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Maharashtra State Board Of Technical Education, Mumbai

Learning and Assessment Scheme for Post S.S.C Diploma Courses

Programme Name

: Diploma In Computer Technology / Computer Engineering / Computer Science & Engineering / Computer Hardware & Maintenance

Programme Code :CM/CO/CW/HA With Effect From Academic Year :2023-24
Duration Of Programme : 6 Semester Duration : 16 WEEKS
Semester : Third NCrF Entry Level : 3.5 Scheme : K
Learning Scheme Assessment Scheme
Actual Based
Total IKS Contact Th Based on LL & TL a;elfon
ota eory e
Hrs./Week : :
Sr Course Title Abbrevation Course | Course Hrs for Se.lfLearl.nng Not}onal Credits Pape.r - Learning | Total
No Type Code S (Activity/ Assignment | Learning Hrs Duration Practical
em. . c Marks
/Micro Project) /Week (hrs.) FA- | SA-
CL|TL | LL Total | FA-PR | SA-PR SLA
TH | TH
Max | Max Max|Min Malein Malein Max | Min
(All Compulsory)
1 DATA STRUCTURE DSU DSC | 313301 - 3 1| 4 - 8 4 3 30 [ 70 |100| 40 | 50 | 20 | 25#( 10 - - 175
USING C
DATABASE
2 MANAGEMENT SYSTEM DMS DSC | 313302 - 3 1| 4 2 10 5 3 30 | 70 |100| 40 | 50 |20 |25#[ 10| 25 10 200
3 |DIGITAL TECHNIQUES DTE DSC | 313303 - 3 -] 2 1 6 3 3 30 | 70 |100| 40 | 25 [ 10 | 25#[ 10| 25 10 175
OBJECT ORIENTED
4 [PROGRAMMING USING (010) 4 SEC | 313304 - 3 (2] 4 1 10 5 3 30 | 70 |100| 40 | 50 |20 |25@| 10| 25 10 200
C++
5 |COMPUTER GRAPHICS CGR DSC | 313001 - 1 -] 2 1 4 2 - - - - - ]25)10] - | - 25 10 50
ESSENCE OF INDIAN
6 CONSTITUTION EIC VEC | 313002 - 1 - - 1 2 1 - - - E N N N R 50 20 50
Total 14| 4 | 16 6 20 120 | 280 | 400 200 100 150 850

Abbreviations : CL- Classroom Learning , TL- Tutorial Learning, LL-Laboratory Learning, FA - Formative Assessment,SA -Summative Assessment, IKS - Indian Knowledge System, SLA - Self Learning Assessment

Legends : @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online Examination
Note :

1
2
3
4.
5
6
7

Course Category : Discipline Specific Course Core (DSC) , Discipline Specific Elective (DSE) , Value Education Course (VEC) , Intern./Apprenti./Project./Community (INP) , AbilityEnhancement Course (AEC) , Skill

Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks

. 1 credit is equivalent to 30 Notional hrs.
. * Self learning hours shall not be reflected in the Time Table.
. * Self learning includes micro project / assignment / other activities.

Enhancement Course (SEC) , GenericElective (GE)

. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared as "Detained" in that semester.
. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared as fail and will have to repeat and resubmit SLA work.
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DATA STRUCTURE USING C Course Code : 313301

: Cloud Computing and Big Data/ Computer Technology/ Computer Engineering/
Computer Science & Engineering/

Computer Hardware & Maintenance/ Information Technology/ Computer Science &
Information Technology/ Computer Science/

Programme Code : BD/ CM/ CO/ CW/ HA/ IF/ IH/ SE

Programme Name/s

Semester : Third
Course Title : DATA STRUCTURE USING C
Course Code : 313301

I. RATIONALE

One of the most important courses in information and communication technology is data structures. Data
organization or structuring is essential for developing effective algorithms and programs. Students will get the
ability to develop logic to solve problem using principles of data structure with the aid of this course.

II. INDUSTRY/EMPLOYER EXPECTED OUTCOME
Implement algorithm using relevant Data Structures.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

e COl - Perform basic operations on Arrays.

e CO2 - Apply different Searching and Sorting methods.

¢ CO3 - Implement basic operations on Linked List.

e CO4 - Perform operations on Stack using Array and Linked List Implementations.
e COS - Perform operations on Queue using Array and Linked List Implementations.
e CO6 - Create and Traverse Tree to solve problems.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Learning Scheme Assessment Scheme
Actual
Contact R, L Based on
Course| Title |Abbr| COUTse Hrs./Week Credi Theory 5 SL
Code oy 4 Category/s SLH|NLH redits Pape:r Practical flola)
Duration FA-ISA Marks
CL|TL|LL TH | TH Total | FA-PR | SA-PR SLA
Max|Max|Max|Min|Max|MinMax(MinMax(Min
DATA
313301|STRUCTURE [DSU| DSC 3(1(4] - 8 4 3 30 [ 70 |100| 40 | 50 | 20 [25#| 10| - | - | 175
USING C
MSBTE Approval Dt. 02/07/2024 Semester - 3, K Scheme
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DATA STRUCTURE USING C

Course Code : 313301

Note

Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian

Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.

2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be
declared as "Detained" in that semester.

3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work.

4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks

5. 1 credit is equivalent to 30 Notional hrs.

6. * Self learning hours shall not be reflected in the Time Table.

7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

add or remove a specified item
from a Linear Linked List.

Linked List, Inserting a new node in a Linked List,
Deleting a node from a Linked List, Searching a key in
Linked List, Traversing a Singly Linked List.

3.5 Applications of Linked List.

Sr.No Theory Learning Outcomes | Learning content mapped with Theory Learning iuega%(:ifg
| (TLQO's)aligned to CO's. Outcomes (TLO's) and CO's. L
Pedagogies.
TLO 1.1 Classify the given Unit - I Introduction to Data Structures
type of Data Structures based | 1.1 Introduction: Concept and Need of Data Structure,
on their characteristics and Definition, Abstract Data Type Lecture Using
1 | space. 1.2 Types of Data Structures: (i) Linear Data Structures| Chalk-Board
TLO 1.2 Perform operations | (i1) Non-Linear Data Structures Presentations
on the given type of Data 1.3 Operations on Data Structures: (i) Traversing (ii)
Structure. Insertion (ii1) Deletion
TLO 2.1 Develop algorithm to U S.e ar.ching apd Sorting : . .
scAREINEC civenlicy R 2.1 Search_mg. Searchmg for. an item in a Qgta set using Lecture Using
. . the following methods: (i) Linear Search (ii) Binary Chalk-Board
different Searching )
2 Techniques. Search . . . . Demonst?atlon
TLO 2.2 Create aloorithm t 2.2 Sorting: Sorting of data set in an order using the Presentations
. gorithm to . . .. .
X( it using o oivenmighod: f'o.l.lowmg 'rnethods:.(l) Bubble Sort (ii) Selection Sort | Hands-on
(i11) Insertion Sort (iv) Quick Sort (v) Merge Sort
Unit - III Linked List
3.1 Difference between Static and Dynamic Memory
TLO 3.1 Differentiate between| Allocation.
Static and Dynamic Memory | 3.2 Introduction to Linked List, Terminologies: Node,
Allocation. Address, Pointer, Information field / Data field, Next | Lecture Using
TLO 3.2 Create a suitable pointer, Null Pointer, Empty List. Chalk-Board
3 | structure using a Linked List | 3.3 Type of Lists: Linear List, Circular List, Demonstration
to represent a Node. Representation of Doubly Linked List. Presentations
TLO 3.3 Create Algorithm to | 3.4 Operations on a Singly Linked List: Creating a Hands-on

MSBTE Approval Dt. 02/07/2024
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DATA STRUCTURE USING C Course Code : 313301
Sr.No Theory Learning Outcomes | Learning content mapped with Theory Learning ilzgagr(:ifd
) (TLO's)aligned to CO's. Outcomes (TLO's) and CO's. Pe dagogiegs

TLO 4.1 Represent Stack
using Array and Linked List.
TLO 4.2 Create Algorithm to
carry out the PUSH and POP
operations in a Stack.

Unit - IV Stack

4.1 Introduction to Stack: Definition, Stack as an ADT,
Operations on Stack-(Push, Pop), Stack Operation
Conditions — Stack Full / Stack Overflow, Stack Empty
/Stack Underflow.

Lecture Using
Chalk-Board

4 TLO 4.3 Use Stack to 4.2 Stack Implementat}on using Array and Demonstratlon
(o the o expiession representation using Linked List. Presentations
=y © EIVET EXPIession) 4 3 Applications of Stack: Reversing a List, Polish Hands-on
from Infix to Postfix. - . .
Notations, Conversion of Infix to Postfix Expression,
TLO 4.4 Evaluate Postfix p .
Expressi Evaluation of Postfix Expression.
- 4.4 Recursion: Definition and Applications.
TLO 5.1 Represent Queue Unit - V Queue
using Array and Linked List. | 5.1 Introduction to Queue: Queue as an ADT, Queue
TLO 5.2 Explain the representation in memory using Array and Lecture Using
characteristics of different representation using a Linked List. Chalk-Board
5 | types of Queue. 5.2 Types of Queues: Linear Queue, Circular Queue, | Demonstration
TLO 5.3 Create Algorithm to | Concept of Priority Queue, Double-Ended Queue. Presentations
carry out the INSERT and 5.3 Queue Operations: INSERT, DELETE, Queue Hands-on
DELETE Operations on a Operation Conditions: Queue Full, Queue Empty.
Queue. 5.4 Applications of Queue.
TLO TP g | - vi T
gy 6.1 Introduction to Trees Terminologies: Tree, Degree
TLO 6.2 Create a Binary
of a Node, Degree of a Tree, Level of a node, Leaf J
Search Tree based on the . Lecture Using
X Node, Depth / Height of a Tree, In-Degree and Out-
provided data. Chalk-Board
. Degree, Path, Ancestor and Descendant Nodes. .
6 | TLO 6.3 Create Algorithms to Demonstration
. 6.2 Tree Types and Traversal methods, Types of Trees: .
Traverse the Tree using the ) . Presentations
] General Tree, Binary Tree, Binary Search Tree (BST).
given method. . Hands-on
. Binary Tree Traversal: In-Order Traversal, Preorder
TLO 6.4 Create an Expression
Traversal, Post-Order Traversal.
Tree. 6.3 Expression Tree, Hea
TLO 6.5 Create Heap. ’ P ’ p
VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.
Practical / Tl{tOl’lal/ Sr (Laboratory Experiment / Practical Titles / Tutorial Number | Relevant
Laboratory Learning Outcome "
No Titles of hrs. COs
(LLO)
LLO 1.1 Implement Array 1 * Write a ‘C’ program to perform following 4 Co1
Operations. Operations on Array: Create, Insert, Delete, Display.
LLO 2.1 Tmplegfint Lingh ertq a ‘C’ Program to Search‘a part}cular data from
2 | the given Array of numbers using: Linear Search 2 CO2
Search Method on Numbers.
Method.
B 5
L0 41 et LA Write a C Program to S;arch a partlgular data
. 3 | from the given Array of Strings using Linear Search 2 CO2
Search Method on Strings.
Method.
- o -
LI 1 indleeniad Write a C program to Search a pgr‘ucu@ar data
4 | from the given Array of numbers using Binary 2 CO2
Search Method on Numbers.
Search Method.

MSBTE Approval Dt. 02/07/2024
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DATA STRUCTURE USING C Course Code : 313301
Prgucal’ Tu.torlal / Sr ([Laboratory Experiment / Practical Titles / Tutorial Number | Relevant
Laboratory Learning Outcome c
No Titles of hrs. COs
(LLO)
1.0 s cniBinary ertt? a ‘C’ Program to Search a pgrtlcular data from
. 5 | the given Array of Strings using Binary Search 2 CO2
Search Method on Strings.
Method.
LLO 6.1 Apply Bubble Sort 6 * Write a ‘C’ Program to Sort an Array of numbers ) CcO2
method for Sorting Numbers. using Bubble Sort Method.
LLO 7.1 Apply Bubble Sort 7 Write a ‘C’” Program to Sort an Array of Strings ) CcO2
method for Sorting Strings. using Bubble Sort Method.
LLO 8.1 Apply Selection Sort 3 * Write a ‘C’ Program to Sort an Array of numbers ) Cco2
for Sorting Numbers. using Selection Sort Method.
LLO 9.1 Apply Selection Sort 9 Write a ‘C’ Program to Sort an Array of Strings ) CcO2
for Sorting Strings. using Selection Sort Method.
LLO 10.1 Apply Insertion Sort 10 * Write a ‘C’ Program to Sort an Array of numbers ) CO2
for Sorting Numbers. using Insertion Sort Method.
LLO 11.1 Apply Insertion Sort 1 Write a ‘C’ Program to Sort an Array of Strings ) CcO2
for Sorting Strings. using Insertion Sort Method.
. . * Write a 'C' Program to Implement Singly Linked
L.LO 12511 Gzt ot "L 12 | List with Operations: (i) Insert at beginning, (ii) 2 Cco3
List. .oy
Search, (iii) Display
LLO 13.1 Perform given * Write a C Program to Implement Singly Linked
Operations on Singly Linked 13 | List with Operations: (i) Insert at end, (ii) Insert 2 CO3
List. After, (iii) Delete (iv) Display
LLO 14.1 Create Polynomials 14 Write a C Program to Create Two Polynomials using ) O3
using Linked List. a Linked List.
L) 551 Perform i Addltlon * Write a 'C' Program to add Two Polynomials using
of Two Polynomials using a 15 ! . 2 COo3
. . a Linked List.
Linked List.
LLO 16.1 Perform Operations 16 * Write a 'C' Program to perform PUSH and POP ) CO4
on the Stack using the Array. Operations on Stack using an Array.
LILO gl Perfqrm Opgratlons * Write a 'C' Program to perform PUSH and POP
on the Stack using a Linked 17 : . ! i 2 CO4
List. Operations on a Stack using a Linked List.
LLO J¢.1 Apgliy W * Write a 'C' program to perform multiplication of
procedure to multiply two 18 . : 2 CO4
two numbers using recursion.
numbers.
LLO 19.1 Apply recursive Write a 'C' program to print given string in reverse
) 19 . . 2 Cco4
procedure to reverse the string. using recursion.
L§-0 208 App.I y recutsive - Write a 'C' program to create a Singly Linked List CO3
procedure to display linked list | 20 . ) . 4
. and traverse in reverse order using recursion. Cco4
in reverse.
. * Write a 'C' Program to perform INSERT and
LLO.ZI Ui Qperatlons 21 | DELETE Operations on Linear Queue using an 2 CO5
on Linear Queue using Array. A
LLO 22.1 Perform Operations * Write a 'C' Program to perform INSERT and
on Linear Queue using Linked |22 | DELETE operations on Linear Queue using a 2 COs
List. Linked List.
MSBTE Approval Dt. 02/07/2024 Semester - 3, K Scheme
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DATA STRUCTURE USING C Course Code : 313301
§ actical/ Tu.torlal / Sr (Laboratory Experiment / Practical Titles / Tutorial Number | Relevant
Laboratory Learning Outcome .
No Titles of hrs. COs
(LLO)
% g [Tall
LLO 23.1 Perform Operations Write a'C Program to pgrform INSERT find
. . 23 | DELETE operations on Circular Queue using an 2 COS5
on Circular Queue using Array. Array
LLO 24.1 Perform Operations Write a 'C' Program to perform INSERT and
on Circular Queue using a 24 | DELETE operations on Circular Queue using a 2 CO5
Linked List. Linked List.
LLO 25.1 Implement Priority 25 Write a 'C' Program to Create a Priority Queue using 4 CO5
Queue using Linked List. a Linked List.
LLO 26.1 Implement Binary * Write a 'C' Program to Implement BST (Binary
Search Tree and perform In- 26 . 2 CO6
Search Tree) and Traverse in In-Order.
Order Traversal.
LLO 27.1 Implement Tree Write a 'C' Program to Traverse BST in Preorder,
: 27 2 CO6
Traversal Operations. and Post-Order.

Note : Out of above suggestive LLOs -

e "*' Marked Practicals (LLOs) Are mandatory.
e Minimum 80% of above list of lab experiment are to be performed.
¢ Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING) : NOT APPLICABLE

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number

1 Computer System with all necessary Peripherals and Internet Connectivity.
‘C’ Compiler / GCC Compiler/ Online ‘C* Compiler

All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No|Unit Unit Title Aligned COs|Learning HoursR-Level/U-Level A-Level{Total Marks

1 I | Introduction to Data Structures COl1 2 2 2 0 4
2 | II | Searching and Sorting CO2 8 2 2 8 12
3 | III | Linked List CO3 12 2 4 10 16
4 | IV | Stack CO4 8 2 4 6 12
5 | V | Queue CO5 6 2 2 6 10
6 | VI | Tree CO6 9 2 4 10 16

Grand Total 45 12 18 40 70

X. ASSESSMENT METHODOLOGIES/TOOLS
Formative assessment (Assessment for Learning)

e Continuous Assessment based on Process and Product related Performance Indicators. Each practical will be
assessed considering 60% weightage to Process and 40% weightage to Product

MSBTE Approval Dt. 02/07/2024 Semester - 3, K Scheme
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DATA STRUCTURE USING C

Course Code : 313301

Summative Assessment (Assessment of Learning)

¢ End semester Examination, Lab performance, Viva-Voce

XI. SUGGESTED COS - POS MATRIX FORM

Programme
Programme Qutcomes (POs) Olsl?ce(f:fecs*
(PSOs)
Course PO-5
Out ) . . .
(COs) Oand | o2 | PO ROV e -l
. gl Design/ : . A PO-6 Project| Life [PSO-PSO-PSO-
Discipline |Problem Engineering| Society,
. . [Development . .. |Management| Long 1 2 3
Specific |[Analysis ; Tools  |Sustainability 3
of Solutions Learning
Knowledge and
Environment
COl1 2 - - 1 - 1
CO2 2 2 2 1 - 1
CO3 2 2 2 1 1 1
CO4 2 2 2 1 1 1
CO5 2 2 2 1 1 1
CO6 2 2 2 1 1 1
Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title

Publisher with ISBN Number

Data Structures with ‘C’ (SIE)

S R ki (Schaum’s Outline Series)

McGraw Hill Education, New Delhi ISBN:
978-0070701984

2 | Balgurusamy, E. | Data Structures using ‘C’

McGraw Hill Education, New Delhi 2013,
ISBN: 978-1259029547

3 | ISRD Group Data Structures using ‘C’

McGraw Hill Education, New Delhi 2013,
ISBN: 978-12590006401

Yashwant _ ' ‘
4 Kanetkar Understanding Pointers in C

BPB ISBN 8170298911

XIII. LEARNING WEBSITES & PORTALS
Sr.No Link / Portal Description
1 https://www.javatpoint.com/data-structure-introduction For All Content
) lsl/ttps://www.geeksforgeeks.org/mtroductlon-to-data-structure For All Content
3 https://studytonight.com/data-structures/ For All Content
4 https://www.tutorialspoint.com/data_structures_algorithms/ For All Content
5 https://www.w3schools.in/data-structures/ For All Content
6 https://Www.mygreatlearmng.com/blog/data-structure-tutorlal For All Content
-for-beginners/
7 https://byjus.com/gate/introduction-to-data-structure-notes/ For All Content

MSBTE Approval Dt. 02/07/2024

Semester - 3, K Scheme
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DATA STRUCTURE USING C Course Code : 313301
Sr.No | Link / Portal | Description
Note :

o Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students

MSBTE Approval Dt. 02/07/2024 Semester - 3, K Scheme
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DATABASE MANAGEMENT SYSTEM Course Code : 313302

: Artificial Intelligence/ Artificial Intelligence and Machine Learning/ Cloud Computing
and Big Data/ Computer Technology/

Computer Engineering/ Computer Science & Engineering/ Data Sciences/ Computer
Hardware & Maintenance/

Information Technology/ Computer Science & Information Technology/ Computer
Science/ Electronics & Computer Engg./

Programme Code : AI/ AN/ BD/ CM/ CO/ CW/ DS/ HA/1F/ IH/ SE/ TE

Programme Name/s

Semester : Third
Course Title : DATABASE MANAGEMENT SYSTEM
Course Code : 313302

I. RATIONALE

This course focuses on fundamentals of relational database management system and enables students to design and
manage database for various software applications. It also provides students with theoretical knowledge and
practical skills in the use of databases and database management systems in Information Technology applications.

II. INDUSTRY/EMPLOYER EXPECTED OUTCOME
To design database and use any RDBMS package as a backend for developing database applications.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

COl - Explain concept of database management system.
CO2 - Design the database for given problem.

CO3 - Manage database using SQL.

CO4 - Implement PL/SQL codes for given application.
COS - Apply security and backup methods on database.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Learning Scheme Assessment Scheme
Actual
Contact Theory Based;]ri LL& Based on
Course . Course |Hrs./Week . SL
Code Course Title |(Abbr Category/s SLHINLH Credits Pape.r Practical Total
Duration FA-TSA Marks
CL|TL|LL TH | TH Total | FA-PR | SA-PR | SLA
Max({Max|Max|(Min[Max|Min/Max(MinMax(Min
DATABASE
313302[MANAGEMENT|DMS| DSC 311(4] 2|10 5 3 30 | 70 [100| 40 | 50 [ 20 |25#| 10 | 25 | 10 | 200
SYSTEM
MSBTE Approval Dt. 02/07/2024 Semester - 3, K Scheme
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DATABASE MANAGEMENT SYSTEM

Course Code : 313302

Note

Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian

Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.

2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be
declared as "Detained" in that semester.

3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work.

4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks

5. 1 credit is equivalent to 30 Notional hrs.

6. * Self learning hours shall not be reflected in the Time Table.

7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

diagrams for given
problem.

TLO 2.4 Explain different
normalization forms.

Integrity Constraints

2.4 Entity Relationship Model : - Strong Entity set, Weak
Entity set, Types of Attributes, Symbols for ER diagram,
ER Diagrams

2.5 Normalization:- Functional dependencies, Normal
forms: 1NF, 2NF, 3NF

Sr.NolOu tcTollllf:srfTIIfgl":)l;%gne d Learning content mapped'with The01"y Learning SLuegagl":Sit:g
Outcomes (TLO's) and CO's. A
to CO's. Pedagogies.
Unit - I Introduction To Database System
TLO 1. WBxplain given 1.1 Database concepts:TData, Database, Database o
database concept. management system, Fllf; system Vs DBMS, Applications .
TLO 1.2 Exp Big Overall of DBMS, Data Abstraction, Data Independence, Database | Presentations,
1 structure of DBMS Schema, ‘The Codd’s rulgs, Overall strqcture of DBMS Hands-on,
TLO 1.3 Describe 1.2 Architecture:- Two tier and Three tier architecture of Chalk-Board.
architecture of database. gatabdsc . . . .
1.3 Data Models:- Hierarchical, Networking, Relational
Data Models.
Unit - IT Relational Data Model
TIL.02.1 Explainrelational 2.1 Relational S.tructure.:- Tables (Rplations), Rows
structure of database. (Tuples), Domains, AttrlbutesZ Entities .
TLO 2.2 State typgadf 2.2 Keys :- Super Keys, Candidate Key, Primary Key,
keys with example. QTS c- - . . . Presentations,
2 | TLO 2.3 Draw ER 2.3 Data Constraints :- Domain Constraints ,Referential TR -

Chalk-Board.

MSBTE Approval Dt. 02/07/2024
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DATABASE MANAGEMENT SYSTEM

Course Code : 313302

Sr.No|Ou tczllf:sr{TIfSl":)l;iggne d Learning content mapped with Theory Learning SLuega%":nsitlfg
, Outcomes (TLO's) and CO's. ]
to CO's. Pedagogies.
Unit - III Interactive SQL and Performance Tuning
TLO 3.1 Write SQL 3.1 SQL: -Data-types, Data Definition Language (DDL),
queries using DDL, DML, | Data Manipulation language (DML), Data Control
DCL and TCL. Language (DCL), Transaction Control Language (TCL).
TLO 3.2 Write SQL 3.2 Clauses & Join:- Different types of clauses - Where,
queries to join relations. Group by ,Order by, Having. Joins: Types of Joins, Nested
TLO 3.3 Write SQL queries. Presentations,
3 | queries for ordering and 3.3 Operators:- Relational, Arithmetic, Logical, Set Hands-on,
grouping data. operators. Chalk-Board.
TLO 3.4 Use various class | 3.4 Functions:- Numeric , Date and time, String functions,
of operators in SQL. . Aggregate Functions.
TLO 3.5 Create schema 3.5 Views, Sequences, Indexes: -Views : Concept ,Create
objects for performance ,Update, Drop Views. Sequences :- Concept ,Create, Alter
tunning. Drop, Use of Sequence in table, Index: Concept ,Types of
Index , Create ,Drop Indexes
Unit - IV PL/SQL Programming
4.1 Introduction of PL/SQL: -Advantages of PL/SQL,The
PL/SQL Block Structure, PL/SQL Data Types, Variable ,
TLO 4.1 Use control Constant
Structures in PL-SQL. 4.2 Control Structure:- Conditional Control, Iterative
TLO 4.2 Handle different | Control, Sequential Control.
types of exceptions. 4.3 Exception handling: -Predefined Exception, User
TLO 4.3 Explain various | defined Exception. Presentations,
4 | types of cursors. 4.4 Cursors:- Implicit and Explicit Cursors, Declaring, Hands-on,
TLO 4.4 Create Procedure,| opening and closing cursor, fetching a record from cursor | Chalk-Board.
Function on given ,cursor for loops, parameterized cursors
problem. 4.5 Procedures:- Advantages, Create, Execute and Delete a
TLO 4.5 Explain types of | Stored Procedure
triggers with examples 4.6 Functions:- Advantages, Create, Execute and Delete a
Function
4.7 Database Triggers :- Use of Database Triggers, Types of
Triggers, Create Trigger, Delete Trigger
Unit - V Database Administration
5.1 Introduction to database administration:- Types of
TLO 5.1 Implement SQL 3;122)%6 users, Create and delete users, Assign privileges to
T i Qatabase 5.2 Transaction: Concept, Properties & States of
admlmstratlon._ Transaction .
[ o 5.'2 Expin congegy 5.3 Database Backup: Types of Failures, Causes of Failure, Presopiape
5 | of various types database D . . .~ | Hands-on,
atabase backup introduction, types of database backups:
backup processes. Physical & Logical Chalk-Board.
TLO 5.3 Describe various ysica osica
5.4 Data Recovery — Recovery concepts , recovery
terms related to advanced .
ANEb R concells. techmqueg- roll forward ,Rollback
5.5 Overview of Advanced database concepts:- Data
Warehouse ,Data lakes , Data mining, Big data ,Mongo DB
, DynamoDB,

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.
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Practical / Tutorial / Laboratory Sr (Laboratory Experiment / Practical Titles /| Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
LLO 1.1 Install database software 1 | * Install the provided database software 2 COl1
*Note :- Ensure to Carry out following
activities before creating database:
- Draw ER diagram for given problem
- Normalize the relation up to 3NF
L.L 2! C.rea‘ge IDEEIoF R SIS 65 2 | 1) Create Database for given application 4 COl1
given application
2) Create tables for the given application
3)Assign Primary key for created table
4) Modify the table as per the application
needs
* Write queries using DDL Statements for
following operations —
LLO 3.1 Execute DDL Commands to 1 )Create, alter, truncate, drop ,rename
. 3 2 COo3
manage database using SQL table
2) Apply Key Constraints for suitable
relation.
* Write queries using DML Statements for
following operations —
LLO. 44 Egetute [.)ML Comumands to 4 1) Select, Insert, delete, update, table 2 CO3
manipulate data using SQL
2) Apply Key Constraints for suitable
relation.
LLO 5.1 Execute DCL Commands to 5 * Write queries using DCL Statements for ) O3
control the access to data using SQL . following operations — 1)Grant, Revoke
* Write queries using TCL Statements for
LLO 6.1 Execute TCL Commands to 6 following operations — ) CO3
control transactions on data using SQL .
1) Commit, Rollback, Savepoint
LLO 7.1 Implement Queries using Write Queries using built-in Arithmetic
. . 7 2 Co3
Arithmetic operators operators.
LLO 8.1 Implement Logical operators to 3 Apply built-in Logical operators on given ) CO3
apply various conditions in query. data
LLO 9.1 Implement Relational operators 9 Apply built-in relational operators on given ’ O3
to apply various conditions in query. data
LLO 10.1 Write Queries to implement 10 * Use following Set operators to ) CO3
SET operations using SQL . perform different operations.
LLO 11.1 Execute queries using String Write SQL Queries using built-in String
. 11 . 2 CO3
functions functions
LLO 12.1 Execute queries using 12 Write SQL Queries using built-in ’ O3
Arithmetic functions Arithmetic functions
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Course Code : 313302

Practical / Tutorial / Laboratory Sr (Laboratory Experiment / Practical Titles /| Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
LLO 13.1 Implement queries using Date Write Queries using built-in Date and Time
. . 13 . 4 COo3
and Time functions functions
LLO 14.1 Implement queries using Write Queries using SQL built-in Aggregate
; 14 . 2 CcOo3
Aggregate functions functions
. . * Implement Queries Using different
LLO 15.1 ‘Execute Queries for ordering 15 | Where, Having; Group by, 2™&igder by ’ CO3
and grouping data.
clauses .
LLO 16.1 Execute the queries based on * Implement SQL queries for Inner and
- 16 . 2 Co3
Inner & outer join Outer Join
LLO 17.1 Create and manage Views for 17 * Create and Execute Views 4 O3
faster access on relations. ,Seqeuence and Index in SQL.
* Write a PL/SQL program using
LIfO 188 Irpplement Al piean 18 | Conditional Statements- if, if then else 2 CO4
using Conditional Statements o .
,nested if, if elseif else
LLO 19.1 Implement PL/SQL program 19 * Write a PL/SQL program using Iterative ) CO4
using Iterative Statements Statements- loop,for, do-while, while
LLO 20.1 Implement PL/SQL program Write a PL/SQL program using Sequential
. y 20 ; ; 2 CO4
using Sequential Control Control-switch, continue,goto
LLO 21.1 Create implicit & explicit * Write a PL/SQL code to implement
21 . .. o 2 CO4
cursors implicit & explicit cursors
LLO 22.1 Implement PL/SQL program * Write a PL/SQL program based on
based on Exception Handling (Pre- 22 | Exception Handling (Pre-defined 2 CO4
defined exceptions) exceptions)
LLO 23.1 Implement PL/SQL program * Write a PL/SQL program based on
based on Exception Handling (user 23 | Exception Handling (user defined 2 CO4
defined exceptions) exceptions)
LLO 24.1 Create Procedures and stored * Write a PL/SQL code to create Procedures
) 24 2 CO4
procedures for modularity. and stored procedures
LLO 25.1 Credig function for give 25 | * Write a PL/SQL code to create functions. 2 CO4
database
LLO 26.1 Implement triggers for given * Write a PL/SQL code to create triggers
26 . 2 CO4
database. for given database.
Execute DCL commands using SQL
LLO 27.1 Implement SQL queries for 27 1) Create Users 5 CO5
database administration. 2) Grant Privileges to users
3)Revoke Privileges to users
Note : Out of above suggestive LLOs -
e "*' Marked Practicals (LLOs) Are mandatory.
e Minimum 80% of above list of lab experiment are to be performed.
¢ Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Self Learning

¢ Implement PL/SQL code for relevant topics suggested by the teacher.
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DATABASE MANAGEMENT SYSTEM Course Code : 313302
e Complete any one course related to Database Management System on Infosys Springboard platform.

Assignment
* Solve an assignment on any relevant topic given by the teacher.
Micro project

e Develop a database for restaurant management system. The restaurant maintain catalogue for the list of food items
and generate bill for the ordered food.

» Prepare Invoice management system for electricity bill generation. Accept meter reading as inputs and generate
respective bill amount for the same.

e Design a database for registration and admission of patient for Hospital management system, draw ER diagram
and normalize the database up to 3NF.

* Any topic suggested by teacher.

Note :

* Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
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