief error-correction
summary explomming the Wentified problems and the
corrections applicd.

2. Data Audit, Cleaning and Analytical Report Generation

(10 A erks):

« lnthis task, studenis will be given a database containing
incomplete,  duplicate,  invalid,  inconsistent. or
incorrectly entered records along with specific business-
reporting requirements. Students are required 1w audit
the available data, classify the wentified dota-gquality
issues, and comect or remove inappropriate records
using suitable SOL commands. After cleaning the data,
students  must  generate  filiered, sored, umique,
aperegate, calegory-wise, and  condition-based
summary repons using SELECT. WHERE, ORDER
BY. DISTINCT, aggregate functions, GROUP BY. and
HAVING clavses. Students must verify the generated
reports by comparing expected results with actual SOL
outpuis and justily the major corrections made during
the data-cleaning process.

3. ALA = SOQL Validation Test Case and Data Quality Audit

(10 Marks):

* Inthis activity, students will select a real-world database
application such as a student result system, employee
management  system.  library  system.  hospital
FCRISIEEion Svalem, inventory svstem, oF online order
svalem. Students are required to identify the important
date-entry rules and prepare a structured SOL validation
test plan containing valid cases, invalid cases, expected
resalts, actual results, and test status. The activity must
mclude testing of selected rules related to missing
values, duplicate values. incorrect ranges. invalid '
references, inappropnate data types, and inconsistent
records. Students will prepare a defect log deseribing
the identified data-quality issues, their possible impact,
and suitable corrective recommendations. The final
submission  should  include  the selected  system
description, business-rule  mapping, lesi-case table,
execution evidence, defect log. output verification, and
briel documentation submitted through the GMIL Web
Portal

Efficient Data Handling wiath DBMS - DET2CE13204 Page 10 of 21
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Advanced  SQL. Query  Optimization  and  Database | .
Narmalization |

Theory Tapics: '

Meed of multiple mbles o ditabase design, advianced  diaa
retrmeval using poins mcludmg INKER JOIN, LEFT JOUN,
RIGHT JOIN, FULL IS and SELF JOIN, subgueries
including single row subguery. multiple row subguery and
nested subguery, set operations including UNION, UNION
ALL, INTERSECT and EXCEPT/MINUS, views including
crealing views, updating views and advanioges of views,
indexing including need of index. advanages and limitations of
index, introduction 10 query  oplimization,  functional
dependency, need of normalization. nomal forms including
IMF, 2MF, 3NF and BONF, and problems due 1o poor database
design including msertion ancmaly, update anomaly and deletion
ancanaly,

44, Multiple Table Creation: Create mulliple related tables 1w

4 store connected data using primary key and foreign key | 3 20
relationships.

45, Inner Join Execution: Hetrieve matching records from wo
or more related tibles using INKNER JOIN,

46. Left and Right Join Execution: Retrieve matching and non-
matching records from related tables using LEFT JOIN and
RIGHT JOIM,

47, Full Join Implementation: Implement FULL JOIN  logie
using supported SOL syntax or allermative query methods,

48. Self Join Execution: Apply SELF JOIN on a table to retrieve
hierarchical or self-referencing data.

49. Single Row Subguery  Execution: Write subguernies  that
return a single value and use it in the main queny.

50. Multiple Row Subguery Execution: Write subquenes that
return multiple values using IN, ANY, or ALL operators.

51. Mested Subgquery Execution: Execute nested subquenes o
retrieve data from multiple levels of conditions '

52, Set Operation Implementation: Apply  UNION, UINICKN
ALL, INTERSECT, and EXCEFT/MINUS operations on
compatible result sets.

53, View Creation: Creale  views to display selected and
restricted data from one or more tables.

54. View Update Testing: Perform update operations on simple
views and analyse limitations of updating complex views,

Efficiemt Data Handling with DBMS - DET2CE 13204 Page 11 of 21
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55, Index Creation; Create  dexes on frequently  searched
columns o mprove data retoeval perlonmance

S6, Query  Optimization  Practice: Rewrite  inefTiciemt 501
querics using sclected columns, proper conditions. joins, and
indeximg.

57, Mormalization Execution: Convert unnormalized tables into
INF, INF, 3NF, and BOCNF

58, Anomaly Removal: Redesign poordy structured tables 1o
remaove insertion, update, and deletion anomalics.

Examinmiion Siyle:

S: Evaluation Methods SEE | cCE

B ==

Multi-Table Query  IHagnosis
and Dhptimization

Identify errors in multi-lable SO1 10
queries, reconstruct  them  using
suilable techmgues, and improve
query efficiency.
Mormalization and  Databuase
Redesign Challenge -

Analyse a poorly designed table,
normalize it up to ANF or BONF,
and remove data redundancy and
anomalics,

ALA - Database Performance
and Access-Control Audit
Analvse  a  database  swstem,
3 identify performance and access- - 1
contred  issues,  and  proposc
suitable  views, ndexes.  gueny
improvements, and resirictions

Pt

Total | 20 10

Exerrriisration Soyle:

1. Multi-Table Query Diagnosis amld Optimization (10

Mlarks):

s [n this task. studenis will be given o unseen database
containing multiple related 1ables along with incomplete,
ingorrect, logically mismarched. or ineificiem SO0 queries.
Students are required 1o analy se the reporting requarement,
identify ermors in table relationships and join conditions,
wlect suitable joins, subguerses, nested gueries, or set
aperations. und reconstmuct the gueries 0 gensmie goourte
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efficiency by using selected columns, appropriale conditions,
suitable query  structure, s available  indexes.  The
generated outpul st be verified against the expected
reporting requirement,

2 Normalization amld Database Redesipn Challenge (10

Marks):

s In this task. students will be given an annormal iz o
poorly structured table containing repeated  data
functional dependencies. and insertion. update. or
deletion anomalies. Students are required 1o adennily
candidate  kevs, partial  dependencics,  transitive
dependencies, and normalization-related  problems.
They must decompose the given structure into suitable
relations up to 3INF or BONF, define appropriale
primary and forcign keys, and prepare the redesipned
relational  schema.  Soadents  must  justify - cach
decomposition step and explain how the redesigned
structure reduces redundancy and prevents insertion,
update, and deletion anomalics.

3 ALA - Database Performance and Access-Control

Audit (10 Marks):

* In this activity, students will select an existing or
proposed database-based system such as a university
portal, hospital management sysiem, inveniory sysicm,
employee management system, banking application,
library system, or online shopping platform. Students
are required to study the reporting, data-access, and
search requirements of the selected system and prepare
a4 database performance and  access-control  audit
Students must  proposc  suitable views, indexing
strategies. query improvements, and access restrictions
and explain their expected effect on data security, quen
performance. and reporting  efficiency. The final
submussion  should  include the selecied system
deseription, user-access matrix, querv-perfonmance
observations, identitied ISSUES, proposed .
improvements, supporting  cvidence, and  bnefl
documentation submitted through the GMIL Web
Poral,

Efficient Data Handling with DBMS - DET2CE 13204 Page 13 of 21
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Database Transactions, Concurrency Condrol, Secarity and
Recovery

s Topnies:

Iransaction i DBMS, propertics ol transaction  including
Atomicity, Consistency, [solation and Durability. transaction
states. transaction control wsing COMMIT, ROLLBACK. and
SAVEPOINT, concurrency control, problems i concurrent
transactions including lost update problem, dirty read problem
and wnrepeatable read problem, introduction to locks including
shared lock and exclusive lock, database backup and recovery,
database secunny. wser manzgement and access control, DL
commands including GRANT and REVOKE. TCL commands
including COMMIT. ROLLBACK and SAVEPOINT,
introsduction to stored procedures, introduction to triggers, and
real=world daabase applications including student management
swatem, library management svsiem, invenmory management
svstem, banking system and hospital management system,

Lractical:

3 E: 20%

59 Transaction  Tahle Creation: Create  database  1ables
required for transaction-hased operations.

6. Transaction Execution: Execute a complele transaction
using muluple SOL operations,

61, Commit Operation  Implementation: Apply  COMMIT
command to permanently save successful transaction
changes.

6. Rollback Diperation Implementation: Apply
ROLLBACK command 1w undo failed or incorrect
tramsaction changes.

63, Sovepoint  Implementation: Applv - SAVEPOINT 10
partiolly  rollback  selected  operations  within o |
Lransaction.

. ACID Property Demonstration: Demonstrate Atomicity.
Consistency,  lsolation  and  Durability  through
transaction=based SO execution.

63, Concurrent Transaction Stimulation: Simulate concurrent
database operations on the same record.

66, Lost Update Problem Demonstration: Demonstrate lost
update problem using simultaneous update operations.

67, Dirty Read Problem Demonstration: Demonstrate dirty
read problem using uncommitted transaction data.

Efficient Data Handling with DBMS - DET2CE 13204 Page 14 oi 21
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68, Unrepeatable Haad Problem Pemonsiratinn:
Demonstrate unrepeatable read problem using repeated

| read operations

6%, Lock Implementation: Apply shared lock and exclusive

{ Ik concepts for controlbed daa access,

- 70. Database Backup Creation: Create backup of an existing
database wsing dmabase backup uilities or commands.

71, Database Recovery Execution: Restore database Trom
backup after accidental deletion or diuta loss,

72, User Creation and Access Control: Create ditabase users
and assign role-based access permissions.

73, Grant and Revoke Implementation: Apply GRANT and
REVOKE commands to manage database privileges.

T4, Stored Procedure Creation: Create stored procedures for
repeated database operations

75, Trigger Creation; Create tniggers for automatic log entry
or rule-based datnbase action.

Examination Stvle:

Evaluation Methods SEE | CCE

Transaction Failure Diagnosis
anil Reeovery Challenge

ldentify transaction failures, apply
suitable recovery commands, and
analyse concurrency problems and
ACID properties .
Security, Proceduore and Trigger
Automation

Correct  user  privileges.  stored
procedures, and  triggers,  and
verifv  dmtabase  security  and
aulomated operitions

ALA - Database Continuity,
Security and Audit Plan

Analyse dotabase risks and prepare
3 a  contingity  plan  covering - L1
transactions,  security,  backup,
FECOVETY, anslowmiation, and
! auditing )
Total 20 1

[E¥)
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; Exermination Siyvle:

I. Transaction Failure Diagnosis and Recovery Challenge
(10 Marks):

# In this task, studemts will be given an unseen
transaction-hased dotabase seenario contoming multiple
dependent SOL operations and possible fnlures such as
incorrect  updates,  intermupled  execution.  partial
completion, or comcurment access W the saome recond,
Sidents are required 10 analvse the transaction Now,
identify the point of failure. and apply  suiable
COMMIT, ROLLBACK, and SAVEPOINT operations
o maintain correct date. Students must also sdentify
possible concurrency problems such as lost update,
dirty read. or unrepeatable read ond explain how
transaction control, isolation, and locking can preserve
the ACID propenies and reliabiliny of the datsbase.

2. Security, Procedure and Trigger Auvlomation (10

Marks):

*  Inthes 1ask, stoudents wall be given an unseen database
requirement contaiming incorrectly assigned privileges,
incomplete stored procedures, foulty  Inggers. or
missing audit controls. Students are required 1o adentify
and comect  the security and  automation-related
problems, create or modify database uscrs, assign
suitable privileges using GRANT, remove unnccessany
privileges using REVOKE, reconstruct the  stored
procedure, and comect the trigger for automatic
validation or audit=log maintenance, Students must
execute valid and invalid operations 1o verily that user
access, procedures, and triggers function according to
the given business rules.

3 ALA = Database Continuity, Security and Auwdit Plan (10

Marks):

o Inthis activity, students will select a real-world database
application such as an academic record system, banking
application, hospital management svsiem, inveniory
svatem, library system, or onling transaction platform,
Students are required to study the possible transaction
failures, daa-loss nisks, unauthonzed-access risks,
concurrency issues, and auwdit requirements of the
selected  system. They must prepare a  database
continuity  and  control  plan defimng  sunable
transaction-handling rules, wser roles and privileges,
locking requirements, backup schedule, recovery

Efficient Data Handling with DEMS - DET2CEI3204 Page 16 of 21
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procedure, stored-procedure  requirements.  trigger-
based audil controls, and verification test cases. The
final submission should include the selecied svsiem
description. risk amalysis, transaction-control plan, user-
necess matrix. backup and recovery plan, sutomation
requirements. ot stroteey. test=case table, and brei
presentation submitted through the GMIL Web Portal.

suggested Specification table with Marks (Theory): 100

-

Distribution of Theory Marks

[ Revised Bloom s Taxsnomy)
[_'I | Remembrance | Understanding | Application | Analvee | Evaluate | Create
|0 _(R) {n__ (A) (N) (E) ()
Weightage 1% 15% 0% 2% | 1% 15%
"

Course Outcome:

Adfter leaming the course. the students should be able to:

CO1 | Explain DBMS fundamentals, architecture, and data models.

L‘I'}; Design ER diagrams and n.'lu-l:il.mul scheimas with constraimis,
?H; Apply SOL commands for database creation and data handling.

C4 | Develop advanced SOL queries and normalized daiabase structures.

CO5F | Implement transactions, secunity, recovery, procedures, and triggers.

EfMicient Data Handhing with DEMS - DET2CE 13204
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Instructional Method:

Y ANMANIARD THPLOMA EMGINEL RN O oL

The course delivery method will depend upon the requirement of content and need of studenis, The
teacher in addition to conventional eaching method by black board, may also use any of twaols such
as demonstration, role plav, Quiz, bramstorming, MOOCs et

From the content 1% wopics are suggested for Mipped mode instruction,

Students will use supplementary resources such as online videos. NPTEL/SWAYAM videos, ¢-

courses, Virual [ aboraton

The internal evaluation will be done on the basis of Active Leaming Assigniment.

Practical’Viva examination will be conducted at the end of semester for evaluation of performance

of students in laboratory,

Reference Books:

[ V) Drtcbiase Systenm Concepis, by Abraham Silberschatz, Henry F. Korth, and 5. Sudarshan,

MeGirmw Hill Education.

2] Fundamentals of Database Svsiems, by Ramez Elmasri and Shamkant B. Navathe, Fearson

Education.

| 3] Dirvarbsase Minagement Svsients, by Raghu Ramakrishnan and Johannes Gehrke, McGraw Hill

I=ducation.

[4] An fmtroducrion to Diatabese Svstems, by C. 1 Date, Pearson Education.

[3] SOL, PLSOL: The Programming Langriage of Orvacle, by Ivan Bayross, BPB Publications,

Suggested Rubrics:

Suggested Assessment Guidelines

Module-1: Fundamenials of Database Management Systems

NEMS Appl_iaiiun Flow and Architecture Aunlf‘s_ls_{_lﬁ ?-'InTI-:Ej

Crileria Drescriplinm Mirks
rata and Liser Correet identification of data requirements, DBMS users, roles, 0
Analysis and sccess requirements. B ool |
Anphication Dt Fiow Clear representation of data entry, storage, retrieval, updating, and 03
R R access flow,
e T L e .‘a:elmmn :frrd _!Il&liTll.‘ﬂ“ﬂH of a suitable DBMS architecture for the o4
given application. ; e
Toaal Iih
Efficient Data Handling with DBMS - DET2CE13204 Page 18 of 21
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Database Structure Evaluation and Im_pi;rmrnlutinn (10 Marks) i el
Criteria Description Mnrlu
Evror Identificaiion Correct ientification of unsuitable fields, data Iy pes, nlupluu.l'r:d 03
L= | dai dala and missing sdentificrs -
Diatabase Redesign L :ll;:qr .."||I|J Il.l.hJ'lll. .l"'l. ||..|.llr'.1||.' prescotaiion of lII||l. ||.|||.1.1. (r 03
: similarities between the & given concepls. sk |
: L Correct m11'nlr.=tu.n|~||m:| and execution of inserlion. retrneval,
E.E:II_ Implementation _Ejﬂ!_'f" . anad deletion "'i"""f"_“l"ﬂ_" i 0
o Total [0
Muodule-2: Database Design Using ER Maodel, Keys and Integrity Constrainis
Requirement-to-ER Design {'.llﬁll-nllgt;{_l_ﬂ Marks) N
Criteria Descriplionm Muarks
Requirement Analysis Correct identineanon of data requirements, business rules, entilies, 03
= ¢ _and anribuines
ER Diagram Design Accurite n-.|1n1-|.|1l ation of relationships, J.un.‘lln.:hl} |J-|.|.n:-|. and 04
PACTICIPATION CONSIrinIs.
Diesiun Justification i\p.mzpri:!l:: .rluhml’lunun of attributes and justification of major a1
i | design decisions,
I ) latal 1]
-El;il"unal "-ghlrmlf.'él:rullnn and C “onstraint Tmiug 510 Ma rks) m
(ril.'rrln _ Deseription Marks
B Tdeni: ot Correct identification of missing kevs, mcorrect FLI-.J.II{“'IthF‘S-., 03
duplicated atiributes, and invalid references,
. o ; Proper conversion into relational tables with suitable kevs, data
Schema Correction ; : 03
ST types. and junclion tables.
Constraint Correct  implementation  and  testing of Keys and  integrity
Implementation  and | constraints wsing valid and invalid records 4
Testing
lotal [0
Module-3: SQL Fundamentals, Data Manipulation and Report Generation
SOL Error Diagnosis and Query Reconstruction (10 Marks)
Criteria Description Marks
S0L Diagnostic | Accurate anahvsis of symax logical, constraint-related, and 03
Analvsis execution-sequence problems. o
Query Reconstruction Correct reconstruction of SO commands ac n:n.nim ¥ 1-u the given 0
: requirements.
Execution and Output | Successful execution, comparison of Hp-:::leﬂ and actual outputs, 03
Verilication and clear explanation of comections. '
Taonal I
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Criteria

Data-Ouality Analvsis

Itz Audin, '_I.'_]_'fmning amil .-tn'.l.l.:.rlirul Report Generation _1_l_i_i..7'i'|ﬂrksl

Description

= e

Marks

Correct wWlentification and classification of incomplete, duplicaie,
[T .md ||1|l t|1u-|1-.r~.tr:n1 r:uH'd.a

Dita Cleaming

Hcpun Generation and
Verlication

r1l||‘||'!|'|1rlr|ﬂll! corrcction or remaval of incomect reconds l.i'-.-ll!li.
suitable SO commands.,

Accurale gengration and venlication of filtered, sorted, ; aggn.gﬂlt
and grouped reports

03

3

Total

(L1

Module-4: Advanced SQL, Query Optimization and Database Normalization

| SOL Error Diagnosis and Query Reconstruction (10 Marks)

Criteria Description Marks |
Query and | Correct analysis of reporting requirements. table relationships, join
- - i ; 03
Relationship Analvsis | conditions, and query logic.
g o] Appropriale use of jomns, subgueries. nested querics, of 5l
Qusy Reeonsimuon operalions 1o generate accurale results, 1 m__
Optimization and | Improvement of query n.:.tdihrlm and efficiency with suecessiul 01
Output Verification verification of the generated outpat 2
[ - = = Toaal 10
Normalization and Database Redesign Challenge (10 Marks) ]
Criteria  Deseription | Marks|
Dependency and | Correct  identification  of kevs,  functional  dependencies, 01
Anomaly Analysis redundancy. and database anomalies,
Mormalization Process | Accurmite decomposition of the given structune up to 3NEF or BONF. 03
Schema Redesign and | Proper  definition of pnimary and foreign  keyvs with clear o4
Justification justification of the redesigned schema.
Total 10

Muodule-5: Database Transactions, Concurrency Control, Security and Recovery

Transaction Failure iagnosis and Hecovery Challenge (100 Marks)
Criteria Ilmnpllnn Marks
Transaction Flonw | Accurate analyvsis of dependent SOL. operations, failure painis, and 03
i Anahysis fransaction stales. e
Recovery  Commuand | Correct use of COMMIT. ROLLBACK, and SAVEPOINT 1o 04
Implementation o _|11a|nt:m1 datnhasc consiste M _
Concurrency anad .-‘I.pprnprlﬁu analyvsis 111'1.1lnl.|.|mnn pmh-h.lm Iw.F.II'Ig iso il ion, o1
ACTE Analysis and ACHD properties
Total ]
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Secarity, Procedure and Trigger J\HIIII‘E_HII;III‘I L Hrl_lll"lu-_ll_

Criteria

Cer A NALAMIAKD THIMLONMA BRI EEREPSC OO ]

Description

L)ser anl Fraw II:'E'J:
Management

Marks

Correct  idemtificaton  of  keys,  functional  dependencies.

redundancy. and database anomalies.

Procedure and Trigger
Reconstruction

LE]

Accurate comrection and implementation of stored procedures and
triggers according (o business miles.

Security and
Autasmalion

Venfication

Successful testing of valid and invalid operations 10 venily access
control and automated sctions.

03

Total

1
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