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1 Design a banking database system. 82
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CERTIFICATE

This is to certify that this manual is a Bonafide record of practical work carried out in the

Database Management Systems Laboratory for the B. Tech Computer Science Engineering

(AI&ML) 111 Semester Programme during the academic year 2026-2027.

This manual has been prepared by Ms.SK. RAHEEMA (Assistant Professor), Department of

Computer Science Engineering (Al&ML), with my own efforts and to the best of our knowledge.

Signature of Lab Faculty Signature of HOD
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (Al&ML)

PREFACE

This Lab Manual entitled “DATABASE MANAGEMENT SYSTEMS Lab” is intended for the use
of Il B. Tech I Semester Computer Science and Engineering (AIML) students of Marri Laxman
Reddy Institute of Technology and Management, Dundigal, Hyderabad. The main objective of the
DBMS Lab is to provide hands-on experience in designing and managing databases using structured
techniques. Students learn to develop database systems through E-R modeling, relational schema
design, and normalization to ensure data integrity and efficiency. The lab enhances practical skills in
SQL by practicing DDL and DML commands, complex queries, subqueries, joins, and aggregate
functions. It also introduces advanced concepts such as views, triggers, stored procedures, and cursors
for effective database automation and control. Overall, the lab prepares students to handle real-world
data management problems and builds a strong foundation for database development and applications

in industry.

By,

Ms. SK. Raheema
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GENERAL INSTRUCTIONS

1. Students are instructed to come to Database Management Systems laboratory on
time. Late comers are not entertained in the lab.

2. Students should be punctual to the lab. If not, the conducted experiments will not be repeated.

3. Students are expected to come prepared at home with the experiments which are going to be
performed.

4. Students are instructed to display their identity cards before entering into the lab.

5. Students are instructed not to bring mobile phones to the lab.

6. Any damage/loss of system parts like keyboard, mouse during the lab session, it is
student’s responsibility and penalty or fine will be collected from the student.

7. Students should update the records and lab observation books session wise. Before leaving the
lab the student should get his/her lab observation book signed by the faculty.

8. Students should submit the lab records by the next lab to the concerned faculty members in
the staff room for their correction and return.

9. Students should not move around the lab during the lab session.
10. If any emergency arises, the student should take the permission from faculty member
concerned in written format.

11. The faculty members may suspend any student from the lab session on disciplinary grounds.

12. Never copy the output from other students. Write down your own outputs.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (AI&ML)

SAFETY MEASURES

To ensure the safe and efficient use of the Computer Science and Engineering (AI&ML)
laboratory, all students must strictly adhere to the following safety guidelines:

1. General Conduct

« Maintain silence and discipline during lab sessions.

« Do not bring food, drinks, or chewing gum into the lab.

o Use lab resources responsibly and follow all instructions provided by the instructor or lab
assistant.

2. Electrical Safety

« Do not touch electrical switches, sockets, or plugs with wet hands.

« Avoid overloading power sockets with unauthorized devices.

o Immediately report any loose connections, sparks, or unusual noises from equipment.

3. Computer and Equipment Handling

« Handle all computer systems, keyboards, mice, and peripherals with care.

« Do not attempt to open or tamper with any hardware components.

« Use only the assigned computer system; do not switch systems without permission.

4. Software and Data Safety

o Use only authorized software installed by the lab administrator.

« Do not attempt to install, uninstall, or modify any software without approval.

« Save your work frequently and ensure backups of important files.
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. Cybersecurity and Network Usage

Keep your login credentials confidential.

Do not attempt to access restricted websites or servers.

Avoid activities such as hacking, gaming, or the use of pirated content.

()]

. Emergency Preparedness

Be familiar with the location of emergency exits, fire extinguishers, and first aid Kits.

In the event of a fire, electrical hazard, or any emergency, remain calm and
inform the lab instructor immediately.
Follow the evacuation procedure as instructed.

7. Post-Lab Procedures

Log out of your session and shut down the system properly after use.

Leave your workstation clean and organized.

Return any borrowed materials or equipment to their proper place.
8. Hygiene and Cleanliness

Wash or sanitize your hands before and after using shared devices.

Do not write or place unnecessary items on the workstation.

Report any spills or cleanliness issues to the lab staff.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (Al&ML)

VISION & MISSION OF THE INSTITUTE

Vision of the Institute:

To be a globally recognized institution that fosters innovation, excellence, and leadership in education,
research, and technology development, empowering students to create sustainable solutions for the

advancement of society.
Mission of the Institute:

e To foster a transformative learning environment that empowers students to excel in engineering,
innovation, and leadership.

e To produce skilled, ethical, and socially responsible engineers who contribute to sustainable
technological advancements and address global challenges.

e To shape future leaders through cutting-edge research, industry collaboration, and

community engagement.

VISION & MISSION OF THE DEPARTMENT

Vision of the Department:

To nurture globally competent professionals in Artificial Intelligence and Machine Learning through
excellence in education, research, and innovation, committed to developing sustainable and impactful

solutions for the betterment of society.
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Mission of the Department:

e To provide a transformative learning environment that equips students with in-depth knowledge and
practical skills in Artificial Intelligence and Machine Learning, fostering innovation, leadership,
and lifelong learning.

e To advance Al and ML through cutting-edge research, strong industry collaboration, and
community engagement, preparing students to address real-world challenges on a global scale.

e To produce competent and ethical Al professionals who contribute to technological progress while
addressing societal and environmental challenges with sustainable solutions.

e To foster a research-driven culture by partnering with industry and academia, encouraging

entrepreneurship, and engaging in community-centered technology development.
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Program Educational Objectives (PEOs)

PEO 1 Professional Competence

Graduates will possess strong theoretical and practical knowledge in Artificial
Intelligence and Machine Learning, enabling them to solve complex real-world
problems, pursue higher education, or excel in professional careers

PEO 2 Innovation and Research Orientation:

Graduates will engage in innovative practices, cutting-edge research, and contribute to the
advancement of Al and ML technologies through collaboration with industry and
academia.

PEO 3 Ethical and Social Responsibility:

Graduates will demonstrate ethical behavior, social responsibility, and environmental
awareness in their professional conduct, contributing to sustainable development and
societal well-being.

PEO 4 Leadership and Lifelong Learning:

Graduates will exhibit leadership qualities, effective communication, and teamwork
skills, and will continuously upgrade their knowledge to adapt to evolving technological
landscapes.

PEO 5 Entrepreneurial and Community Engagement:

Graduates will leverage entrepreneurial skills and a sense of civic responsibility to create
Al-driven solutions that benefit local and global communities.

Course Outcomes:

e Understand conceptual database design using E-R modeling and relational database structure
principles.

e Apply relational model concepts, normalization techniques, and dependency rules for efficient
schema design.

e Execute database definition and manipulation commands for schema creation, data insertion,
modification, and retrieval.

e Develop complex SQL queries using joins, subqueries, set operations, aggregate functions, views,
and constraints.

e Implement database programming constructs including triggers, procedures, and cursors for
automated data processing.
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PROGRAM OUTCOMES & PROGRAM SPECIFIC OUTCOMES:

PO 1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and engg. specialization to the solution of complex engineering problems.

PO 2: Problem analysis: Identify, formulate, research literature, and analyze engineering problems to
arrive at substantiated conclusions using first principles of mathematics, natural, and engineering
sciences.

PO 3: Design/development of solutions: Design solutions for complex engineering problems and
design system components, processes to meet the specifications with consideration for the public
health and safety, and the cultural, societal, and environmental considerations.

PO 4: Conduct investigations of complex problems: Use research-based knowledge including design
of experiments, analysis and interpretation of data, and synthesis of the information to provide
valid conclusions.

PO 5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

PO 6: The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to
the professional engineering practice.

PO 7: Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

PO 8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

PO 9: Individual and team work: Function effectively as an individual, and as a member or leader in
teams, and in multidisciplinary settings.

PO 10: Communication: Communicate effectively with the engineering community and with society
at large. Be able to comprehend and write effective reports documentation. Make effective
presentations, and give and receive clear instructions.
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PO 11: Project management and finance: Demonstrate knowledge and understanding of engineering
and management principles and apply these to one’s own work, as a member and leader in a
team. Manage projects in multidisciplinary environments.
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PO 12: Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcomes
PSO 1: Able to identify, analyze and solve the problems related to Artificial Intelligence and Machine
Learning by applying the fundamental knowledge of Computer Science and Engineering.

PSO 2: Build innovative tools and techniques to develop project models in the areas related to Deep
Learning, Machine learning, Artificial Intelligence.

PSO 3: Make use of the Artificial Intelligence and Machine Learning knowledge to assess societal,
environmental, health, safety issues, Sustainable development goals with professional ethics and can
also pursue higher studies, involve in research activities, be employable or entrepreneur.
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25X0580: DATA BASE MANAGEMENT SYSTEMS LAB

B.Tech. Il Year | Sem.
LTPC

0021

Course Objectives:

e Introduce ER data model, database design and normalization
e Learn SQL basics for data definition and data manipulation
Course Outcomes: After Completion of the Course, Students Should be able to:

e Understand conceptual database design using E-R modeling and relational database structure
principles.

e Apply relational model concepts, normalization techniques, and dependency rules for efficient
schema design.

e Execute database definition and manipulation commands for schema creation, data insertion,
modification, and retrieval.

e Develop complex SQL queries using joins, subqueries, set operations, aggregate functions, views,
and constraints.

e Implement database programming constructs including triggers, procedures, and cursors for
automated data processing.

List of Experiments:

1. Concept design with E-R Model
2. Relational Model

3. Normalization

4. Practicing DDL commands

5. Practicing DML commands

6. A) Querying (using ANY, ALL, UNION, INTERSECT, JOIN, Constraints etc.) B) Nested, Correlated
subqueries

7. Queries using Aggregate functions, GROUP BY, HAVING and Creation and dropping of Views.
8. Triggers (Creation of insert trigger, delete trigger, update trigger)
9. Procedures

10. Usage of Cursors
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TEXT BOOKS:

1. Database Management Systems, Raghurama Krishnan, Johannes Gehrke, Tata Mc Graw
Hill,3rd Edition

2. Database System Concepts, Silberschatz, Korth, McGraw Hill, V edition.
REFERENCES BOOKS:

1. Database Systems design, Implementation, and Management, Peter Rob & Carlos Coronel
7th Edition.

2. Fundamentals of Database Systems, Elmasri Navrate, Pearson Education

3. Introduction to Database Systems, C.J. Date, Pearson Education

4. Oracle for Professionals, The X Team, S. Shah and V. Shah, SPD.

5. Database Systems Using Oracle: A Simplified guide to SQL and PL/SQL, Shah, PHI.

6. Fundamentals of Database Management Systems, M. L. Gillenson, Wiley Student Edition.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (Al&ML)

DATABASE MANAGEMENT SYSTEMS LAB

Virtual lab details

Name of the Virtual Lab: DATABASE MANAGEMENT SYSTEMS LAB

Virtual Lab Host Institute: Pune Institute of Computer Technology

URL/Link to Lab: https://dmsl-virtual-lab.vercel.app/

Academic Year: 2026-2027.

Semester: 111 SEM

List of Experiments Available in Virtual Lab
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DATABASE MANAGEMENT SYSTEMS LAB

LAB PLANNER

S.No | Experiment CO | Virtual Lab | Date planned Date conducted
Availability
1 Concept Design using E-R CO1
Model
2 Relational Model CO1
3 Normalization CO2
4 Practicing DDL commands CO3 YES
5 Practicing DML commands CO3 YES
6 LAB INTERNAL-1
7 A) Querying (using ANY, CO4

ALL, UNION, INTERSECT,
JOIN, Constraints etc.) B)
Nested, Correlated subqueries

8 Queries using Aggregate CO4
functions, GROUP BY,
HAVING and Creation and
dropping of Views.

9 Triggers (Creation of insert CO5 YES
trigger, delete trigger, update
trigger)
10 Procedures CO5 YES
11 Usage of Cursors CO5 YES

12 LAB INTERNAL-2
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DATABASE MANAGEMENT SYSTEMS LAB
LAB PLANNER
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RUBRICS USED TO ASSESS LEARNINGS IN LABORATORIES

1. RUBRICS FOR DAY TO DAY EVALUATION

Parameter | Max Level-1 Level-2 Level-3 Level-4 Level-5
Marks (Very (Poor) (Average) (Good) | (Excellent)
Poor)

Observation | 05 No Incomplete | Basic values Mostly Fully

Book observations | or incorrect | with some correct correct,
or irrelevant | data. (2) errors. (3) with good | clear, and
data. (0-1) format. well-

4) formatted.
(5)

Record 05 Not Submitted | Submitted Submitted | Fully

Writing submitted. but mostly | with some with complete,
(0-1) incomplete. | missing/wrong | minor correct

(2) parts. (3) issues. (4) | algorithm
&
flowchart.
(5)

Result 05 No result or | Result Acceptable Near- Accurate
major partially result with correct result. (5)
errors. (0-1) | obtained. limited error. | result and

(2) (3) reasonable

error. (4)

Viva-Voce |05 Did not Answered | Answered Answered | Answered
answer any | very few some most all
questions. questions. | questions with | questions | questions
(¢D) (2) help. (3) correctly. | accurately.

(4) ()

20
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DATABASE MANAGEMENT SYSTEMS LAB

2. RUBRICS FOR INTERNAL EVALUATION

Criterion Max | Level-1 Level-2 Level-3 Level-4 Level-5
Mark | (Very Poor) | (Poor) (Average) | (Good) (Excellent)
S
Design/Tool/Appar | 2 Incorrect Tool/desi | Satisfacto | Correct Smart
atus Selection Mark | tool/design | gn ry selection selection
S and no selection | selection | and proper | with
reasoning. attempted | with analysis accurate,
(0) with partial with few relevant
unclear justificati | errors. analysis.
logic. on. (1.5) (2)
(0.5) (1)
Execution 4 Did not Attempte | Partial Mostly Fully correct
(Code/Debug/Run) | Mark | attempt or d but execution | correct and
/Analysis/Method | s completely | unable to | with some | execution independentl
Used failed to proceed logic/synt | with y executed
execute. or with axerrors. | minimal program.
(0) major (2) help. 4)
errors. (3)
(1)
Results& 2 Incomplete | Basic Complete | Well- Well-
Documentation Mark | or poorly structure | but structured | organized,
S presented. but lacks | generic or | and mostly | professional,
(0) clarity or | with Clear. and
formattin | formatting | (1.5) engaging
g. issues. documentati
(0.5) (1) on. (2)
Viva-Voce 2 No Answere | Answered | Good Answered
(Understanding of | Mark | understandi | d a few half the understandi | all questions
Concepts) S ng; could with questions | ng with with clarity
not answer | difficulty. | with basic | confident and depth.
guestions. (0.5) clarity. answers. (2
(0) (1) (1.5)
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (Al&ML)

DATABASE MANAGEMENT SYSTEMS LAB

3. RUBRICS FOR SEMESTER END EXAMINATIONS

Criterion | Max Level-1 Level-2 (Poor) Level-3 Level-4 Level-5
Mar | (Very Poor (3—4 marks) (Average) (Good) (Excellent)
ks | (0-2 marks) (5-6 marks) (7-9 (10-12
marks) marks)
Preparedne | 12 No clarity on | Limited idea of Has basic Well- Fully
ss for the marks | objective or | the understanding; | prepared, prepared
Experiment procedure. objective/procedu | minor gaps in | with clear with strong
Unable to re. Needed concept or understandin | conceptual
explain prompting. preparation. g of steps clarity and
basics. and confident
background. | explanation.
Performanc | 12 Unable to Performed with Performed Performed Performed
e inthe marks | perform multiple errors with some mostly independentl
Laboratory experiment. | and constant errors; independentl | v, efficiently,
Relied support. required y with and with
entirely on occasional minimal precision.
examiner’s help. support.
help.
Calculations | 12 No or Multiple Calculations Correct Accurate
& Graphs marks | incorrect calculation errors. | partially calculations | calculations
calculations. | Graphs/plots correct. and graphs and well-
Graphs inaccurate or Graphs with minor labeled
missing or poorly labeled. present but errors. graphs with
irrelevant. with some proper
flaws. interpretation
Results & 12 No result or | Incorrect result Acceptable Correct Accurate
Error marks | invalid result. | with vague or no | result. Error result with result with
Analysis No error error discussion. | analysis sound error | detailed and
analysis attempted but | discussion. relevant error
attempted. limited. analysis.
Viva-Voce 12 Unable to Answered few Answered half | Answered Answered all
(Subject marks | answer any questions with of the most guestions
Knowledge) questions. No | poor logic. guestions with | questions with depth,
conceptual average with clarity | clarity, and
understandin understanding. | and reasoning.
g. confidence.
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EXPERIMENT -1

Concept Design using E-R Model

Aim: To design an Entity—Relationship (E-R) model for a real-world application and represent
entities, attributes, and relationships clearly.

The Entity—Relationship (E-R) Model is a high-level conceptual data model used to design and represent the
structure of a database.
It describes:
o Entities (objects)
e Attributes (properties of entities)
e Relationships (association between entities)
1. Entity:

An entity is a real-world object that can be uniquely identified.

Examples:
e Student
o Course
e Employee

STUDENT COURSE EMPLOYEE

2. Types of Entities:

Strong Entity: A strong entity is an entity that has its own primary key and can exist independently.
Example: Student, Employee

Employee Department ‘

Emp_name

Dept_name
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Weak Entity: A weak entity is an entity that does not have a complete primary key and depends on
another entity for its existence.

Example: Dependent of Employee

Employee 0 | Dependants |

Each employee can have one or more dependents

Dependents cannot exist independently (they depend on Employee for identification)

So, Dependents is a weak entity, and Employee is a strong entity
3. Attributes:

Attributes describe the properties of an entity.

Types of Attributes:

e Simple: Age, Name

e Composite: Address (Street, City)
¢ Multi-valued: Phone numbers

o Derived: Age (from DOB)

@ STUDENT @

/
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4. Relationship:
A relationship defines how entities are connected.
Examples:

e Student enrolls in Course

o Employee works in Department

student ——— ——

course

Employee Department

Notation/Symbols of ER Diagram

e Rectangle — Entity

o Ellipse — Attribute

e Diamond — Relationship

e Double ellipse — Multivalued attribute
e Dashed ellipse — Derived attribute

e Double rectangle — Weak entity

Key Attribute: A key attribute uniquely identifies an entity
Example: Student_ ID

Cardinality ratio:

Cardinality ratio defines the maximum number of relationship instances in which an entity can participate,
such as One-to-One (1:1), One-to-Many (1:M), and Many-to-Many (M:N).
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Example :

Example 1: ENROLLS (Student <> Course)
Many students — Many courses (M:N)

> Astudent can enroll in many courses

> A course can have many students
Example2: TEACHES (Faculty < Class)
One faculty — Many classes (1 : N)

» One faculty teaches many classes
Total Participation:

Total participation means every entity must compulsorily participate in a relationship and is represented using
double lines.

Example:
Every Student must enroll in at least one Course
— Student has Total Participation in ENROLLS

Partial Participation:

Partial participation means some entities may or may not participate in a relationship and is represented using a
single line.

Example:
A Faculty may or may not teach a Course
— Faculty has Partial Participation in TEACHES.
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1. Draw the ER Diagram for UNIVERSITY

Student

Grade

X

e_r?“ ;

Grade

g

1

Department

teaches

Faculty

M
@ Address

é&
]

27




<WROUG,
b 2o

, MIARRI LAXMAN REDDY

IJ’
‘ Zz INSTITUTE OF TECHNOLOGY AND MANAGEMENT

(AN AUTONOMOUS INSTITUTION)
(Approved by AICTE, New Delhi & Affiliated to JNTUH, Hyderabad)
Accredited by NAAC with ‘A’ Grade & Recognized Under Section 2(f) & 12(B) of the UGC act,1956

),

~

IVAO

o1

_\\\‘O“‘E,(l

A

)

\

MILRS

2. Draw the ER Diagram for Hospital management Systems.
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3. Draw the ER Diagram for HR management Systems

;

Employee

E- Test

Attendance Detail
Company
Profile

Emp User
Emp Creation
Registration
Attendance
entry

Search Job

Apply Job
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VIVA QUESTIONS

N Question CO Blooms Taxonomy

1 | What is a Database? Co1 Remember

2 | What is DBMS? COo1 Remember

3 | What is an E-R model? COo1 Remember

4 | What is an entity set? COo1 Remember

5 | What are types of relationships? Co1 Remember

6 | Explain 1:1, 1:M, and M: N relationships with Co1 Understanding
examples.

7 | How is a multivalued attribute represented? Co1 Understanding

8 | How is a derived attribute represented? Co1 Understanding

9 | Can arelationship have attributes? Give an example. Co1 Understanding

10 | Why is E-R modeling important in database design? Co1 Understanding

11 | Give areal-world example of an E-R model. Cco1 Apply

12 | What is an identifying relationship? Co1 Remember

13 | What happens if relationships are not properly Co1 Apply
defined?

14 | How do you identify entities in a real-world problem? Co1 Apply

15 | How do you decide cardinality between two entities? Co1 Apply

16 | What is the difference between entity and table? Co1 Understanding

17 | Can an entity exist without attributes? Why? Co1 Understanding

18 | How do you represent a weak entity in an E-R Co1 Apply
diagram?

19 | How is a composite attribute represented? Co1 Understanding

20 | Difference between total and partial participation? Co1 Understanding
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EXPERIMENT -2

Relational Model

AIM: To study the relational model and represent data in the form of tables using keys,
constraints, and relationships.

The relational model is a high-level data model used to organize data in the form of tables (relations).
Each table consists of rows (tuples) and columns (attributes). It was proposed by E.F. Codd.

In this model, data is stored in a structured format and relationships between tables are established
using keys such as primary key and foreign key.

Simple Table Representation

STUDENT

STUD_NO |SNAME (ADDRESSPHONE

1 Tom New York (1234567890
Los
2 John 2233637960
° Angeles >
3 Alice Chicago 1754689650

Relation: A table in a database.
Tuple: Arow in a table representing a record.
Attribute: A column in a table representing a property.
Domain: The set of possible values for an attribute.
Degree: Number of attributes in a relation.
Cardinality: Number of tuples in a relation.
Keys
e Super Key: A set of one or more attributes that uniquely identifies a tuple.

EX : For the STUDENT table above, STUD_NO and PHONE, as this combination uniquely
identifies a student.
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o Candidate Key: The minimal set of attributes that can uniquely identify a tuple is known as
a candidate key.

EX: For the STUDENT table above, STUD_NO can be a candidate key, as it uniquely
identifies each record.

e Primary Key: A primary key is chosen from the set of candidate keys to uniquely identify
each record in a table.

For example, in the STUDENT table, both STUD_NO and STUD_PHONE can be candidate
keys, but STUD_NO is selected as the primary key.

o Alternate Key: An alternate key is any candidate key in a table that is not chosen as the
primary key. In other words, all the keys that are not selected as the primary key are
considered alternate keys.

Ex: Inthe STUDENT table, both STUD_NO and PHONE are candidate keys. If STUD_NO
is chosen as the primary key, then PHONE would be considered an alternate key.

o Foreign Key: An attribute that refers to the primary key of another table.(or) A foreign key is
an attribute in one table that refers to the primary key in another table.

Primary key Foreign ky

ID Name Course 1D Marks
2041 Tom Java 2041 65
2204 John C+ 2204 53
2043 Alice Python 2043 73
2032 Bob Oracle 2032 62
Student details student marks

Integrity Constraints

Integrity constraints are rules used to maintain accuracy and consistency of data in a database.

1. Domain Constraint: Ensures that an attribute contains valid values only

» Each column has a data type and range



https://www.geeksforgeeks.org/dbms/candidate-key-in-dbms/
https://www.geeksforgeeks.org/dbms/primary-key-in-dbms/
https://www.geeksforgeeks.org/dbms/alternate-key-in-dbms/
https://www.geeksforgeeks.org/sql/foreign-key-constraint-in-sql/
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Example:
Age — should be a number (not text)
Marks — between 0 and 100

> Invalid values are not allowed

2. Entity Integrity Constraint: Ensures that the Primary Key is NOT NULL

» Every table must have a primary key
» Each record must be uniquely identified
Example:

Student_ID cannot be NULL

» No two rows can have the same primary key

3. Referential Integrity Constraint: Maintains correct relationship between tables

» Foreign Key must match a Primary Key in another table
Or it can be NULL
Example:

Student_ID in ENROLLMENT must exist in STUDENT table

» Prevents invalid or unrelated data

Schema and Instance

1. Relation Schema: Structure (design) of a table
Example:

STUDENT (Student_ID, Name, Age)

» This shows how the table is defined
2. Instance: Actual data stored in the table at a particular time

Example:
Student ID Name Age
101 Ram 20
102 Ravi 21
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» Data can change over time
Relational Database Structure

In the relational model, data is stored in tables with rows and columns. Tables are related to each
other using keys, especially foreign keys, to maintain relationships between data.

STUDEMNT
I COURSE |
[=17g sStudid MMumber(4)
i number(4
Pr courseid u r4) FirstMName “archar2(20)
Coursehams wvarchar2(20) LastMame Marchar2(20)
Duration number(2) Street archear2({20)
Fees number(7,2} City warchar2(20)
DOB Date
I REGISTRATION |
FK CourselD number(4) PK—Prf:rn_a.tj-—' key
FK -Foreign kew
=" Studid number(4)
[plw M| Date

COURSE — REGISTRATION

Near REGISTRATION — crow’s foot (many)
Near COURSE — single line (one)

1. e, One course — many registrations (1 : M)
STUDENT — REGISTRATION

Near REGISTRATION — many

Near STUDENT — one

i. e., One student — many registrations (1 : M)
STUDENT < COURSE

Many-to-Many (M : N)

Mapping ER Model to Relational Model

e Strong entities are represented as separate tables.

o Weak entities are represented as tables with a foreign key referencing the strong entity.

e The primary key of a weak entity is formed by combining its partial key with the primary key
of the strong entity.

e 1:1and 1:M relationships are represented using foreign keys, while M:N relationships are
represented using separate tables.

o Attributes are represented as columns in tables.

o Composite attributes are divided into simple attributes.

o Multivalued attributes are represented as separate tables.

o Derived attributes are generally not stored in the database.
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VIVA QUESTIONS

S.No Question CO Blooms Taxonomy
1 | What is a relational model? Co1 Remember
2 | What is a relation in DBMS? Co1 Remember
3 | What is a table in relational model? Co1 Remember
4 | What is a tuple? Co1 Remember
5 | Why are keys important in relational model? COo1 Understand
6 | What is a composite key? Co1 Remember
7 | How is a strong entity converted into a table? Co1 Understand
8 | How is a weak entity represented in relational model? Co1 Understand
9 | How is a one-to-many relationship represented as Co1 Understand

tables?
10 | How is a many-to-many relationship represented? Co1 Understand
11 | What is a composite attribute? How is it represented in | CO1 Understand
tables?
12 | What is a multi-valued attribute? How is it handled? Co1 Understand
13 | What is a derived attribute? Give an example. Cco1 Understand
14 | Why derived attributes are usually not stored? Cco1 Understand
15 | How do you handle multi-valued attributes in Cco1 Apply
relational model?
16 | What is referential integrity? Cco1 Remember
17 | What happens if referential integrity is violated? Co1 Understand
18 | What is redundancy in relational databases? Co1 Remember
19 | Why do we convert ER model to relational model? Cco1 Understand
20 | What is the difference between schema and instance in | CO1 Understand
a relational model?
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EXPERIMENT -3

Normalization

AIM: To study normalization and apply normalization techniques to organize data in a
database and eliminate redundancy.

Normalization:
Normalization is the process of organizing data in a database to reduce redundancy and improve data
integrity. It involves dividing large tables into smaller tables and defining relationships between

them.

The main objective of normalization is to eliminate data anomalies such as insertion, deletion, and
update anomalies.

Types of Anomalies
1. Insertion Anomaly

Difficulty in inserting data without other related data.
2. Deletion Anomaly

Loss of important data when some data is deleted.

3. Update Anomaly

Inconsistency in data when updating values.

Normalization Forms

First Normal Form (1NF)

o All attributes must have atomic (single) values
o No repeating groups or multivalued attributes
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Example:
Before 1NF:
Student ID Student Name |Courses
101 Rawvi DBMS, SQL
102 Anu Java, Python

Problem: Courses column has multiple values — violates INF

After INF:

We split multi-valued attributes into separate row

Student

Student_ID Student_Mame |Courses
101 Rawvi DEMS
101 Rawvi sQaL

102 Anu lava
102 Anu Python

» Each field contains atomic values
> No repeating groups

Second Normal

Example:

Before 2NF:

Form (2NF)

Must be in INF
No partial dependency (non-key depends on part of key)
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Student_ID course_ D Student_Mame
101 C1 Rawi
101 c2 Rawvi
102 c1 Anu
102 L= Anu

Problem: Student_Name depends only on Student_ID, not on full key (Student_ID + Course_ID)

After 2NF:
STUDENT
Student_ID Student_MName
101 Ravi
102 Anu
EMROLLMENT
Student ID course_ID
101 C1
101 C2
102 C1
102 C3

» No partial dependency
» Non-key attributes depend on full key

Third Normal Form (3NF)

e Must be in 2NF
e No transitive dependency

Example:

Before 3NF:
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Student_ID Dept ID Dept_Mame
101 D1 CSE
102 D2 ECE
103 D1 CSE

Problem: Dept_Name depends on Dept_ID, not directly on Student_ID
— Transitive dependency

After 3NF:
STUDENT
Student ID Dept_ID
101 D1
102 Dz
103 D1
DEPARTMENT
Dept_ID Dept_Name
D1 CSE
D2 ECE

» No transitive dependency
» Clean separation of data
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VIVA QUESTIONS

.No Question CO Blooms Taxonomy
1 | What is normalization in DBMS? CO2 Remember
2 | Why is normalization important? CO2 Understand
3 | What are data anomalies? CO2 Remember
4 | How does normalization reduce redundancy? CO2 Understand
5 | What are the objectives of normalization? CO2 Remember
6 | Name the common normal forms used in DBMS. CO2 Remember
7 | What is first normal form (1NF)? CO2 Remember
8 | What is second normal form (2NF)? CO2 Remember
9 | What is third normal form (3NF)? CO2 Remember
10 | What is BCNF (Boyce-Codd Normal Form)? CO2 Remember
11 | What is a partial dependency? CO2 Understand
12 | What is a transitive dependency? CO2 Understand
13 | How are primary keys used during normalization? CO2 Understand
14 | Give an example of a table in 3NF. CO2 Apply
15 | How is 2NF different from 1NF? CO2 Analyze
16 | How is 3NF different from 2NF? CO2 Analyze
17 | How do foreign keys help maintain relationships after CO2 Understand
normalization?
18 | What is the role of normalization in maintaining data CO2 Understand
integrity?
19 | What problems occur if normalization is not done? CO2 Understand
20 | How do you decide how many normal forms are CO2 Evaluate

required?
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EXPERIMENT -4

Practicing DDL commands
AIM: To study and implement DDL (Data Definition Language) commands using MySQL.
Installation of MySQL

Installation of MySQL. In this week you will learn creating databases, how to create tables, altering the tables,
dropping tables and databases if not required. You will also try truncate, rename commands etc

Installation of MySQL 8.0 Client
Step 1: Download MySQL Installer

General Availability (GA) Releases Archives 4,

MySQL Installer 8.0.30

Select Operating Systerm: Looking for previous GA
[ Microsoft Windows = versions?

windows (%86, 32-bit), M5l Installer 8.0.30 5.5M | pownicaa |
(mysql-installer-web-community-2.0.20.0.msi) MD5: cO95cf221c8022Ffd8391f8leadce65fh | Signature
Windows (x86, 32-bit), MsI Installer 8.0.30 448.3M
(my=ql-installer-community-£.0.20.0.m=i) MD5: c9chdS5d788T45605das914392aldlesa | Signature

9 We suggest that you use the MD5S checksums and GnuPG signatures to verify the integrity of
the packages you download.

Step 2: Run the Installer

ﬂ MySQL Installer

N
MySQL. Installer Installation Complete

Adding Community
The installation procedure has been completed.

Copy Log to Clipboard

[ Start MySQL Workbench after setup
£ Start MySQL Shell after setup

The MySQL Shell is an advanced MySQL client application that can be used to work with
single MySQL Server instances. Further, it can be used to create and manage InnoDB
Cluster, an integrated solution for high availability and scalability of MySQL databases,
without requiring advanced MySQL expertise.

. — Ty — ‘ '

=

Refer to the following links for documentation, tutorials and examples on MySQL Shell

il i i Setting up 2 Real World Cluster Blog
The All New MySQL InnoDB ReplicaSet Blog Changing Cluster Options Live Blog
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[] mysaL Installer

— =
MySQL. Installer License Agreement
Audddi rmrmuni ty
To proceed ywou must accept the Oracle Software License Terms,
GMU GEMERAL PUBLIC LICEMSE -~

Wersion 2, lune 1991

Copywright (C) 19229, 1991 Free Software Foundation, Inc,,

51 Franklin Street, Fifth Floor, Boston, k2 02770-1307 LSS,
Ewveryone is permitted to copy and distribute werbatirm copies
of thiz license docurment, but changing it iz not allowed,

Freamble

The licenses for most softweare are designed to take away your freedom

to share and change it. By contrast, the GRU General Public License is
intended to quarantee wour freedorm to share and change free
software--to make sure the software iz free for all its users. This

Gerneral Public License applies to rmost of the Free Software

Foundation's software and to any other program whose authars cammit to
using it, (Sorme other Free Softvare Foundation softuware iz cowered by

the GRU Librarne Gerneral Public License instead.) You can apply itto

wour prograrms, too.

e wee speak of free softweare, wee are referring to freedorm, not price.
Cur Gerneral Public Licenses are designed to rmake sure that wou hawve
the freednrn ta distribinte canies af frees sofhoare fand charae far this b

| accept the license terms

=] mMySOL Installer

MySQL. Installer Product Configuration
Adding Community

wWe'll now walk through a configuration wizard for each of the following products.

You can cancel at any point if you wish to leave this wizard without configuring all the
products.

Product
PAYSCQL Server 8.0.33

Status

Configuration complete.

Step 3: Choose Setup Type

Select Developer Default (Recommended).
(This installs Server + Client + Workbench)
Click Next.

42




)
ol

e, MARRI LAXMAN REDDY

= =)
s Z INSTITUTE OF TECHNOLOGY AND MANAGEMENT
?5,._ S (AN AUTONOMOUS INSTITUTION)

.’MI RS"' (Approved by AICTE, New Delhi & Affiliated to JNTUH, Hyderabad)

Accredited by NAAC with ‘A’ Grade & Recognized Under Section 2(f) & 12(B) of the UGC act,1956

@ MySQL Community Downloads

< MySQL Community Server

General Availability (GA) Releases Archives 17

MySQL Community Server 8.0.20

Select Operating System: Looking for previous GA
ions?
[Microsoft Windows ~] versions?

Recommended Download:

MySQL Installer
ysQ for Windows

Platforms. n-

I Windows (x86, 32 & 64-bit), MySQL Installer MST Go to Download Page > |

Other Downloads:

All MySQL Prod

Windows (x86, 64-bit), ZIP Archive 8.0.20 187.5M
(my=ql-8.0.20-winx64.7ip) MDS: 1335£a593b0556R6823Fd69a7af03SES | Signature
Windows (x86. 64-bit). ZIP Archive 8.0.20 411.8M
Debug Binaries & Test Suite

(Mysql-8.0.20-winx64-debug-test.zip) MDS: 377ac60e648028155a7d9c918a7 7bas s | Signature

&P we suggest that you use the MDS checksums and GnuPG signatures to verify the integrity of the packages you download.

EI FAyEQL Installer

MySQL. Installer windows Service

Configure MyS0L Server as a Windows Service

Windows Service Details

Please specify a W¥indouwrs Service name to be used for this MMy S0OL Server instance,
A ounigque narme is required for each instance,

windows Service Mame: Iy SQL GO
Start the bMySC0L Sercer at Systermn Startup

Run Wfindows Service as ...

The kApS0L Server needs to run under a given user account, Based on the security
requirerments of wour systern wou need to pick one of the options below.

@) Standard Systern Account
Fecormimended for most scenarios,
() Custarm User

A existing user account can be selected for adwvanced scenarios,

< Back Cancel

Step 4: Install Products

Click Execute to start installation.
Wait until installation completes.
Click Next.

Step 5: Configure MySQL Server
Select Development Computer.
Keep default Port Number: 3306.
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Choose authentication method.
Set Root Password.

Click Execute — Finish.

-
=] MySQL Installer - = | =

MySQL. Installer Accounts and Roles
MySQL Server 8.0.14 Root Account Password

Enter the password for the root account. Please remember to store this password in a secure
place.

Current Root Password: ®

h

e MySQL Server 8.1 Setup oy

Completed the MySQL Server Setup
Wizard

This new MySQL Server installation can now be
configured using the MySQL Configurator.

Click "Finish™ to run the MySQL Configurator. Optionally
uncheck the option below if vou prefer to perform the
configuration later or configure this MySQL Server
instance manually.

Mote: MySOL Configurator is also available from the
Start Menu to reconfigure this MyS Server instance
in the future.

Run MySQL Configurator
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Step 6: Open MySQL 8.0 Client

=

WOWER,
0
LT

Go to Start Menu.
Click MySQL 8.0 Command Line Client.
Enter the root password.

mysql> prompt appears.

LA SIS 11T LML TLE LA T T LIS it

B C\Windows\System32icmd.exe - mysql -u root -p — O %

18.68.14

Check here

end with ; or

i ‘help;* or "\h' for help.

[&] Administrator: Command Prompt

[Version 1 2
ft Corporation. All rights r rved.

ystem32>cd "C:\Program Files\MySQL\MySQL Server 8._8\bin"

r 8.0\my.ini" --init

-ogram Files\MySQL\MySQL Server 8.0\bin>_
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Command Prompt - mysql -u X o

Microsoft Windows [Version 10.8.22631.5839]
(c) Microsoft Corporation. ALl rights reserved.

C:\Users' >cd C:\Program Files\MySQL\MySQL Server 9.U\bin

C:\Program Files\MySQL\MySQL Server 9.uU\bin>mysql -u root -p
Enter password: %

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 18

Server version: 9.4.8 MyS5QL Community Server — GPL

Copyright (c) 2000, 2025, Oracle and/or its affiliates.
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

onners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> |

Thus, MySQL 8.0 Client was successfully installed and connected to the MySQL Server.
Practicing DDL commands:

DDL (Data Definition Language)

DDL commands are used to define and modify the structure of database objects like tables, schemas,
etc.

DDL Commands
o CREATE - Creates database or table
e ALTER — Modifies table structure
o DROP — Deletes table/database
e TRUNCATE — Removes all records from a table
e RENAME - Renames a table
CREATE DATABASE

CREATE DATABASE CollegeDB;
USE CollegeDB;

CREATE TABLE

CREATE TABLE Student (
StudentID INT PRIMARY KEY,
Name VARCHAR(50),

Age INT
);
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Output:

StudentID

Name varchar(50)

ALTER TABLE (ADD COLUMN)
ALTER TABLE Student ADD Course VARCHAR(20);

Output:

mysql> Desc student; I
y—— - - ———— - - t
| Field | Type | Null | Key | Default | Extra |
y———— - —— - ———— - - 4t
| StudentID | int | NO | PRI | NULL | |
| Name | varchar(50) | YES | | NULL | |
| Age | int | YES | | NULL | |
| Course | varchar(20) | YES | | NULL | |
y——— - —— 4—————— 4————— 4————————— e t
4 rows in set (0.01 sec) EEEEG—

RENAME TABLE
RENAME TABLE Student TO Student_Info;

Output:

mysql> Desc student_info; I
$———— $————— +————— - P —— y—— +
| Field | Type | Null | Key | Default | Extra |
$————— $————— R - ——————— y—— +
| studentID | int | NO | PRI | NULL | |
| Name | varchar(50) | YES | | NULL | |
| Age | int | YES | | NULL | |
| Course | varchar(20) | YES | | NULL | |
$————— $————— —————— y——— ———————— y——— +

4 rows in set (0.00 sec) .
TRUNCATE TABLE

TRUNCATE TABLE Student_Info;
Output:

Query ok ,0 rows affected(0.05 sec)
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DROP TABLE
DROP TABLE Student_lInfo;

Output:

mysql> Desc student_info;
ERROR 1146 (42s02): Table

'col legedb.student_info’' doesn't exist
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VIVA QUESTIONS

5.No Question CO Blooms Taxonomy
1 What is MySQL? COo3 Remember
2 What is a database in MySQL? COo3 Remember
3 How do you create a database? COo3 Apply
4 How do you select a database to use? COo3 Apply
5 How can you view all databases in MySQL? COo3 Apply
6 How do you create a table? COo3 Apply
7 What is a primary key and how do you define it in a COo3 Understand
table?
8 What is the difference between CHAR and COo3 Understand
VARCHAR data types?
9 How do you alter a table in MySQL? COo3 Apply
10 How do you add a new column to an existing table? COo3 Apply
11 How do you drop a column from a table? COo3 Apply
12 How do you rename a table? COo3 Apply
13 What is the difference between DROP and COo3 Evaluate
TRUNCATE commands?
14 Can a primary key be NULL? Explain. COo3 Understand
15 What is the syntax of CREATE DATABASE COo3 Remember
command?
16 What is the syntax of DROP TABLE command? COo3 Remember
17 What is a NOT NULL constraint? COo3 Remember
18 What is TRUNCATE command and how does it COo3 Understand
work?
19 What are DDL commands and give examples? CO3 Remember
20 Why is it important to use constraints while creating COo3 Understand
tables?
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EXPERIMENT -5

Practicing DML commands

AIM: To study and implement Data Manipulation Language (DML) commands in MySQL.
DML (Data Manipulation Language) is used to manipulate data stored in tables.
DML Commands:

e INSERT — Add new records

e SELECT — Retrieve data

« UPDATE - Modify data

e DELETE — Remove data

1. CREATE TABLE
CREATE TABLE Student (
StudentID INT PRIMARY KEY,
Name VARCHAR(50),
Age INT,
Course VARCHAR(20)
);
Output:

mysql> Desc student;

StudentID

Name varchar(50)

Age int
varchar(20)

rows in set (0.00 sec)

2. INSERT DATA

INSERT INTO Student VALUES
(101, 'Asha’, 20, 'BCA),

(102, 'Ravi', 21, 'BSc"),

(103, 'Kiran', 19, 'BCom";

Output:
Query OK, 3 rows affected (0.05 sec)

Records: 3 Duplicates: 0 Warnings: 0
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3. SELECT DATA
SELECT * FROM Student;

Output:

rows in set (0.01 sec)

4. UPDATE DATA

UPDATE Student
SET Age = 22
WHERE StudentID = 102;

Output:
Query OK, 1 row affected (0.03 sec)
Rows matched: 1 Changed: 1 Warnings: 0

mysql> SELECT * FROM Student;
_l_

4
3 rows in set (0.00 sec)

5. DELETE DATA

DELETE FROM Student
WHERE StudentID = 103;

Output:
Query OK, 1 row affected (0.01 sec)

mysql> SELECT *® FROM Student;

3
rows in set (0.00 sec)
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VIVA QUESTIONS

5.No Question CO Blooms Taxonomy
1 What is DML in DBMS? COo3 Remember
2 What happens if you run UPDATE or DELETE CO3 Evaluate
without WHERE clause?
3 Why is DML important in database management? COo3 Understand
4 What are the main types of DML commands? COo3 Remember
5 Give examples of DML commands. COo3 Understand
6 What is the purpose of the SELECT command? COo3 Apply
7 How do you select all columns from a table? COo3 Apply
8 How do you select specific columns from a table? COo3 Apply
9 How do you filter data using WHERE clause? COo3 Apply
10 What is the purpose of the INSERT command? COo3 Understand
11 How do you insert a single row into a table? COo3 Apply
12 How do you insert multiple rows at once? COo3 Apply
13 What happens if you insert NULL into a NOT NULL | CO3 Understand
column?
14 Can you insert values into selected columns only? COo3 Apply
How?
15 What is the purpose of the UPDATE command? COo3 Understand
16 How do you update a single row in a table? COo3 Apply
17 How do you update multiple rows in a table? COo3 Apply
18 What is the purpose of the DELETE command? COo3 Understand
19 How do you delete all rows from a table? CO3 Apply
20 How do you delete a single row? COo3 Apply
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EXPERIMENT -6
A) Querying (using ANY, ALL, UNION, INTERSECT, JOIN, Constraints etc.)

B) Nested, Correlated subqueries

AIM: To study and implement SQL queries using constraints, joins, set operations, and subgueries in MySQL.
CONSTRAINTS: Constraints are rules applied on table columns to ensure data integrity and accuracy.

Types of Constraints

e PRIMARY KEY
o FOREIGN KEY
e NOT NULL

e UNIQUE

Example:
CREATE TABLE Department (
DeptID INT PRIMARY KEY,
DeptName VARCHAR(50) UNIQUE
);
Output:
Query OK, 0 rows affected (0.09 sec)
CREATE TABLE Student (
StudentID INT PRIMARY KEY,
Name VARCHAR(50) NOT NULL,
DeptID INT,
FOREIGN KEY (DeptIiD) REFERENCES Department(DeptID)
);
Output:

Query OK, 0 rows affected (0.09 sec)
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Insert:

INSERT INTO Department (DeptID, DeptName) VALUES
(1,'CSE),

(2, 'ECE)),

(3, 'MECH?);

Output:

mysql> select * from Department;

rows in set (0.00 sec)

INSERT INTO Student (StudentID, Name, DeptlD) VALUES
(101, John', 1),

(102, 'Alice’, 2),

(103, 'Bob', 1),

(104, 'David', NULL);

Output:

mysql> select * from student;

(0.00 sec)
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JOIN OPERATIONS

Definition: JOIN is used to combine data from two or more tables based on a related column.
Types of JOINS :

1. INNER JOIN

Returns only matching records from both tables

SELECT s.Name, d.DeptName

FROM Student s

INNER JOIN Department d

ON s.DeptID = d.DeptID;
Output:

set (0.01 sec)

» Only matching records are shown
» David is NOT shown because DeptID is NULL

2. LEFT JOIN

Returns all records from left table + matching from right
SELECT s.Name, d.DeptName

FROM Student s

LEFT JOIN Department d

ON s.DeptID = d.DeptID;
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Output:

_l.
rows in set (0.00 sec)

LEFT JOIN shows all students, even if no department.
3. RIGHT JOIN

Returns all records from right table + matching from left
SELECT s.Name, d.DeptName

FROM Student s

RIGHT JOIN Department d

ON s.DeptID = d.DeptID;
Output:

rows in set (0.00 sec)

» Show all departments
» Show student names only if they belong to that department

» MECH has no students — so NULL
4. FULL JOIN (Important Note for MySQL)
MySQL does NOT support FULL JOIN directly
Use UNION of LEFT + RIGHT JOIN
SELECT s.Name, d.DeptName
FROM Student s

LEFT JOIN Department d
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ON s.DeptlID = d.DeptID
UNION

SELECT s.Name, d.DeptName
FROM Student s

RIGHT JOIN Department d

ON s.DeptID = d.DeptID;

Output:

rows in set (0.03 sec)

> Show all students
» Show all departments
» Even if no match exists

SET OPERATIONS

UNION: UNION is used to combine results of two queries and return unique values (duplicates are removed).
SELECT Name FROM Student

UNION

SELECT DeptName FROM Department;
Output:

|
I
|
I
I
I
I
|
_l_

rows in set (0.00 sec)
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INTERSECT
SELECT Name
FROM Student

WHERE Name IN (SELECT DeptName FROM Department);

Output:

Empty set (0.01 sec)

NESTED SUBQUERIES

Definition: A subquery is a query inside another query.

Example

SELECT Name

FROM Student

WHERE DeptID IN (

SELECT DeptlD FROM Department WHERE DeptName = 'CSE'

);
Output:

rows 1n set (0.00 sec)

CORRELATED SUBQUERIES

Definition: A correlated subquery depends on the outer query and executes repeatedly.
Example

SELECT Name

FROM Student s

WHERE DeptID = (

SELECT DeptID
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FROM Department d
WHERE s.DeptID = d.DeptID

);
Output:

rows 1n set (0.00 sec)

ANY, ALL, EXISTS OPERATORS
ANY
SELECT Name
FROM Student
WHERE DeptID = ANY (
SELECT DeptID FROM Department
);
Output:

rows in set (0.01 sec)

ALL

SELECT Name

FROM Student

WHERE DeptID > ALL (

SELECT DeptID FROM Department);
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Output:

Empty set (0.01 sec)

EXISTS

SELECT Name

FROM Student s

WHERE EXISTS (
SELECT * FROM Department d
WHERE s.DeptID = d.DeptID

);
Output:

rows in set (0.00 sec)
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S.No Question CO Blooms Taxonomy
1 | What are the types of SQL queries? CO4 Remember
2 | What is the difference between a simple query and a CO4 Understand

subquery?
3 | What is the difference between UNION and UNION CO4 Analyze
ALL?
4 | How do you use a subquery in the WHERE clause? CO4 Apply
5 CO4 Understand
6 | What is the ANY operator in SQL? CO4 Remember
7 | What is the ALL operator in SQL? CO4 Remember
8 | How can INTERSECT be implemented in MySQL? CO4 Evaluate
9 | Which is better: JOIN or subquery? CO4 Analyze
10 | What is the difference between INNER JOIN and CO4 | Analyze
LEFT JOIN?
11 | What is the difference between UNION and CO4 Analyze
INTERSECT?
12 CO4 Understand
13 | What is the purpose of the LIKE operator? CO4 Understand
14 | How do you use BETWEEN operator in SQL? CO4 Apply
15 | What is the difference between ORDER BY and CO4 Analyze
GROUP BY?
16 | How do you write a query using UNION? CO4 Apply
17 | What is a correlated subquery? CO4 Understand
18 | What is the difference between EXISTS and IN? CO4 Analyze
19 | Why do we use DISTINCT in queries? CO4 Understand
20 | How do constraints affect the output of queries? CO4 Understand
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EXPERIMENT -7

Queries using Aggregate functions, GROUP BY, HAVING and Creation and
dropping of Views.

Aim: Practice queries using Aggregate functions (COUNT, SUM, AVG, MAX, and MIN),
GROUP BY, HAVING Clause and Creation and dropping of VIEWS.

Create Sales table
CREATE TABLE Sales (
SalelD INT,
ProductName VARCHAR(50),
Amount DECIMAL(10, 2),
SaleDate DATE
);
Insert sample data
INSERT INTO Sales (SalelD, ProductName, Amount, SaleDate)
VALUES
(1, 'Laptop’, 1200.00, '2025-01-01"),
(2, 'Smartphone’, 800.00, '2025-01-03'),
(3, Tablet', 500.00, '2025-01-04"),
(4, 'Laptop’, 1100.00, '2025-02-01"),
(5, 'Smartphone’, 750.00, '2025-02-03'),
(6, Tablet', 600.00, '2025-02-05";
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1. COUNT: Total number of sales

SELECT COUNT(*) AS TotalSales FROM Sales;

2. SUM: Total revenue from all sales

SELECT SUM(Amount) AS TotalRevenue FROM Sales;

mysql> SELECT SUM(Amount) AS TotalRevenue FROM Sales;

| row in set (0.01 sec)
3. AVG: Average sale amount

SELECT AVG(Amount) AS AverageSale FROM Sales;

+
row in set (0.00 sec)

4. MAX: Highest sale amount
SELECT MAX(Amount) AS MaxSale FROM Sales;

mysql> SELECT MAX(Amount) AS MaxSale FROM Sales;

row in set (0.01 sec)
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5. MIN: Lowest sale amount

SELECT MIN(Amount) AS MinSale FROM Sales;

mysql> SELECT MIN(Amount) AS MinSale FROM Sales;

row in set (0.00 sec)

6. Group sales by ProductName and calculate the total sales
SELECT ProductName, SUM(Amount) AS TotalSales

FROM Sales

GROUP BY ProductName;

mysql> SELECT ProductName, SUM(Amount) AS TotalSales
-> FROM Sales
> GROUP BY ProductName;

Laptop 2300.00
smartphone 1550.00
Tablet 1100.00

7. Group sales by ProductName and filter those with total sales greater than 1500
SELECT ProductName, SUM(Amount) AS TotalSales

FROM Sales

GROUP BY ProductName

HAVING SUM(Amount) > 1500;

ProductName | TotalSales
e e -

Laptop ' 2300.00

Smartphone | 1550.00 |
A .
rows in set (0.01 sec)
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8. Create a View for total sales per product
CREATE VIEW TotalSalesView AS

SELECT ProductName, SUM(Amount) AS TotalSales
FROM Sales

GROUP BY ProductName;

Output: query ok, 0 rows effected.

9. View the created view

SELECT * FROM TotalSalesView;

ProductName | TotalSales

= PN e e L
Laptop | 2300.00
Smartphone | 1550.00
Tablet 1 1100.00

10. Drop the View if it's no longer needed
DROP VIEW TotalSalesView;
Output:

mysql> SELECT * FROM TotalSalesView;

ERROR 1146 (42502): Table 'college.totalsalesview’ doesn't exist
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VIVA QUESTIONS

S.N Question CO Blooms Taxonomy
1 | List common aggregate functions in SQL. CO4 Remember
2 | Why aggregate functions are used in SQL? CO4 Understand
3 | How does sum () handle NULL values? CO4 Remember
4 | What is the difference between COUNT (*) and CO4 Understand

COUNT (column_ name)?
5 | Write the syntax to apply group by clause in SQL CO4 Remember
6 | Write the syntax to apply having clause in SQL. CO4 Remember
7 | How does GROUP BY handle NULL values? CO4 Remember
8 | What is the difference between using WHERE and CO4 Analyze
HAVING with aggregate functions? Give examples.
9 | How do aggregate functions handle duplicate values? CO4 Remember
10 | What is the purpose of GROUP BY Clause? CO4 Understand
11 | What is a view in SQL? CO4 Remember
12 | Can we use aliases in the HAVING clause? CO4 Remember
13 | Can we insert, update, or delete data using a view? CO4 Understand
14 | What is a simple view and how is it different from a CO4 Understand
complex view?
15 | Can we use aggregate functions without GROUP BY CO4 Apply
? Example?
16 | What are the limitations of views in SQL? CO4 Understand
17 | Can we create a view from multiple tables? CO4 Apply
18 | What is the order of execution: WHERE, GROUP CO4 Analyze
BY, HAVING ?
19 | Cana view call another view? CO4 Remember
20 | What is the impact of changing the base table on a CO4 Analyze
view?
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EXPERIMENT -8

Triggers (Creation of insert trigger, delete trigger, update trigger)

Aim: To create and implement INSERT, DELETE, and UPDATE triggers in MySQL and observe
their effect on data manipulation operations.

A trigger is a database object in MySQL that automatically executes (fires) when a specified event occurs
on a table.

Triggers are mainly used for:
e Maintaining audit logs
« Enforcing business rules
e Automatic updates of related tables
Types of Triggers
1. INSERT Trigger — Executes when a new record is inserted
2. UPDATE Trigger — Executes when a record is updated
3. DELETE Trigger — Executes when a record is deleted
Trigger Timing
« BEFORE Trigger — Executes before the event
e AFTER Trigger — Executes after the event
Create Main Table

CREATE TABLE Student (
ID INT PRIMARY KEY,
Name VARCHAR(50),
Marks INT

);

Output: Query OK, 0 rows affected (0.01 sec)
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Create Log Table

CREATE TABLE Student_Log (
LogID INT AUTO_INCREMENT PRIMARY KEY,

Action VARCHAR(50),
StudentID INT,
ActionTime TIMESTAMP DEFAULT CURRENT_TIMESTAMP

);

Output: Query OK, 0 rows affected (0.01 sec)
INSERT Trigger

Create INSERT Trigger

DELIMITER //

CREATE TRIGGER insert_trigger

AFTER INSERT ON Student

FOR EACH ROW

BEGIN
INSERT INTO Student_Log(Action, StudentID)
VALUES (INSERT', NEW.ID);

END;

1

DELIMITER;

Output: Query OK, 0 rows affected (0.01 sec)
Insert Data

INSERT INTO Student VALUES (101, ‘John', 85);
Output: Query OK, 1 row affected (0.01 sec)
SELECT * FROM Student;

mysql> SELECT * FROM Student;

1 row in set (0.81 sec)
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SELECT * FROM Student_Log;

mysql> SELECT * FROM Student_Log;

Fm————— e ————— Fmm R +
| LogID | Action | StudentID | ActionTime |
— — — —— +

| 1 | INSERT | 181 | 2826—-83-28 18:22:16 |
e e e —_— +
1 row in set (P.88 sec)

UPDATE Trigger
Create UPDATE Trigger

DELIMITER //

CREATE TRIGGER update_trigger

AFTER UPDATE ON Student

FOR EACH ROW

BEGIN
INSERT INTO Student_Log(Action, StudentID)
VALUES ('UPDATE', NEW.ID);

END;

1

DELIMITER ;

Output: Query OK, 0 rows affected (0.01 sec)
Update Data

UPDATE Student SET Marks = 90 WHERE ID = 101,
OUTPUT: Query OK, 1 row affected (0.01 sec)

Rows matched: 1 Changed: 1 Warnings: 0
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Output
SELECT * FROM Student;

mysql> SELECT * FROM Student;

1 row in set (0.80 sec)

SELECT * FROM Student_Log;

mysql> SELECT * FROM Student_Log;
e e e R +

| LogID | Action | StudentID | ActionTime |
N T e — +

| 1 | INSERT | 101 | 2026-83-28 10:22:16 |
2 | UPDATE | 101 | 2026-03-28 10:26:16 |
e e e R +

2 rows in set (0.00 sec)

Step 6: DELETE Trigger
Create DELETE Trigger
DELIMITER //

CREATE TRIGGER delete_trigger

AFTER DELETE ON Student

FOR EACH ROW

BEGIN
INSERT INTO Student_Log(Action, StudentID)
VALUES ('DELETE', OLD.ID);

END;//

DELIMITER ;
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Output: Query OK, 0 rows affected (0.00 sec)
Delete Data

DELETE FROM Student WHERE ID = 101,
Output: Query OK, 0 rows affected (0.00 sec)
SELECT * FROM Student;

Output: Empty set (0.00 sec)

SELECT * FROM Student_Log;

mysql> SELECT * FROM Student_Log;

R o e +

| LogID | Action | StudentID | ActionTime |
_____________________ +

2026-03-28 10:22:16 |

2026-03-28 10:26:16 |
2026-03-28 10:32:05 |
_____________________ +

00 sec)
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VIVA QUESTIONS

S.No Question CO Blooms Taxonomy
1 | What is a trigger in SQL? CO5 Remember
2 | List the SQL events that can activate a trigger. CO5 Remember
3 | On which database objects can triggers be created? CO5 Remember
4 | What keyword is used to create a trigger in SQL? CO5 Remember
5 | Can triggers be created on views? CO5 Remember
6 | What is the syntax keyword used to drop a trigger? CO5 Remember
7 | Are triggers automatically executed or manually CO5 Remember

executed?
8 | Can triggers be used with INSERT operations? CO5 Remember
9 | Cantriggers be used with DELETE operations? CO5 Remember
10 | What is the difference between BEFORE and AFTER CO5 Understand
trigger?
11 | Can we use multiple triggers on a table? CO5 Remember
12 | What are the types of triggers in SQL? CO5 Remember
13 | What is the difference between a trigger and a stored CO5 Understand
procedure?
14 | Can a table have multiple triggers for the same event? CO5 Remember
15 | What are the limitations or disadvantages of using CO5 Understand
triggers?
16 | How do you disable or drop a trigger? CO5 Remember
17 | What is a BEFORE trigger used for? CO5 Remember
18 | Can triggers be used to enforce constraints? CO5 Remember
19 | What is a recursive trigger? How is it handled? CO5 Understand
20 | What is a row-level and statement-level trigger? CO5 Remember
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EXPERIMENT-9

Stored Procedures

Aim: To create and execute stored procedures in MySQL for performing database operations with
and without parameters.

A Stored Procedure is a precompiled collection of SQL statements stored in the database and executed
as a single unit.
Stored procedures help to:

e Reduce code redundancy

e Improve performance

o Provide security by restricting direct table access
Types of Parameters

1. IN - Input parameter (default)

2. OUT - Output parameter

3. INOUT - Both input and output
Procedure / Steps
Step 1: Create Database

CREATE DATABASE college;
USE college;

Step 2: Create Table

CREATE TABLE Student (
ID INT PRIMARY KEY,
Name VARCHAR(50),
Marks INT

);

Output: Query OK, 0 rows affected (0.01 sec)
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Step 3: Insert Sample Data

INSERT INTO Student VALUES
(101, 'John', 85),

(102, 'Alice’, 90),

(103, 'Bob, 75);

Output: Query OK, 3 rows affected (0.01 sec)
Records: 3 Duplicates: 0 Warnings: 0
Step 4: Procedure without Parameters
Create Procedure
DELIMITER //
CREATE PROCEDURE ShowStudents()
BEGIN

SELECT * FROM Student;
END;

1
DELIMITER ;

Output: Query OK, 0 rows affected (0.01 sec)
Execute Procedure

CALL ShowsStudents();

mysql> CALL ShowStudents();

lez

rows in set (0.88 sec)

Query OK, ® rows affected (8.88 sec)

Step 5: Procedure with IN Parameter
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Create Procedure

DELIMITER //

CREATE PROCEDURE GetStudent(IN sid INT)
BEGIN

SELECT * FROM Student WHERE 1D = sid;
END;
Il
DELIMITER ;

Output: Query OK, 0 rows affected (0.01 sec)
Execute Procedure

CALL GetStudent(102);

Output:

mysql> CALL GetStudent(102);
e e e +

| Name | Marks |

1 row in set (0.00 sec)

Query OK, © rows affected (0.00 sec)

Step 6: Procedure with OUT Parameter
Create Procedure

DELIMITER //
CREATE PROCEDURE GetMarks(IN sid INT, OUT smarks INT)
BEGIN
SELECT Marks INTO smarks
FROM Student
WHERE ID = sid;
END;
I
DELIMITER ;
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Execute Procedure
CALL GetMarks(101, @m);

Output: Query OK, 1 row affected (0.01 sec)
SELECT @m;

Output:

mysql> SELECT @m;

1 row in set (0.80 sec)
Step 7: Procedure with INOUT Parameter

Create Procedure

DELIMITER //
CREATE PROCEDURE UpdateMarks(INOUT m INT)
BEGIN
SET m=m+ 10;
END;
Il
DELIMITER ;

Output: Query OK, 0 rows affected (0.01 sec)
Execute Procedure

SET @marks = 80;
CALL UpdateMarks(@marks);

Output: Query OK, 0 rows affected (0.01 sec)
SELECT @marks;

mysql> SELECT @marks;

1 row in set (0.80 sec)
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VIVA QUESTIONS

S.No Question CO Blooms Taxonomy
1 | What is a stored procedure in SQL? CO5 Remember
2 | What are the advantages of using stored procedures? CO5 Understand
3 | How is a procedure different from a function? CO5 Understand
4 | What are the types of parameters used in procedures? CO5 Remember
5 | Can a procedure return a value? How? CO5 Remember
6 | How do you pass parameters to a procedure? CO5 Remember
7 | How can you modify or update an existing procedure? CO5 Remember
8 | Can a procedure contain control structures like IF, CO5 Remember
WHILE, etc.?

9 | What is the purpose of the DELIMITER in MySQL CO5 Remember
procedures?

10 | Can a procedure call another procedure? CO5 Remember

11 | What is the syntax to create a stored procedure in CO5 Remember
SQL?

12 | What is the difference between CREATE CO5 Understand
PROCEDURE and CREATE FUNCTION?

13 | What are IN parameters in a procedure? CO5 Remember

14 | How do you execute a stored procedure in SQL? CO5 Remember

15 | Can a procedure have multiple parameters? CO5 Remember

16 | Cana procedure handle exceptions in SQL? CO5 Remember

17 | What is the purpose of BEGIN...END block in CO5 Remember
procedures?

18 | Can a stored procedure return a result set? CO5 Remember

19 | Cana procedure perform DML operations like CO5 Remember
INSERT, UPDATE, DELETE?

20 | What is the purpose of using stored procedures over CO5 Understand
dynamic SQL?
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EXPERIMENT-10

Usage of Cursors

Aim: To create and use cursors in MySQL for processing data row-by-row from a table.
A cursor is a database object used to retrieve data from a result set one row at a time.
Unlike normal SQL queries (which work on entire tables), cursors allow:

> Row-by-row processing

> Complex logic implementation

> lterative operations
Steps in Using a Cursor

1. Declare cursor

2. Open cursor

3. Fetch data

4. Close cursor
Steps:
Step 1: Create Database

CREATE DATABASE college;
USE college;

Step 2: Create Table

CREATE TABLE Student (
ID INT PRIMARY KEY,
Name VARCHAR(50),
Marks INT

);

Output: Query OK, 0 rows affected (0.01 sec)
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INSERT INTO Student VALUES
(101, John', 85),

(102, 'Alice’, 90),
(103, 'Bob', 75);

Output: Query OK, 3 rows affected (0.01 sec)
Records: 3 Duplicates: 0 Warnings: 0
Step 4: Create Result Table

CREATE TABLE Result (
ID INT,
Name VARCHAR(50),
Grade CHAR(1)

);
Output: Query OK, 0 rows affected (0.01 sec)
Step 5: Create Cursor Procedure

Create Procedure Using Cursor

DELIMITER //
CREATE PROCEDURE GenerateGrades()
BEGIN
DECLARE done INT DEFAULT 0;
DECLARE sid INT;
DECLARE sname VARCHAR(50);
DECLARE smarks INT;
DECLARE cur CURSOR FOR

SELECT ID, Name, Marks FROM Student;
DECLARE CONTINUE HANDLER FOR NOT FOUND SET done = 1;
OPEN cur,
read loop: LOOP
FETCH cur INTO sid, sname, smarks;
IF done =1 THEN
LEAVE read_loop;
END IF
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INSERT INTO Result VALUES (sid, sname, 'A’);
ELSEIF smarks >= 75 THEN
INSERT INTO Result VALUES (sid, sname, 'B");
ELSE
INSERT INTO Result VALUES (sid, sname, 'C";
END IF;
END LOOP;

CLOSE cur;
END;
I
DELIMITER;

Output: Query OK, 0 rows affected (0.01 sec)
Step 6: Execute Procedure

CALL GenerateGrades();

Output: Query OK, 0 rows affected (0.01 sec)
Step 7: View Output

SELECT * FROM Result;
mysql> SELECT * FROM Result;

181 | John
182 | Alice |
183 | Bob |
—————— I —

rows in set (0.88 sec)
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VIVA QUESTIONS

N Question CO Blooms Taxonomy
1 | What is a Cursor in DBMS? CO5 Remember
2 | Types of Cursors in DBMS? CO5 Remember
3 | What is a Cursor Variable? CO5 Remember
4 | Difference between Static and Dynamic Cursors? CO5 Understand
5 | Explain Cursor Attributes? CO5 Understand
6 | What are the advantages and disadvantages of using CO5
cursors?
7 | What is a FOR loop in context with cursors? CO5 Remember
8 | What is the difference between a read-only cursor and CO5 Understand
an updatable cursor?
9 | Canacursor be used for INSERT, UPDATE, or CO5 Remember
DELETE operations?
10 | How is a cursor used to retrieve data from multiple CO5 Understand
tables?
11 | What is the purpose of using a cursor in DBMS? CO5 Understand
12 | What is the syntax to declare a cursor? CO5 Remember
13 | Can a cursor fetch one row at a time? CO5 Remember
14 | Can a cursor be used with joins? CO5 Remember
15 | Can cursors be used with stored procedures? CO5 Remember
16 | What is the difference between forward-only and CO5 Understand
scrollable cursors?
17 | What is a cursor pointer? CO5 Remember
18 | What is an implicit cursor? CO5 Remember
19 | What is a weak cursor? CO5 Remember
20 | What is a strong cursor? CO5 Remember
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Design a Banking Database System

Aim
To design a database for a banking system to manage customers, accounts, transactions, and loans.

Entities
e Customer (Customer_ID, Name, Address, Phone)

e Account (Account_No, Type, Balance)
e Transaction (Transaction_ID, Date, Amount, Type)
e Loan (Loan_ID, Amount, Type)
Primary keys:
e ustomer(Customer_ID)

Account(Account_No)
Transaction(Transaction_ID)
Loan(Loan_ID)

Relationships

e A customer can have multiple accounts

e An account can have multiple transactions

e A customer can have multiple loans

Customer

Customer_ID Name *

Address

Takes

Loan_ID

Loan

Account

Account_No Balance

Type

Has Performs

Transaction_ID

Amount

Transaction
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Relational Schema
e Customer(Customer_ID, Name, Address, Phone)
e Account(Account_No, Type, Balance, Customer_ID)
e Transaction(Transaction_ID, Date, Amount, Type, Account_No)
e Loan(Loan_ID, Amount, Type, Customer_ID)

Normalization

e 1NF: No repeating groups

e 2NF: No partial dependency

o 3NF: No transitive dependency
Database is in 3NF
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VIVA QUESTIONS

S.No Question CO Blooms Taxonomy
1 | What is a relationship in an E-R model? CO2
2 | What is a foreign key? CO2
3 | What is normalization? CO2
4 | What is Third Normal Form (3NF)? CO2
5 How does your design reduce data redundancy? co2
6 | What happens if foreign keys are not used? CO2
7 How are transactions represented in your database? CO2

How can you improve this banking database system CO2
8 further?
9 Can one account belong to multiple customers? Why? CO2
10 | What is an entity in DBMS? CO2
11 | What is Fourth Normal Form (4NF)? COo2
12 | What is Fifth Normal Form (5NF)? COo2
13 | Why is Customer_ID used as a primary key? CO2
14 | Why is normalization important in your database design? CO2
15 | What is the difference between DBMS and RDBMS? CO2
16 | What is an instance of a database? CO2
17 | What is data independence? CO2
18 | What is a data model? CO2
19 | Difference between primary key and unique key? CO2
20 | What are the components of an E-R diagram? CO2

84




< #m» MARRI LAXMAN REDDY
. INSTITUTE OF TECHNOLOGY AND MANAGEMENT

; (AN AUTONOMOUS INSTITUTION)
(Approved by AICTE, New Delhi & Affiliated to JNTUH, Hyderabad)
MILRS Accredited by NAAC with ‘A’ Grade & Recognized Under Section 2(f) & 12(B) of the UGC act,1956

'\“‘0“ l._'l\,l‘
VAO™

!
S,

“Voyy

Hospital Data Management using SQL Queries

Aim: To develop SQL queries to manage and analyze hospital data efficiently.
Tables Used

1. Patient
o Patient_ID (PK)
e« Name
e Age
e Gender
e Disease
2. Doctor
e Doctor_ID (PK)
e« Name

e Specialization
3. Appointment
e Appointment_ID (PK)
o Patient_ID (FK)
e Doctor_ID (FK)
o Date

1. Create Tables
CREATE TABLE Patient (
Patient_ID INT PRIMARY KEY,
Name VARCHAR(50),
Age INT,
Gender VARCHAR(10),
Disease VARCHAR(50)

);

CREATE TABLE Doctor (
Doctor_ID INT PRIMARY KEY,
Name VARCHAR(50),
Specialization VARCHAR(50)

);
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CREATE TABLE Appointment (
Appointment_ID INT PRIMARY KEY,
Patient_ID INT,
Doctor_ID INT,
Date DATE,
FOREIGN KEY (Patient_ID) REFERENCES Patient(Patient_ID),
FOREIGN KEY (Doctor_ID) REFERENCES Doctor(Doctor_ID)
);
2. Insert Sample Data
INSERT INTO Patient VALUES (1, 'Ravi’, 30, ‘Male', 'Fever');
INSERT INTO Patient VALUES (2, 'Anita’, 25, 'Female’, 'Cold’);

INSERT INTO Doctor VALUES (101, 'Dr. Kumar’, ‘General’);
INSERT INTO Doctor VALUES (102, 'Dr. Meena’, 'ENT");

INSERT INTO Appointment VALUES (1001, 1, 101, '2024-03-01");
INSERT INTO Appointment VALUES (1002, 2, 102, '2024-03-02");

3. Display All Patients
SELECT * FROM Patient;
Output:

mysql> SELECT * FROM Patient;

30 | male Fever
25 Female | Cold

4. Find Patients with Specific Disease
SELECT Name FROM Patient WHERE Disease = 'Fever";
Output:

row in set (0.02 sec)
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5. Join Query (Patient + Doctor)

SELECT P.Name, D.Name AS Doctor
FROM Patient P
JOIN Appointment A ON P.Patient_ID = A.Patient_ID
JOIN Doctor D ON A.Doctor_ID = D.Doctor_ID,;

Output:

Dr. Kumar

Anita Dr. Meena

rows in set (0.03 sec)

6. Count Number of Patients
SELECT COUNT(*) FROM Patient;
Output:

1 row in set (0.05 sec)

7. Find Doctors by Specialization
SELECT Name FROM Doctor WHERE Specialization = 'ENT";

row in set (0.00 sec)
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8. Update Patient Disease

UPDATE Patient SET Disease = 'Flu' WHERE Patient_ID =1,
Output:

Query OK, 1 row affected (0.02 sec)

Rows matched: 1 Changed: 1 Warnings: 0

9. Delete Record

DELETE FROM Appointment WHERE Patient_ID = 2;
DELETE FROM Patient WHERE Patient_ID = 2;

Output:

mysql> SELECT * FROM Patient;
|

row 1n set

i
(

0.00 sec)
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VIVA QUESTIONS

S.No Question CO Blooms Taxonomy
1 | What is a table? CO3 Remember
2 | What is a record (tuple)? CO3 Remember
3 What is the purpose of the SELECT statement? COo3 Understanding
4 | What is the difference between WHERE and HAVING? CO3 Understanding
5 | What is a JOIN in SQL? CO3 Understanding
6 What is INNER JOIN? CO3 Understanding
7 | What is LEFT JOIN? CO3 Understanding

What is GROUP BY clause? COos3 Understanding
g What is COUNT() function used for? COos3 Understanding
10 | How do you find all patients treated by a specific doctor? COo3 Applying
11 | How do SQL queries help in hospital management? CO3 Understanding
12 | What happens if foreign keys are not used? CO3 Analyzing
13 | How do you find patients with a specific disease? COo3 Applying
14 | What are the advantages of using SQL in hospital systems? CO3 Understanding
15 | How can you improve this hospital database system? COs3 creating
16 | How do you ensure data integrity in your database? COo3 Analyzing
17 | What is an attribute? CO3 Remember
18 | How do you display doctor-wise patient details? COo3 Applying
19 | What tables are used in your hospital database? COs3 Remember
20 | How do you handle large hospital data efficiently? COs3 Analyzing
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Employee Data Management using SQL Queries

Aim: To develop and execute SQL queries to manage and analyze employee data including attendance,
payroll, and performance.

Tables Used
1. Employee
« Emp_ID (PK)
e Name
o Department
e Salary

2. Attendance
e Attendance_ID (PK)
« Emp_ID (FK)

o Date

o Status (Present/Absent)
3. Payroll

e Payroll_ID (PK)

e Emp_ID (FK)

o Basic_Salary

e Bonus

o Deductions
4. Performance
e Performance_ID (PK)

e Emp_ID (FK)

e Rating

e Remarks
SQL Queries

1. Create Tables
CREATE TABLE Employee (
Emp_ID INT PRIMARY KEY,
Name VARCHAR(50),
Department VARCHAR(50),
Salary DECIMAL(10,2)
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CREATE TABLE Attendance (
Attendance_ID INT PRIMARY KEY,
Emp_ID INT,
Date DATE,
Status VARCHAR(10),
FOREIGN KEY (Emp_ID) REFERENCES Employee(Emp_ID)

);

CREATE TABLE Payroll (
Payroll_ID INT PRIMARY KEY,
Emp_ID INT,
Basic_Salary DECIMAL(10,2),
Bonus DECIMAL(10,2),
Deductions DECIMAL(10,2),
FOREIGN KEY (Emp_ID) REFERENCES Employee(Emp_ID)

);

CREATE TABLE Performance (
Performance_ID INT PRIMARY KEY,
Emp_ID INT,
Rating INT,
Remarks VARCHAR(100),
FOREIGN KEY (Emp_ID) REFERENCES Employee(Emp_ID)

);

2. Insert Sample Data
INSERT INTO Employee VALUES (1, 'Rahul’, 'HR', 30000);
INSERT INTO Employee VALUES (2, 'Sneha’, 'IT', 40000);

INSERT INTO Attendance VALUES (101, 1, '2024-03-01', 'Present’);
INSERT INTO Attendance VALUES (102, 2, '2024-03-01', 'Absent’);

INSERT INTO Payroll VALUES (201, 1, 30000, 2000, 500);
INSERT INTO Payroll VALUES (202, 2, 40000, 3000, 700);

INSERT INTO Performance VALUES (301, 1, 4, 'Good";
INSERT INTO Performance VALUES (302, 2, 5, 'Excellent’);
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3. Display All Employees
SELECT * FROM Employee;
Output:

mysql> SELECT * FROM Employee;

Rahul 30000.00
Sneha 40000.00

o

. Employees Present Today

SELECT E.Name

FROM Employee E

JOIN Attendance A ON E.Emp_ID = A.[Emp_ID
WHERE A.Status = ‘Present’;

Output:

1 row in set (0.00 sec)

5. Calculate Net Salary

SELECT Emp_ID, (Basic_Salary + Bonus — Deductions) AS Net_Salary
FROM Payroll;
Output:

31500.00

42300.00
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6. Employee Performance Details

SELECT E.Name, P.Rating, P.Remarks

FROM Employee E

JOIN Performance P ON E.Emp_ID = P.Emp_ID;
Output:

Rahul . Good

Sneha Excellent

rows in set (0.00 sec)

7. Count Employees in Each Department
SELECT Department, COUNT(*)
FROM Employee
GROUP BY Department;

Output:

8. Update Employee Salary
UPDATE Employee SET Salary = 35000 WHERE Emp_ID =1;
Output:

Rahul 35000.00
Sneha AQ000 .00
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VIVA QUESTIONS

S.No Question CO Blooms Taxonomy
1 | What is DBMS? CO4 Remember
2 | What is the purpose of the SELECT statement? CO4 Remember
3 | What are the tables used in your employee database? CO4 Understand
4 | Why is Emp_ID used as a primary key? CO4 Understand
5 | What is the difference between INNER JOIN and CO4 Understand

OUTER JOIN?
6 | How do you calculate net salary in SQL? CO4 Apply
7 | Difference between 3NF and BCNF? CO4 Understand
8 | What is denormalization? CO4 Understand
9 | How does payroll help in employee management? CO4 Analyze
10 | What is the role of performance table? CO4 Analyze
11 | How can you improve this employee database system? | CO4 Evaluate
12 | How do you find employees who are present on a CO4 Apply
specific day?
13 | What happens if foreign keys are not used? CO4 Understand
14 | How do SQL queries help in data analysis? CO4 Understand
15 | What is functional dependency? CO4 Remember
16 | What is transitive dependency? CO4 Remember
17 | Difference between DDL, DML, and DCL? CO4 Understand
18 | Difference between DELETE, TRUNCATE, and CO4 Understand
DROP?
19 | What is a subquery? CO4 Understand
20 | What is a JOIN? Types of joins CO4 Understand
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