
16/07/2018 - 28/07/2018, Duration: 32 Hours
Lab 4, Ground Floor, Block B, DSU Campus 3

Date & Venue Details



Lab 4, Ground Floor, Block B, DSU Campus 3
15/07/2018 - 24/07/2018, Duration: 32 Hours

Date & Venue Details



Lab 4, Ground Floor, Block B, DSU Campus 3
25/07/2019 - 29/07/2019, Duration: 32 Hours

Date & Venue Details



Lab 4, Ground Floor, Block B, DSU Campus 3
29/07/2019 - 01/08/2019, Duration: 32 Hours

Date & Venue Details



Lab 4, Ground Floor, Block B, DSU Campus 3
11/07/2018 - 20/07/2018, Duration: 32 Hours

Date & Venue Details



Lab 5, Ground Floor, Block B, DSU Campus 3
15/03/2019 - 19/03/2019, Duration: 32 Hours

Date & Venue Details
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Course Title for M. Sc.
I Semester: Clinical Biochemistry
III Semester: Models of studying human 
disease

Duration: 30 HOURS
Date of Commencement:01/02/2019



 
 

 

 

 

 



 

 

TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

COURSE CODE  : 17CC1101 

L: T: P: C   : 1: 0: 0:1 

 

 

         TOTAL HOURS: 30 

COURSE OBJECTIVES: 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

MODULE 1                  7Hrs 

 

Public Health Microbiology and Disease Outbreaks: Introduction to public health- 

definition, significance and importance of public health. Descriptive and Analytical 

Epidemiological studies. Experimental studies – human volunteers. Sources of disease 

outbreaks, reservoir of pathogens, common source of epidemic. Public health organizations. 

MODULE 2                  7Hrs 

 

Host microbe relationship: Normal microflora of human body and its significance. Pathogen, 

pathogenicity and virulence. Portal of entry. Mechanism of microbial adhesion, colonization 

and invasion of mucous membranes of respiratory, enteric and urogenital tracts. Emerging and 

re-emerging diseases, reservoir of infection. Disease transmission through air, water and food.  

MODULE 3                  7Hrs 

 

Disease prevention and vaccination: Preventing exposure to pathogenic microorganisms. 

Removal of pathogen from food and water. Vector control. Quarantine and isolation of 

individual with diseases. Herd immunity, vaccines for disease prevention, toxoids, other 

approaches to vaccine development. 



 

 

MODULE 4                  7Hrs 

Diagnosis of infectious diseases and biomedical waste management: Diagnosis blood 

counts, skin testing and antibody titres. Isolation and culture procedures. Respiratory tract 

cultures, CSF cultures, blood cultures, urine cultures, faecal culture, eye and ear culture. 

Collection, transport, processing and storage of biological specimens. Recent advancement in 

diseases diagnosis. Biomedical waste, classification, types and treatment. 

 

REFERENCES: 

 

1. Brock T.D and Madigan M.T. (1992) Biology of Microorgansims 6th edition. Prentice 

Hall, Eagle wood cliffs N.J.  

2. Connie R Mahon (2010). Textbook of Diagnostic Microbiology. 3rd edition. Pearson.  

3. Fritz H. Kayser (2005), Medical Microbiology. ThiemeVerlag.  

4. Jacquelyn G. Black, Larry M.L Lewis (2009). Microbiology, Principles and Exploration6th 

Edition Wiley, John and Sons.  

5. Jenson, Wright, Robinson (1997), Microbiology for the Health Sciences 4th edition, 

Prentice hall.  

6. Kufe, etal., (2003), Cancer Medicine, BC Decker Inc.  

7. Leslic Collier, John Oxford (2000). Human virologya text book for students of medicine, 

dentistry and microbiology (2nd edition). Oxford University Press.  

8. Mackie amdMcCarthey (1996) Medical micrbiology. Vol2, practical medical 

microbiology, Churchill Livingstone.  

9. Mackie amdMcCarthey (1996) Medical microbiology vol 1, Medical infection. Vol 2, 

practical medical microbiology, Churchil Livingstone.  

10. Madigan, Martinko, Dunlap, Clark. (2009). Brock Biology of Microorganisms, Twelth 

Edition, Benjamin Cummings.  

11. Marjorie Cowan, Kathleen Park Talaro(2009). Micrbiology: A Systems Approach. 2nd 

Edition. The McGraw/Hill.  

12. Nester, Roberts, Pearsall Anderson (1998). Microbiology-A Human Perspective, 2nd 

edition, McGraw-Hill.  

13. Robert S. Burlage, Ronald Atlas, David Stahl, Gill Geesy, Gary Sayler (1998) Techniques 

in Microbial Ecology, Oxford University Press. New York.  

14. Wadher and Bhoosreddy (2005) Medical microbiology. Himalaya Publisher.  

15. Warren Levinson (2000) Medical Microbiology and Immunolog: Examination and Board 

Review 8th Edition. McGraw Hill.  

16. Warren Levinson (2000) Medical Microbiologyandimmunolog examination and board 

review (8th edition) McGraw Hill.  

 

 

 

 



 

TITLE OF THE COURSE : VERMICOMPOSTING 

 COURSE CODE  : 17CC1102 

 L: T: P: C   : 1: 0: 0:1 

 

 

 

                                                                                                                     Total hours: 30h 

COURSE OBJECTIVE: 

• To iunderstand concepts of biofertilizers like vermicomposting. 

 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

COURSE OUTCOME 

 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

 

 

MODULE-1                                                                                                                                     10H 

Vermicomposting : Introduction and scope, types of earthworm and classification epigeic, 

endogeic, diageic. Life history of Earthworms (Earthworm Species Eisenia foetida) 

MODULE-2                                                                                                                                                   10h 

Vermicompost Production : Establishment of Vermicomposting and vermiwash unit, different 

methods of vermicomposting: small and large scale bed method, pit method, harvesting the 

compost, storing and packing of vermicompost  

MODULE-3                                                                                                                                                  10h 

Precautions while Vermicomposting, physico- chemical analysis of vermicompost, physical 

parameters of vermicompost, nutrient content of vermicompost and their role in agriculture, 

benefits of vermicompost, pests and diseases of Earthworms. 

 

REFERENCES: 

1. The Textbook of Vermicompost, Vermiwash and Biopesticides : Keshav singh and et 

al Publisher: Biotech Books. 



2. The Book Hand Book Of Biofertilizers & Vermiculture Publisher: Engineers India 

Research Institute Handbook of Organic Farming and Organic Foods With 

Vermicomposting Neem Publisher: Engineers India Research Institute 

3.  Text Book of Applied Zoology: Vermiculture, Apiculture, Sericulture, Lac Culture, 

Agricultural Pests and their Controls: Pradip Jabde Publisher: Discovery Publishing 

House 

4. The Worm Farmer’s Handbook Mid- to Large-Scale Vermicomposting for Farms, 

Businesses, Municipalities, Schools, and Institutions :Rhonda Sherman Publisher: 

Chelsea Green Publishing 

5. Vermiculture Technology: Earthworms, Organic Wastes, and Environmental 

Management:Clive A. Edwards, Norman Q. Arancon, Rhonda L. Sherman Publisher: 

CRC Press 2010 

6. Commercial Vermiculture: How to Build a Thriving Business in Redworms:Peter 

Bogdanov Applied Zoology:N Arumugam , T Murugan , R Ram Prabhu ,J Johnson 

Rajeshwar. Publisher: Saras Publication. 

7. Worm Farming: Setup A Sustainable Vermiculture Earthworm Composting Ranch: 

Brian Grant Publisher: Sparrow Publications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

COURSE CODE  : 17CC1103 

L: T: P: C   : 1: 0: 0:1 

 

TOTAL HOURS: 30 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

MODULE 1                                                                                        15Hrs 

Introduction to toxicology: definition, sources of drugs & routes of drugs administration.. 

Pharmacokinetics: Dose-response relationships: threshold dose, no observed effect level 

(NOEL), measurement of cumulative effects- time relationship. The area under the curve 

(AUC) of the concentration-time profiles, absolute bioavailability, Volume of Distribution 

(Vd). maximum tolerated dose (MTD). Basics of pharmacokinetics, calculation of 

pharmacokinetic estimates. 

 

MODULE 2                  15Hrs 

Overview of metabolism of toxicants: Phase I(C P450 system ) and PhaseII (conjugation) 

Organ toxicity : Hepatotoxicity: mechanism of hepatoxicity caused by carbon tetrachloride. 

Nephrotoxocity, Neurotoxicity,Endocrine toxicants, Respiratory toxicity.  



Evaluation of toxicity- Selection of organisms, Preclinical toxicological studies. Calculation 

of LD50 & ED50. Acute, subacute and chronic toxicity studies. Irwin profile test. .Lipinski’s 

rule for drug like molecule. 

 

REFERENCES: 

Text books:  

1. Essentials of medical pharmacology. TRIPATHI (K D). 6th edition, 2009, Jaypee 

Brothers Publihsers. 

2. Concepts of toxicology , OMKAR, 2014, Vishal Publishers. 

3. Textbook of modern toxicology.  HODGSON (Ernest), 4th Ed. 2010, John Wiley. 

Reference Books   

4. Foyes principles of medicinal chemistry, LEMKE (Thomas L);6th edition,  2008, 

Wolter Klu Publishers. 

5. Introduction to biochemical toxicology, HODGSON (Ernest); 3rd edition, 2001, Wiley 

Publishers. 

6. Goodman and Gilman pharmacological chemistry, HARDMAN (Joel G);LIM,10th 

edition, 2001, Tata McGrawhill. 

7. In vitro toxicology. GAD (Shayne Cox), 2nd Ed., 2000, Taylor Publications. 

8. Medical toxicology., DART (Richard C),2004,  Lippincott. 

9. Molecular toxicology: advanced text, PLANT (Nick), 2003, BIOS Science. 

10. Principles of toxicology testing, BARILE (Frank A)., 2008, CRC Press. 

11. Casarett and Doulls toxicology, KLAASSEN (Curtis D)., 6th edition, 2001,  Oxford 

University Press. 

12. Environmental toxicology. , BHATTACHARYA, 2011, Books & Al Publishers. 

 

 

 

 

 

 

 

 



 

 

TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  

COURSE CODE   : 17CC1104 

L: T: P: C    : 1: 0: 0: 1 

 

COURSE OBJECTIVE: 

Student will have a basic understanding of metabolic reactions, their regulation and how 

breakdown of this circuit will lead to diseased state. Students will also be made aware as to 

how these diseases affect the body, how are they detected and how to handle them. 

 

COURSE OUTCOME: 

Students will be able to comprehend the logic behind metabolic reactions and how they lead to 

production of energy by the body. They will have an overall view of several diseases including 

their biochemical implications and tests performed for detection. 

 

MODULE 1                    15 h  

Chemical reactions, Thermodynamics of reactions, introduction to cell, Anabolism and 

catabolism, Brief introduction to carbohydrate, fat and protein metabolism. Electron transport 

chain, The role of enzymes and hormones in regulation of metabolism  

 

MODULE 2                   15 h  

Metabolic disorders: Diabetes Mellitus, Atherosclerosis, Renal failure and muscular 

dystrophies. Etiology and Detection. Role of isozymes. Detection of sugar, creatinine, urea and 

proteins in biological fluids in laboratory 

 

BOOKS:  

 

1. Lehninger- Principles of Biochemistry; DL Nelson and MM Cox [Eds), 6th Edn. Macmillan 

Publications (2012).  

 

REFERENCE: 

 

1. Donald Voet, Judith G Voet, Biochemistry, 4th Edition, John Wiley and Sons  

2.Textbook of Biochemistry with Clinical Correations – Thomas M. Devlin, John Wiley & 

Sons; 7th edition (22 January 2010)  

 

 

 

 

 



 





 
 

 

 

 

 



 

 

TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

COURSE CODE  : 17CC1101 

L: T: P: C   : 1: 0: 0:1 

 

 

         TOTAL HOURS: 30 

COURSE OBJECTIVES: 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

MODULE 1                  7Hrs 

 

Public Health Microbiology and Disease Outbreaks: Introduction to public health- 

definition, significance and importance of public health. Descriptive and Analytical 

Epidemiological studies. Experimental studies – human volunteers. Sources of disease 

outbreaks, reservoir of pathogens, common source of epidemic. Public health organizations. 

MODULE 2                  7Hrs 

 

Host microbe relationship: Normal microflora of human body and its significance. Pathogen, 

pathogenicity and virulence. Portal of entry. Mechanism of microbial adhesion, colonization 

and invasion of mucous membranes of respiratory, enteric and urogenital tracts. Emerging and 

re-emerging diseases, reservoir of infection. Disease transmission through air, water and food.  

MODULE 3                  7Hrs 

 

Disease prevention and vaccination: Preventing exposure to pathogenic microorganisms. 

Removal of pathogen from food and water. Vector control. Quarantine and isolation of 

individual with diseases. Herd immunity, vaccines for disease prevention, toxoids, other 

approaches to vaccine development. 



 

 

MODULE 4                  7Hrs 

Diagnosis of infectious diseases and biomedical waste management: Diagnosis blood 

counts, skin testing and antibody titres. Isolation and culture procedures. Respiratory tract 

cultures, CSF cultures, blood cultures, urine cultures, faecal culture, eye and ear culture. 

Collection, transport, processing and storage of biological specimens. Recent advancement in 

diseases diagnosis. Biomedical waste, classification, types and treatment. 

 

REFERENCES: 

 

1. Brock T.D and Madigan M.T. (1992) Biology of Microorgansims 6th edition. Prentice 

Hall, Eagle wood cliffs N.J.  

2. Connie R Mahon (2010). Textbook of Diagnostic Microbiology. 3rd edition. Pearson.  

3. Fritz H. Kayser (2005), Medical Microbiology. ThiemeVerlag.  

4. Jacquelyn G. Black, Larry M.L Lewis (2009). Microbiology, Principles and Exploration6th 

Edition Wiley, John and Sons.  

5. Jenson, Wright, Robinson (1997), Microbiology for the Health Sciences 4th edition, 

Prentice hall.  

6. Kufe, etal., (2003), Cancer Medicine, BC Decker Inc.  

7. Leslic Collier, John Oxford (2000). Human virologya text book for students of medicine, 

dentistry and microbiology (2nd edition). Oxford University Press.  

8. Mackie amdMcCarthey (1996) Medical micrbiology. Vol2, practical medical 

microbiology, Churchill Livingstone.  

9. Mackie amdMcCarthey (1996) Medical microbiology vol 1, Medical infection. Vol 2, 

practical medical microbiology, Churchil Livingstone.  

10. Madigan, Martinko, Dunlap, Clark. (2009). Brock Biology of Microorganisms, Twelth 

Edition, Benjamin Cummings.  

11. Marjorie Cowan, Kathleen Park Talaro(2009). Micrbiology: A Systems Approach. 2nd 

Edition. The McGraw/Hill.  

12. Nester, Roberts, Pearsall Anderson (1998). Microbiology-A Human Perspective, 2nd 

edition, McGraw-Hill.  

13. Robert S. Burlage, Ronald Atlas, David Stahl, Gill Geesy, Gary Sayler (1998) Techniques 

in Microbial Ecology, Oxford University Press. New York.  

14. Wadher and Bhoosreddy (2005) Medical microbiology. Himalaya Publisher.  

15. Warren Levinson (2000) Medical Microbiology and Immunolog: Examination and Board 

Review 8th Edition. McGraw Hill.  

16. Warren Levinson (2000) Medical Microbiologyandimmunolog examination and board 

review (8th edition) McGraw Hill.  

 

 

 

 



 

TITLE OF THE COURSE : VERMICOMPOSTING 

 COURSE CODE  : 17CC1102 

 L: T: P: C   : 1: 0: 0:1 

 

 

 

                                                                                                                     Total hours: 30h 

COURSE OBJECTIVE: 

• To iunderstand concepts of biofertilizers like vermicomposting. 

 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

COURSE OUTCOME 

 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

 

 

MODULE-1                                                                                                                                     10H 

Vermicomposting : Introduction and scope, types of earthworm and classification epigeic, 

endogeic, diageic. Life history of Earthworms (Earthworm Species Eisenia foetida) 

MODULE-2                                                                                                                                                   10h 

Vermicompost Production : Establishment of Vermicomposting and vermiwash unit, different 

methods of vermicomposting: small and large scale bed method, pit method, harvesting the 

compost, storing and packing of vermicompost  

MODULE-3                                                                                                                                                  10h 

Precautions while Vermicomposting, physico- chemical analysis of vermicompost, physical 

parameters of vermicompost, nutrient content of vermicompost and their role in agriculture, 

benefits of vermicompost, pests and diseases of Earthworms. 

 

REFERENCES: 

1. The Textbook of Vermicompost, Vermiwash and Biopesticides : Keshav singh and et 

al Publisher: Biotech Books. 



2. The Book Hand Book Of Biofertilizers & Vermiculture Publisher: Engineers India 

Research Institute Handbook of Organic Farming and Organic Foods With 

Vermicomposting Neem Publisher: Engineers India Research Institute 

3.  Text Book of Applied Zoology: Vermiculture, Apiculture, Sericulture, Lac Culture, 

Agricultural Pests and their Controls: Pradip Jabde Publisher: Discovery Publishing 

House 

4. The Worm Farmer’s Handbook Mid- to Large-Scale Vermicomposting for Farms, 

Businesses, Municipalities, Schools, and Institutions :Rhonda Sherman Publisher: 

Chelsea Green Publishing 

5. Vermiculture Technology: Earthworms, Organic Wastes, and Environmental 

Management:Clive A. Edwards, Norman Q. Arancon, Rhonda L. Sherman Publisher: 

CRC Press 2010 

6. Commercial Vermiculture: How to Build a Thriving Business in Redworms:Peter 

Bogdanov Applied Zoology:N Arumugam , T Murugan , R Ram Prabhu ,J Johnson 

Rajeshwar. Publisher: Saras Publication. 

7. Worm Farming: Setup A Sustainable Vermiculture Earthworm Composting Ranch: 

Brian Grant Publisher: Sparrow Publications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

COURSE CODE  : 17CC1103 

L: T: P: C   : 1: 0: 0:1 

 

TOTAL HOURS: 30 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

MODULE 1                                                                                        15Hrs 

Introduction to toxicology: definition, sources of drugs & routes of drugs administration.. 

Pharmacokinetics: Dose-response relationships: threshold dose, no observed effect level 

(NOEL), measurement of cumulative effects- time relationship. The area under the curve 

(AUC) of the concentration-time profiles, absolute bioavailability, Volume of Distribution 

(Vd). maximum tolerated dose (MTD). Basics of pharmacokinetics, calculation of 

pharmacokinetic estimates. 

 

MODULE 2                  15Hrs 

Overview of metabolism of toxicants: Phase I(C P450 system ) and PhaseII (conjugation) 

Organ toxicity : Hepatotoxicity: mechanism of hepatoxicity caused by carbon tetrachloride. 

Nephrotoxocity, Neurotoxicity,Endocrine toxicants, Respiratory toxicity.  



Evaluation of toxicity- Selection of organisms, Preclinical toxicological studies. Calculation 

of LD50 & ED50. Acute, subacute and chronic toxicity studies. Irwin profile test. .Lipinski’s 

rule for drug like molecule. 

 

REFERENCES: 

Text books:  

1. Essentials of medical pharmacology. TRIPATHI (K D). 6th edition, 2009, Jaypee 

Brothers Publihsers. 

2. Concepts of toxicology , OMKAR, 2014, Vishal Publishers. 

3. Textbook of modern toxicology.  HODGSON (Ernest), 4th Ed. 2010, John Wiley. 

Reference Books   

4. Foyes principles of medicinal chemistry, LEMKE (Thomas L);6th edition,  2008, 

Wolter Klu Publishers. 

5. Introduction to biochemical toxicology, HODGSON (Ernest); 3rd edition, 2001, Wiley 

Publishers. 

6. Goodman and Gilman pharmacological chemistry, HARDMAN (Joel G);LIM,10th 

edition, 2001, Tata McGrawhill. 

7. In vitro toxicology. GAD (Shayne Cox), 2nd Ed., 2000, Taylor Publications. 

8. Medical toxicology., DART (Richard C),2004,  Lippincott. 

9. Molecular toxicology: advanced text, PLANT (Nick), 2003, BIOS Science. 

10. Principles of toxicology testing, BARILE (Frank A)., 2008, CRC Press. 

11. Casarett and Doulls toxicology, KLAASSEN (Curtis D)., 6th edition, 2001,  Oxford 

University Press. 

12. Environmental toxicology. , BHATTACHARYA, 2011, Books & Al Publishers. 

 

 

 

 

 

 

 

 



 

 

TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  

COURSE CODE   : 17CC1104 

L: T: P: C    : 1: 0: 0: 1 

 

COURSE OBJECTIVE: 

Student will have a basic understanding of metabolic reactions, their regulation and how 

breakdown of this circuit will lead to diseased state. Students will also be made aware as to 

how these diseases affect the body, how are they detected and how to handle them. 

 

COURSE OUTCOME: 

Students will be able to comprehend the logic behind metabolic reactions and how they lead to 

production of energy by the body. They will have an overall view of several diseases including 

their biochemical implications and tests performed for detection. 

 

MODULE 1                    15 h  

Chemical reactions, Thermodynamics of reactions, introduction to cell, Anabolism and 

catabolism, Brief introduction to carbohydrate, fat and protein metabolism. Electron transport 

chain, The role of enzymes and hormones in regulation of metabolism  

 

MODULE 2                   15 h  

Metabolic disorders: Diabetes Mellitus, Atherosclerosis, Renal failure and muscular 

dystrophies. Etiology and Detection. Role of isozymes. Detection of sugar, creatinine, urea and 

proteins in biological fluids in laboratory 

 

BOOKS:  

 

1. Lehninger- Principles of Biochemistry; DL Nelson and MM Cox [Eds), 6th Edn. Macmillan 

Publications (2012).  

 

REFERENCE: 

 

1. Donald Voet, Judith G Voet, Biochemistry, 4th Edition, John Wiley and Sons  

2.Textbook of Biochemistry with Clinical Correations – Thomas M. Devlin, John Wiley & 

Sons; 7th edition (22 January 2010)  
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SHAVIGE MALLESHWARA HILLS, KUMARASWAMY 

LAYOUT 
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TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

          

COURSE OBJECTIVES: 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. Apply the knowledge to understand the microbial physiology and to identify the 

microorganisms. 

2. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

 

 

 

TITLE OF THE COURSE : VERMICOMPOSTING 

 

 

COURSE OBJECTIVE: 

• To iunderstand concepts of biofertilizers like vermicomposting. 



 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

    

 

COURSE OUTCOME 

 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

 

 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

 

 

 

 

 

 

        TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  



 

 

 

 

COURSE OBJECTIVE: 

• Student will have a basic understanding of metabolic reactions, their regulation and 

how breakdown of this circuit will lead to diseased state. 

• Students will also be made aware as to how these diseases affect the body, how are they 

detected and how to handle them. 

 

COURSE OUTCOME: 

• Students will be able to comprehend the logic behind metabolic reactions and how they 

lead to production of energy by the body. 

• They will have an overall view of several diseases including their biochemical 

implications and tests performed for detection. 

 



 





 

 

                         
        DAYANANDA SAGAR UNIVERSITY 
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LAYOUT 
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(2016-2017) 

 
 

TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

          

COURSE OBJECTIVES: 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. Apply the knowledge to understand the microbial physiology and to identify the 

microorganisms. 

2. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

 

 

 

TITLE OF THE COURSE : VERMICOMPOSTING 

 

 

COURSE OBJECTIVE: 

• To iunderstand concepts of biofertilizers like vermicomposting. 

 • To understand techniques in Vermicomposting. 



 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

    

 

COURSE OUTCOME 

 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

 

 



 





 
 

 

 

 

 



 

TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

COURSE CODE  : 19CC1101 

L: T: P: C   : 1: 0: 0:1 

 

 

         TOTAL HOURS: 30 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

MODULE 1                  7Hrs 

 

Public Health Microbiology and Disease Outbreaks: Introduction to public health- 

definition, significance and importance of public health. Descriptive and Analytical 

Epidemiological studies. Experimental studies – human volunteers. Sources of disease 

outbreaks, reservoir of pathogens, common source of epidemic. Public health organizations. 

MODULE 2                  7Hrs 

 

Host microbe relationship: Normal microflora of human body and its significance. Pathogen, 

pathogenicity and virulence. Portal of entry. Mechanism of microbial adhesion, colonization 

and invasion of mucous membranes of respiratory, enteric and urogenital tracts. Emerging and 

re-emerging diseases, reservoir of infection. Disease transmission through air, water and food.  

MODULE 3                  7Hrs 

 

Disease prevention and vaccination: Preventing exposure to pathogenic microorganisms. 

Removal of pathogen from food and water. Vector control. Quarantine and isolation of 

individual with diseases. Herd immunity, vaccines for disease prevention, toxoids, other 

approaches to vaccine development. 

 

 

 



MODULE 4                  7Hrs 

Diagnosis of infectious diseases and biomedical waste management: Diagnosis blood 

counts, skin testing and antibody titres. Isolation and culture procedures. Respiratory tract 

cultures, CSF cultures, blood cultures, urine cultures, faecal culture, eye and ear culture. 

Collection, transport, processing and storage of biological specimens. Recent advancement in 

diseases diagnosis. Biomedical waste, classification, types and treatment. 

 

REFERENCES: 

 

1. Brock T.D and Madigan M.T. (1992) Biology of Microorgansims 6th edition. Prentice 

Hall, Eagle wood cliffs N.J.  

2. Connie R Mahon (2010). Textbook of Diagnostic Microbiology. 3rd edition. Pearson.  

3. Fritz H. Kayser (2005), Medical Microbiology. ThiemeVerlag.  

4. Jacquelyn G. Black, Larry M.L Lewis (2009). Microbiology, Principles and Exploration6th 

Edition Wiley, John and Sons.  

5. Jenson, Wright, Robinson (1997), Microbiology for the Health Sciences 4th edition, 

Prentice hall.  

6. Kufe, etal., (2003), Cancer Medicine, BC Decker Inc.  

7. Leslic Collier, John Oxford (2000). Human virologya text book for students of medicine, 

dentistry and microbiology (2nd edition). Oxford University Press.  

8. Mackie amdMcCarthey (1996) Medical micrbiology. Vol2, practical medical 

microbiology, Churchill Livingstone.  

9. Mackie amdMcCarthey (1996) Medical microbiology vol 1, Medical infection. Vol 2, 

practical medical microbiology, Churchil Livingstone.  

10. Madigan, Martinko, Dunlap, Clark. (2009). Brock Biology of Microorganisms, Twelth 

Edition, Benjamin Cummings.  

11. Marjorie Cowan, Kathleen Park Talaro(2009). Micrbiology: A Systems Approach. 2nd 

Edition. The McGraw/Hill.  

12. Nester, Roberts, Pearsall Anderson (1998). Microbiology-A Human Perspective, 2nd 

edition, McGraw-Hill.  

13. Robert S. Burlage, Ronald Atlas, David Stahl, Gill Geesy, Gary Sayler (1998) Techniques 

in Microbial Ecology, Oxford University Press. New York.  

14. Wadher and Bhoosreddy (2005) Medical microbiology. Himalaya Publisher.  

15. Warren Levinson (2000) Medical Microbiology and Immunolog: Examination and Board 

Review 8th Edition. McGraw Hill.  

16. Warren Levinson (2000) Medical Microbiologyandimmunolog examination and board 

review (8th edition) McGraw Hill.  

 

 

 

 



 

 

 

 

TITLE OF THE COURSE : VERMICOMPOSTING 

 COURSE CODE  : 19CC1102 

 L: T: P: C   : 1: 0: 0:1 

 

                                                                                                                     Total hours: 30h 

COURSE OBJECTIVE: 

• To iunderstand concepts of biofertilizers like vermicomposting. 

 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

COURSE OUTCOME 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

MODULE-1                                                                                                                                     10H 

Vermicomposting : Introduction and scope, types of earthworm and classification epigeic, 

endogeic, diageic. Life history of Earthworms (Earthworm Species Eisenia foetida) 

MODULE-2                                                                                                                                                   10h 

Vermicompost Production : Establishment of Vermicomposting and vermiwash unit, different 

methods of vermicomposting: small and large scale bed method, pit method, harvesting the 

compost, storing and packing of vermicompost  

MODULE-3                                                                                                                                                  10h 

Precautions while Vermicomposting, physico- chemical analysis of vermicompost, physical 

parameters of vermicompost, nutrient content of vermicompost and their role in agriculture, 

benefits of vermicompost, pests and diseases of Earthworms. 

 

REFERENCES: 

1. The Textbook of Vermicompost, Vermiwash and Biopesticides : Keshav singh and et 

al Publisher: Biotech Books. 

2. The Book Hand Book Of Biofertilizers & Vermiculture Publisher: Engineers India 

Research Institute Handbook of Organic Farming and Organic Foods With 

Vermicomposting Neem Publisher: Engineers India Research Institute 



3.  Text Book of Applied Zoology: Vermiculture, Apiculture, Sericulture, Lac Culture, 

Agricultural Pests and their Controls: Pradip Jabde Publisher: Discovery Publishing 

House 

4. The Worm Farmer’s Handbook Mid- to Large-Scale Vermicomposting for Farms, 

Businesses, Municipalities, Schools, and Institutions :Rhonda Sherman Publisher: 

Chelsea Green Publishing 

5. Vermiculture Technology: Earthworms, Organic Wastes, and Environmental 

Management:Clive A. Edwards, Norman Q. Arancon, Rhonda L. Sherman Publisher: 

CRC Press 2010 

6. Commercial Vermiculture: How to Build a Thriving Business in Redworms:Peter 

Bogdanov Applied Zoology:N Arumugam , T Murugan , R Ram Prabhu ,J Johnson 

Rajeshwar. Publisher: Saras Publication. 

7. Worm Farming: Setup A Sustainable Vermiculture Earthworm Composting Ranch: 

Brian Grant Publisher: Sparrow Publications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

COURSE CODE  : 19CC1103 

L: T: P: C   : 1: 0: 0:1 

 

TOTAL HOURS: 30 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

MODULE 1                                                                                        15Hrs 

Introduction to toxicology: definition, sources of drugs & routes of drugs administration.. 

Pharmacokinetics: Dose-response relationships: threshold dose, no observed effect level 

(NOEL), measurement of cumulative effects- time relationship. The area under the curve 

(AUC) of the concentration-time profiles, absolute bioavailability, Volume of Distribution 

(Vd). maximum tolerated dose (MTD). Basics of pharmacokinetics, calculation of 

pharmacokinetic estimates. 

 

MODULE 2                  15Hrs 

Overview of metabolism of toxicants: Phase I(C P450 system ) and PhaseII (conjugation) 

Organ toxicity : Hepatotoxicity: mechanism of hepatoxicity caused by carbon tetrachloride. 

Nephrotoxocity, Neurotoxicity,Endocrine toxicants, Respiratory toxicity.  



Evaluation of toxicity- Selection of organisms, Preclinical toxicological studies. Calculation 

of LD50 & ED50. Acute, subacute and chronic toxicity studies. Irwin profile test. .Lipinski’s 

rule for drug like molecule. 

 

REFERENCES: 

Text books:  

1. Essentials of medical pharmacology. TRIPATHI (K D). 6th edition, 2009, Jaypee 

Brothers Publihsers. 

2. Concepts of toxicology , OMKAR, 2014, Vishal Publishers. 

3. Textbook of modern toxicology.  HODGSON (Ernest), 4th Ed. 2010, John Wiley. 

Reference Books   

4. Foyes principles of medicinal chemistry, LEMKE (Thomas L);6th edition,  2008, 

Wolter Klu Publishers. 

5. Introduction to biochemical toxicology, HODGSON (Ernest); 3rd edition, 2001, Wiley 

Publishers. 

6. Goodman and Gilman pharmacological chemistry, HARDMAN (Joel G);LIM,10th 

edition, 2001, Tata McGrawhill. 

7. In vitro toxicology. GAD (Shayne Cox), 2nd Ed., 2000, Taylor Publications. 

8. Medical toxicology., DART (Richard C),2004,  Lippincott. 

9. Molecular toxicology: advanced text, PLANT (Nick), 2003, BIOS Science. 

10. Principles of toxicology testing, BARILE (Frank A)., 2008, CRC Press. 

11. Casarett and Doulls toxicology, KLAASSEN (Curtis D)., 6th edition, 2001,  Oxford 

University Press. 

12. Environmental toxicology. , BHATTACHARYA, 2011, Books & Al Publishers. 

 

 

 

 

 

 

 

 



 

 

 

 

 

TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  

COURSE CODE   : 19CC1104 

L: T: P: C    : 1: 0: 0: 1 

 

COURSE OBJECTIVE: 

Student will have a basic understanding of metabolic reactions, their regulation and how 

breakdown of this circuit will lead to diseased state. Students will also be made aware as to 

how these diseases affect the body, how are they detected and how to handle them. 

 

COURSE OUTCOME: 

Students will be able to comprehend the logic behind metabolic reactions and how they lead to 

production of energy by the body. They will have an overall view of several diseases including 

their biochemical implications and tests performed for detection. 

 

MODULE 1                    15 h  

Chemical reactions, Thermodynamics of reactions, introduction to cell, Anabolism and 

catabolism, Brief introduction to carbohydrate, fat and protein metabolism. Electron transport 

chain, The role of enzymes and hormones in regulation of metabolism  

 

MODULE 2                   15 h  

Metabolic disorders: Diabetes Mellitus, Atherosclerosis, Renal failure and muscular 

dystrophies. Etiology and Detection. Role of isozymes. Detection of sugar, creatinine, urea and 

proteins in biological fluids in laboratory 

 

BOOKS:  

 

1. Lehninger- Principles of Biochemistry; DL Nelson and MM Cox [Eds), 6th Edn. Macmillan 

Publications (2012).  

 

REFERENCE: 

 

1. Donald Voet, Judith G Voet, Biochemistry, 4th Edition, John Wiley and Sons  

2.Textbook of Biochemistry with Clinical Correations – Thomas M. Devlin, John Wiley & 

Sons; 7th edition (22 January 2010)  

 

 

 



 

 

 

 

 

TITLE OF THE COURSE : MODELS FOR STUDYING HUMAN DISEASES  

COURSE CODE  : 19CC1105 

L: T: P: C   : 1: 0: 0:1 

 

TOTAL HOURS: 30 

 

COURSE OBJECTIVE:  

To understand the models to study human lifestyle disorders which are relevant to solve 

medical and non-medical health issues. 

 

COURSE OUTCOME:  

The student will be able to optimize and validate the models (vertebrate and non-vertebrate) 

for better understanding of lifestyle disorders. 

 

MODULE 1                  15 hrs  

Features for considering organisms as an experimental model. Understanding the central 

dogma of molecular biology, Concepts of Bacteria, Fungi, Viruses and their related virulence. 

Comparison of bacterial genome and proteome to fly, mealy bug, C. elegans, earthworm and 

other invertebrates. Use of bacteria and fly as model organisms for studying various human 

related diseases. Concepts of Gnotobiotics and its research implications. 

 

MODULE 2                  15 hrs 

Drosophila - Life cycle, Genetic control and embryonic development: maternal effect genes, 

Segmentation genes, Homeotic selector genes, Biochemical assays, fly as a model for Diabetes, 

Neurodegeneration and Microbiome (bacterial, fungal and viral associations). Mitochondrial 

dysfunctions, oxidative stress and concepts & theory on free radicals. Nano-phytobioactives 

and their applications in human health with special reference to neurobiology. 

 

BOOKS:  

• Principles of Lehninger Biochemistry, by Nelson and Cox (2008). McGraw-Hill Higher 

Education. 

• Dennis, D.T and Turpin D.H. (ed). 1990. Plant physiology, Biochemistry and 

Molecular biology, Longman Scientific and Technical Esses. 



• Lea, P.J. and Leegood, R.C. 1993. Plant Biochemistry and Molecular Biology. John 

Wiley & Sons, West Susses. 

REFERENCES:  

• Taiz, I. and Zeiger, E. 1999. Plant Physiology. The Benjamin/comings publishing Co., 

Redwood City, USA.  

• Willey, J. M., Sherwood, L., Woolverton, C. J., & Prescott, L. M. (2008). Prescott, 

Harley, and Klein's microbiology (8th edn). New York: McGraw-Hill Higher 

Education. 
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TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

          

COURSE OBJECTIVES: 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. Apply the knowledge to understand the microbial physiology and to identify the 

microorganisms. 

2. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

 

 

 

TITLE OF THE COURSE : VERMICOMPOSTING 

 

 

COURSE OBJECTIVE: 

• To iunderstand concepts of biofertilizers like vermicomposting. 



 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

    

 

COURSE OUTCOME 

 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

 

 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

 

 

 

 

 

 

         TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  



 

 

 

 

COURSE OBJECTIVE: 

• Student will have a basic understanding of metabolic reactions, their regulation and 

how breakdown of this circuit will lead to diseased state. 

• Students will also be made aware as to how these diseases affect the body, how are they 

detected and how to handle them. 

 

COURSE OUTCOME: 

• Students will be able to comprehend the logic behind metabolic reactions and how they 

lead to production of energy by the body. 

• They will have an overall view of several diseases including their biochemical 

implications and tests performed for detection. 

 

TITLE OF THE COURSE : MODELS FOR STUDYING HUMAN DISEASES  

 

 

COURSE OBJECTIVE:  

To understand the models to study human lifestyle disorders which are relevant to solve 

medical and non-medical health issues. 

 

COURSE OUTCOME:  

The student will be able to optimize and validate the models (vertebrate and non-vertebrate) 

for better understanding of lifestyle disorders. 

 

 



 





 
 

 

 

 



 

 

TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

COURSE CODE  : 20CC1101 

L: T: P: C   : 1: 0: 0:1 

 

 

         TOTAL HOURS: 30 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

MODULE 1                  7Hrs 

 

Public Health Microbiology and Disease Outbreaks: Introduction to public health- 

definition, significance and importance of public health. Descriptive and Analytical 

Epidemiological studies. Experimental studies – human volunteers. Sources of disease 

outbreaks, reservoir of pathogens, common source of epidemic. Public health organizations. 

MODULE 2                  7Hrs 

 

Host microbe relationship: Normal microflora of human body and its significance. Pathogen, 

pathogenicity and virulence. Portal of entry. Mechanism of microbial adhesion, colonization 

and invasion of mucous membranes of respiratory, enteric and urogenital tracts. Emerging and 

re-emerging diseases, reservoir of infection. Disease transmission through air, water and food.  

MODULE 3                  7Hrs 

 

Disease prevention and vaccination: Preventing exposure to pathogenic microorganisms. 

Removal of pathogen from food and water. Vector control. Quarantine and isolation of 

individual with diseases. Herd immunity, vaccines for disease prevention, toxoids, other 

approaches to vaccine development. 

 

 



 

MODULE 4                  7Hrs 

Diagnosis of infectious diseases and biomedical waste management: Diagnosis blood 

counts, skin testing and antibody titres. Isolation and culture procedures. Respiratory tract 

cultures, CSF cultures, blood cultures, urine cultures, faecal culture, eye and ear culture. 

Collection, transport, processing and storage of biological specimens. Recent advancement in 

diseases diagnosis. Biomedical waste, classification, types and treatment. 

 

REFERENCES: 

 

1. Brock T.D and Madigan M.T. (1992) Biology of Microorgansims 6th edition. Prentice 

Hall, Eagle wood cliffs N.J.  

2. Connie R Mahon (2010). Textbook of Diagnostic Microbiology. 3rd edition. Pearson.  

3. Fritz H. Kayser (2005), Medical Microbiology. ThiemeVerlag.  

4. Jacquelyn G. Black, Larry M.L Lewis (2009). Microbiology, Principles and Exploration6th 

Edition Wiley, John and Sons.  

5. Jenson, Wright, Robinson (1997), Microbiology for the Health Sciences 4th edition, 

Prentice hall.  

6. Kufe, etal., (2003), Cancer Medicine, BC Decker Inc.  

7. Leslic Collier, John Oxford (2000). Human virologya text book for students of medicine, 

dentistry and microbiology (2nd edition). Oxford University Press.  

8. Mackie amdMcCarthey (1996) Medical micrbiology. Vol2, practical medical 

microbiology, Churchill Livingstone.  

9. Mackie amdMcCarthey (1996) Medical microbiology vol 1, Medical infection. Vol 2, 

practical medical microbiology, Churchil Livingstone.  

10. Madigan, Martinko, Dunlap, Clark. (2009). Brock Biology of Microorganisms, Twelth 

Edition, Benjamin Cummings.  

11. Marjorie Cowan, Kathleen Park Talaro(2009). Micrbiology: A Systems Approach. 2nd 

Edition. The McGraw/Hill.  

12. Nester, Roberts, Pearsall Anderson (1998). Microbiology-A Human Perspective, 2nd 

edition, McGraw-Hill.  

13. Robert S. Burlage, Ronald Atlas, David Stahl, Gill Geesy, Gary Sayler (1998) Techniques 

in Microbial Ecology, Oxford University Press. New York.  

14. Wadher and Bhoosreddy (2005) Medical microbiology. Himalaya Publisher.  

15. Warren Levinson (2000) Medical Microbiology and Immunolog: Examination and Board 

Review 8th Edition. McGraw Hill.  

16. Warren Levinson (2000) Medical Microbiologyandimmunolog examination and board 

review (8th edition) McGraw Hill.  

 

 

 



 

 

 

 

 

TITLE OF THE COURSE : VERMICOMPOSTING 

 COURSE CODE  : 20CC1102 

 L: T: P: C   : 1: 0: 0:1 

 

                                                                                                                     Total hours: 30h 

COURSE OBJECTIVE: 

To iunderstand concepts of biofertilizers like vermicomposting. 

 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

COURSE OUTCOME 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

MODULE-1                                                                                                                                     10H 

Vermicomposting : Introduction and scope, types of earthworm and classification epigeic, 

endogeic, diageic. Life history of Earthworms (Earthworm Species Eisenia foetida) 

MODULE-2                                                                                                                                                   10h 

Vermicompost Production : Establishment of Vermicomposting and vermiwash unit, different 

methods of vermicomposting: small and large scale bed method, pit method, harvesting the 

compost, storing and packing of vermicompost  

MODULE-3                                                                                                                                                  10h 

Precautions while Vermicomposting, physico- chemical analysis of vermicompost, physical 

parameters of vermicompost, nutrient content of vermicompost and their role in agriculture, 

benefits of vermicompost, pests and diseases of Earthworms. 

 

REFERENCES: 

1. The Textbook of Vermicompost, Vermiwash and Biopesticides : Keshav singh and et 

al Publisher: Biotech Books. 

2. The Book Hand Book Of Biofertilizers & Vermiculture Publisher: Engineers India 

Research Institute Handbook of Organic Farming and Organic Foods With 

Vermicomposting Neem Publisher: Engineers India Research Institute 



3.  Text Book of Applied Zoology: Vermiculture, Apiculture, Sericulture, Lac Culture, 

Agricultural Pests and their Controls: Pradip Jabde Publisher: Discovery Publishing 

House 

4. The Worm Farmer’s Handbook Mid- to Large-Scale Vermicomposting for Farms, 

Businesses, Municipalities, Schools, and Institutions :Rhonda Sherman Publisher: 

Chelsea Green Publishing 

5. Vermiculture Technology: Earthworms, Organic Wastes, and Environmental 

Management:Clive A. Edwards, Norman Q. Arancon, Rhonda L. Sherman Publisher: 

CRC Press 2010 

6. Commercial Vermiculture: How to Build a Thriving Business in Redworms:Peter 

Bogdanov Applied Zoology:N Arumugam , T Murugan , R Ram Prabhu ,J Johnson 

Rajeshwar. Publisher: Saras Publication. 

7. Worm Farming: Setup A Sustainable Vermiculture Earthworm Composting Ranch: 

Brian Grant Publisher: Sparrow Publications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

COURSE CODE  : 20CC1103 

L: T: P: C   : 1: 0: 0:1 

 

TOTAL HOURS: 30 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

MODULE 1                                                                                        15Hrs 

Introduction to toxicology: definition, sources of drugs & routes of drugs administration.. 

Pharmacokinetics: Dose-response relationships: threshold dose, no observed effect level 

(NOEL), measurement of cumulative effects- time relationship. The area under the curve 

(AUC) of the concentration-time profiles, absolute bioavailability, Volume of Distribution 

(Vd). maximum tolerated dose (MTD). Basics of pharmacokinetics, calculation of 

pharmacokinetic estimates. 

 

MODULE 2                  15Hrs 

Overview of metabolism of toxicants: Phase I(C P450 system ) and PhaseII (conjugation) 

Organ toxicity : Hepatotoxicity: mechanism of hepatoxicity caused by carbon tetrachloride. 

Nephrotoxocity, Neurotoxicity,Endocrine toxicants, Respiratory toxicity.  



Evaluation of toxicity- Selection of organisms, Preclinical toxicological studies. Calculation 

of LD50 & ED50. Acute, subacute and chronic toxicity studies. Irwin profile test. .Lipinski’s 

rule for drug like molecule. 

 

REFERENCES: 

Text books:  

1. Essentials of medical pharmacology. TRIPATHI (K D). 6th edition, 2009, Jaypee 

Brothers Publihsers. 

2. Concepts of toxicology , OMKAR, 2014, Vishal Publishers. 

3. Textbook of modern toxicology.  HODGSON (Ernest), 4th Ed. 2010, John Wiley. 

Reference Books   

4. Foyes principles of medicinal chemistry, LEMKE (Thomas L);6th edition,  2008, 

Wolter Klu Publishers. 

5. Introduction to biochemical toxicology, HODGSON (Ernest); 3rd edition, 2001, Wiley 

Publishers. 

6. Goodman and Gilman pharmacological chemistry, HARDMAN (Joel G);LIM,10th 

edition, 2001, Tata McGrawhill. 

7. In vitro toxicology. GAD (Shayne Cox), 2nd Ed., 2000, Taylor Publications. 

8. Medical toxicology., DART (Richard C),2004,  Lippincott. 

9. Molecular toxicology: advanced text, PLANT (Nick), 2003, BIOS Science. 

10. Principles of toxicology testing, BARILE (Frank A)., 2008, CRC Press. 

11. Casarett and Doulls toxicology, KLAASSEN (Curtis D)., 6th edition, 2001,  Oxford 

University Press. 

12. Environmental toxicology. , BHATTACHARYA, 2011, Books & Al Publishers. 

 

 

 

 

 

 

 

 



 

 

 

 

 

TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  

COURSE CODE   : 20CC1104 

L: T: P: C    : 1: 0: 0: 1 

 

COURSE OBJECTIVE: 

Student will have a basic understanding of metabolic reactions, their regulation and how 

breakdown of this circuit will lead to diseased state. Students will also be made aware as to 

how these diseases affect the body, how are they detected and how to handle them. 

 

COURSE OUTCOME: 

Students will be able to comprehend the logic behind metabolic reactions and how they lead to 

production of energy by the body. They will have an overall view of several diseases including 

their biochemical implications and tests performed for detection. 

 

MODULE 1                    15 h  

Chemical reactions, Thermodynamics of reactions, introduction to cell, Anabolism and 

catabolism, Brief introduction to carbohydrate, fat and protein metabolism. Electron transport 

chain, The role of enzymes and hormones in regulation of metabolism  

 

MODULE 2                   15 h  

Metabolic disorders: Diabetes Mellitus, Atherosclerosis, Renal failure and muscular 

dystrophies. Etiology and Detection. Role of isozymes. Detection of sugar, creatinine, urea and 

proteins in biological fluids in laboratory 

 

BOOKS:  

 

1. Lehninger- Principles of Biochemistry; DL Nelson and MM Cox [Eds), 6th Edn. Macmillan 

Publications (2012).  

 

REFERENCE: 

 

1. Donald Voet, Judith G Voet, Biochemistry, 4th Edition, John Wiley and Sons  

2.Textbook of Biochemistry with Clinical Correations – Thomas M. Devlin, John Wiley & 

Sons; 7th edition (22 January 2010)  

 

 

 



 

 

 

 

 

TITLE OF THE COURSE : MODELS FOR STUDYING HUMAN DISEASES  

COURSE CODE  : 20CC1105 

L: T: P: C   : 1: 0: 0:1 

 

TOTAL HOURS: 30 

 

COURSE OBJECTIVE:  

To understand the models to study human lifestyle disorders which are relevant to solve 

medical and non-medical health issues. 

 

COURSE OUTCOME:  

The student will be able to optimize and validate the models (vertebrate and non-vertebrate) 

for better understanding of lifestyle disorders. 

 

MODULE 1                  15 hrs  

Features for considering organisms as an experimental model. Understanding the central 

dogma of molecular biology, Concepts of Bacteria, Fungi, Viruses and their related virulence. 

Comparison of bacterial genome and proteome to fly, mealy bug, C. elegans, earthworm and 

other invertebrates. Use of bacteria and fly as model organisms for studying various human 

related diseases. Concepts of Gnotobiotics and its research implications. 

 

MODULE 2                  15 hrs 

Drosophila - Life cycle, Genetic control and embryonic development: maternal effect genes, 

Segmentation genes, Homeotic selector genes, Biochemical assays, fly as a model for Diabetes, 

Neurodegeneration and Microbiome (bacterial, fungal and viral associations). Mitochondrial 

dysfunctions, oxidative stress and concepts & theory on free radicals. Nano-phytobioactives 

and their applications in human health with special reference to neurobiology. 

 

BOOKS:  

• Principles of Lehninger Biochemistry, by Nelson and Cox (2008). McGraw-Hill Higher 

Education. 

• Dennis, D.T and Turpin D.H. (ed). 1990. Plant physiology, Biochemistry and 

Molecular biology, Longman Scientific and Technical Esses. 



• Lea, P.J. and Leegood, R.C. 1993. Plant Biochemistry and Molecular Biology. John 

Wiley & Sons, West Susses. 

REFERENCES:  

• Taiz, I. and Zeiger, E. 1999. Plant Physiology. The Benjamin/comings publishing Co., 

Redwood City, USA.  

• Willey, J. M., Sherwood, L., Woolverton, C. J., & Prescott, L. M. (2008). Prescott, 

Harley, and Klein's microbiology (8th edn). New York: McGraw-Hill Higher 

Education. 
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TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

          

COURSE OBJECTIVES: 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. Apply the knowledge to understand the microbial physiology and to identify the 

microorganisms. 

2. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

 

 

 

TITLE OF THE COURSE : VERMICOMPOSTING 

 

 

COURSE OBJECTIVE: 

• To iunderstand concepts of biofertilizers like vermicomposting. 



 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

    

 

COURSE OUTCOME 

 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

 

 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

 

 

 

 

 

 

         TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  



 

 

 

 

COURSE OBJECTIVE: 

• Student will have a basic understanding of metabolic reactions, their regulation and 

how breakdown of this circuit will lead to diseased state. 

• Students will also be made aware as to how these diseases affect the body, how are they 

detected and how to handle them. 

 

COURSE OUTCOME: 

• Students will be able to comprehend the logic behind metabolic reactions and how they 

lead to production of energy by the body. 

• They will have an overall view of several diseases including their biochemical 

implications and tests performed for detection. 

 

TITLE OF THE COURSE : MODELS FOR STUDYING HUMAN DISEASES  

 

 

COURSE OBJECTIVE:  

To understand the models to study human lifestyle disorders which are relevant to solve 

medical and non-medical health issues. 

 

COURSE OUTCOME:  

The student will be able to optimize and validate the models (vertebrate and non-vertebrate) 

for better understanding of lifestyle disorders. 

 

 







 

 

 

 

 

 

 

TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

COURSE CODE  : 21CC1101 

L: T: P: C   : 1: 0: 0:1 

 

 

         TOTAL HOURS: 30 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

MODULE 1                  7Hrs 

 

Public Health Microbiology and Disease Outbreaks: Introduction to public health- 

definition, significance and importance of public health. Descriptive and Analytical 

Epidemiological studies. Experimental studies – human volunteers. Sources of disease 

outbreaks, reservoir of pathogens, common source of epidemic. Public health organizations. 

MODULE 2                  7Hrs 

 

Host microbe relationship: Normal microflora of human body and its significance. Pathogen, 

pathogenicity and virulence. Portal of entry. Mechanism of microbial adhesion, colonization 

and invasion of mucous membranes of respiratory, enteric and urogenital tracts. Emerging and 

re-emerging diseases, reservoir of infection. Disease transmission through air, water and food.  

MODULE 3                  7Hrs 

 

Disease prevention and vaccination: Preventing exposure to pathogenic microorganisms. 

Removal of pathogen from food and water. Vector control. Quarantine and isolation of 



individual with diseases. Herd immunity, vaccines for disease prevention, toxoids, other 

approaches to vaccine development. 

 

 

 

MODULE 4                  7Hrs 

Diagnosis of infectious diseases and biomedical waste management: Diagnosis blood 

counts, skin testing and antibody titres. Isolation and culture procedures. Respiratory tract 

cultures, CSF cultures, blood cultures, urine cultures, faecal culture, eye and ear culture. 

Collection, transport, processing and storage of biological specimens. Recent advancement in 

diseases diagnosis. Biomedical waste, classification, types and treatment. 

 

REFERENCES: 

 

1. Brock T.D and Madigan M.T. (1992) Biology of Microorgansims 6th edition. Prentice 

Hall, Eagle wood cliffs N.J.  

2. Connie R Mahon (2010). Textbook of Diagnostic Microbiology. 3rd edition. Pearson.  

3. Fritz H. Kayser (2005), Medical Microbiology. ThiemeVerlag.  

4. Jacquelyn G. Black, Larry M.L Lewis (2009). Microbiology, Principles and Exploration6th 

Edition Wiley, John and Sons.  

5. Jenson, Wright, Robinson (1997), Microbiology for the Health Sciences 4th edition, 

Prentice hall.  

6. Kufe, etal., (2003), Cancer Medicine, BC Decker Inc.  

7. Leslic Collier, John Oxford (2000). Human virologya text book for students of medicine, 

dentistry and microbiology (2nd edition). Oxford University Press.  

8. Mackie amdMcCarthey (1996) Medical micrbiology. Vol2, practical medical 

microbiology, Churchill Livingstone.  

9. Mackie amdMcCarthey (1996) Medical microbiology vol 1, Medical infection. Vol 2, 

practical medical microbiology, Churchil Livingstone.  

10. Madigan, Martinko, Dunlap, Clark. (2009). Brock Biology of Microorganisms, Twelth 

Edition, Benjamin Cummings.  

11. Marjorie Cowan, Kathleen Park Talaro(2009). Micrbiology: A Systems Approach. 2nd 

Edition. The McGraw/Hill.  

12. Nester, Roberts, Pearsall Anderson (1998). Microbiology-A Human Perspective, 2nd 

edition, McGraw-Hill.  

13. Robert S. Burlage, Ronald Atlas, David Stahl, Gill Geesy, Gary Sayler (1998) Techniques 

in Microbial Ecology, Oxford University Press. New York.  

14. Wadher and Bhoosreddy (2005) Medical microbiology. Himalaya Publisher.  

15. Warren Levinson (2000) Medical Microbiology and Immunolog: Examination and Board 

Review 8th Edition. McGraw Hill.  

16. Warren Levinson (2000) Medical Microbiologyandimmunolog examination and board 

review (8th edition) McGraw Hill.  



 

 

 

 

 

 

 

 

TITLE OF THE COURSE : VERMICOMPOSTING 

 COURSE CODE  : 21CC1102 

 L: T: P: C   : 1: 0: 0:1 

 

                                                                                                                     Total hours: 30h 

COURSE OBJECTIVE: 

To iunderstand concepts of biofertilizers like vermicomposting. 

 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

COURSE OUTCOME 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

MODULE-1                                                                                                                                     10H 

Vermicomposting : Introduction and scope, types of earthworm and classification epigeic, 

endogeic, diageic. Life history of Earthworms (Earthworm Species Eisenia foetida) 

MODULE-2                                                                                                                                                   10h 

Vermicompost Production : Establishment of Vermicomposting and vermiwash unit, different 

methods of vermicomposting: small and large scale bed method, pit method, harvesting the 

compost, storing and packing of vermicompost  

MODULE-3                                                                                                                                                  10h 

Precautions while Vermicomposting, physico- chemical analysis of vermicompost, physical 

parameters of vermicompost, nutrient content of vermicompost and their role in agriculture, 

benefits of vermicompost, pests and diseases of Earthworms. 

 

REFERENCES: 



1. The Textbook of Vermicompost, Vermiwash and Biopesticides : Keshav singh and et 

al Publisher: Biotech Books. 

2. The Book Hand Book Of Biofertilizers & Vermiculture Publisher: Engineers India 

Research Institute Handbook of Organic Farming and Organic Foods With 

Vermicomposting Neem Publisher: Engineers India Research Institute 

3.  Text Book of Applied Zoology: Vermiculture, Apiculture, Sericulture, Lac Culture, 

Agricultural Pests and their Controls: Pradip Jabde Publisher: Discovery Publishing 

House 

4. The Worm Farmer’s Handbook Mid- to Large-Scale Vermicomposting for Farms, 

Businesses, Municipalities, Schools, and Institutions :Rhonda Sherman Publisher: 

Chelsea Green Publishing 

5. Vermiculture Technology: Earthworms, Organic Wastes, and Environmental 

Management:Clive A. Edwards, Norman Q. Arancon, Rhonda L. Sherman Publisher: 

CRC Press 2010 

6. Commercial Vermiculture: How to Build a Thriving Business in Redworms:Peter 

Bogdanov Applied Zoology:N Arumugam , T Murugan , R Ram Prabhu ,J Johnson 

Rajeshwar. Publisher: Saras Publication. 

7. Worm Farming: Setup A Sustainable Vermiculture Earthworm Composting Ranch: 

Brian Grant Publisher: Sparrow Publications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

COURSE CODE  : 21CC1103 

L: T: P: C   : 1: 0: 0:1 

 

TOTAL HOURS: 30 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

MODULE 1                                                                                        15Hrs 

Introduction to toxicology: definition, sources of drugs & routes of drugs administration.. 

Pharmacokinetics: Dose-response relationships: threshold dose, no observed effect level 

(NOEL), measurement of cumulative effects- time relationship. The area under the curve 

(AUC) of the concentration-time profiles, absolute bioavailability, Volume of Distribution 

(Vd). maximum tolerated dose (MTD). Basics of pharmacokinetics, calculation of 

pharmacokinetic estimates. 

 

MODULE 2                  15Hrs 

Overview of metabolism of toxicants: Phase I(C P450 system ) and PhaseII (conjugation) 



Organ toxicity : Hepatotoxicity: mechanism of hepatoxicity caused by carbon tetrachloride. 

Nephrotoxocity, Neurotoxicity,Endocrine toxicants, Respiratory toxicity.  

Evaluation of toxicity- Selection of organisms, Preclinical toxicological studies. Calculation 

of LD50 & ED50. Acute, subacute and chronic toxicity studies. Irwin profile test. .Lipinski’s 

rule for drug like molecule. 

 

REFERENCES: 

Text books:  

1. Essentials of medical pharmacology. TRIPATHI (K D). 6th edition, 2009, Jaypee 

Brothers Publihsers. 

2. Concepts of toxicology , OMKAR, 2014, Vishal Publishers. 

3. Textbook of modern toxicology.  HODGSON (Ernest), 4th Ed. 2010, John Wiley. 

Reference Books   

4. Foyes principles of medicinal chemistry, LEMKE (Thomas L);6th edition,  2008, 

Wolter Klu Publishers. 

5. Introduction to biochemical toxicology, HODGSON (Ernest); 3rd edition, 2001, Wiley 

Publishers. 

6. Goodman and Gilman pharmacological chemistry, HARDMAN (Joel G);LIM,10th 

edition, 2001, Tata McGrawhill. 

7. In vitro toxicology. GAD (Shayne Cox), 2nd Ed., 2000, Taylor Publications. 

8. Medical toxicology., DART (Richard C),2004,  Lippincott. 

9. Molecular toxicology: advanced text, PLANT (Nick), 2003, BIOS Science. 

10. Principles of toxicology testing, BARILE (Frank A)., 2008, CRC Press. 

11. Casarett and Doulls toxicology, KLAASSEN (Curtis D)., 6th edition, 2001,  Oxford 

University Press. 

12. Environmental toxicology. , BHATTACHARYA, 2011, Books & Al Publishers. 

 

 

 

 

 

 



 

 

 

 

 

 

 

TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  

COURSE CODE   : 21CC1104 

L: T: P: C    : 1: 0: 0: 1 

 

COURSE OBJECTIVE: 

Student will have a basic understanding of metabolic reactions, their regulation and how 

breakdown of this circuit will lead to diseased state. Students will also be made aware as to 

how these diseases affect the body, how are they detected and how to handle them. 

 

COURSE OUTCOME: 

Students will be able to comprehend the logic behind metabolic reactions and how they lead to 

production of energy by the body. They will have an overall view of several diseases including 

their biochemical implications and tests performed for detection. 

 

MODULE 1                    15 h  

Chemical reactions, Thermodynamics of reactions, introduction to cell, Anabolism and 

catabolism, Brief introduction to carbohydrate, fat and protein metabolism. Electron transport 

chain, The role of enzymes and hormones in regulation of metabolism  

 

MODULE 2                   15 h  

Metabolic disorders: Diabetes Mellitus, Atherosclerosis, Renal failure and muscular 

dystrophies. Etiology and Detection. Role of isozymes. Detection of sugar, creatinine, urea and 

proteins in biological fluids in laboratory 

 

BOOKS:  

 

1. Lehninger- Principles of Biochemistry; DL Nelson and MM Cox [Eds), 6th Edn. Macmillan 

Publications (2012).  

 

REFERENCE: 

 

1. Donald Voet, Judith G Voet, Biochemistry, 4th Edition, John Wiley and Sons  

2.Textbook of Biochemistry with Clinical Correations – Thomas M. Devlin, John Wiley & 

Sons; 7th edition (22 January 2010)  

 



 

 

 

 

 

 

 

TITLE OF THE COURSE : MODELS FOR STUDYING HUMAN DISEASES  

COURSE CODE  : 21CC1105 

L: T: P: C   : 1: 0: 0:1 

 

TOTAL HOURS: 30 

 

COURSE OBJECTIVE:  

To understand the models to study human lifestyle disorders which are relevant to solve 

medical and non-medical health issues. 

 

COURSE OUTCOME:  

The student will be able to optimize and validate the models (vertebrate and non-vertebrate) 

for better understanding of lifestyle disorders. 

 

MODULE 1                  15 hrs  

Features for considering organisms as an experimental model. Understanding the central 

dogma of molecular biology, Concepts of Bacteria, Fungi, Viruses and their related virulence. 

Comparison of bacterial genome and proteome to fly, mealy bug, C. elegans, earthworm and 

other invertebrates. Use of bacteria and fly as model organisms for studying various human 

related diseases. Concepts of Gnotobiotics and its research implications. 

 

MODULE 2                  15 hrs 

Drosophila - Life cycle, Genetic control and embryonic development: maternal effect genes, 

Segmentation genes, Homeotic selector genes, Biochemical assays, fly as a model for Diabetes, 

Neurodegeneration and Microbiome (bacterial, fungal and viral associations). Mitochondrial 

dysfunctions, oxidative stress and concepts & theory on free radicals. Nano-phytobioactives 

and their applications in human health with special reference to neurobiology. 

 

BOOKS:  

• Principles of Lehninger Biochemistry, by Nelson and Cox (2008). McGraw-Hill Higher 

Education. 



• Dennis, D.T and Turpin D.H. (ed). 1990. Plant physiology, Biochemistry and 

Molecular biology, Longman Scientific and Technical Esses. 

• Lea, P.J. and Leegood, R.C. 1993. Plant Biochemistry and Molecular Biology. John 

Wiley & Sons, West Susses. 

REFERENCES:  

• Taiz, I. and Zeiger, E. 1999. Plant Physiology. The Benjamin/comings publishing Co., 

Redwood City, USA.  

• Willey, J. M., Sherwood, L., Woolverton, C. J., & Prescott, L. M. (2008). Prescott, 

Harley, and Klein's microbiology (8th edn). New York: McGraw-Hill Higher 

Education. 

 
 

 



                         
 

DAYANANDA SAGAR UNIVERSITY 
SHAVIGE MALLESHWARA HILLS, KUMARASWAMY 

LAYOUT 

BENGALURU – 560 111, KARNATAKA. 

                       (2021-2022) 
 

 

 

 

TITLE OF THE COURSE : PUBLIC HEALTH MICROBIOLOGY 

          

COURSE OBJECTIVES: 

1 Study emphazies the relationship between the defences of the human body and the virulence 

factors of pathogenic microorganisms. 

2. It describes the infection, diseases, pathogenesis and the body’s defence against pathogenic 

microorganisms. 

 

COURSE OUTCOMES: 

1. Apply the knowledge to understand the microbial physiology and to identify the 

microorganisms. 

2. It describes how diseases are spread and how the transmission of pathogens can be 

controlled. 

 

 

 

TITLE OF THE COURSE : VERMICOMPOSTING 

 

 

COURSE OBJECTIVE: 

• To iunderstand concepts of biofertilizers like vermicomposting. 



 • To understand techniques in Vermicomposting. 

 • To increase employability of the students.  

• To improve the soil quality by promoting the biofertilizers.  

    

 

COURSE OUTCOME 

 

1) Produce good quality of Vermicompost and Vermiculture.  

2) Acquire skills for entrepreneurship . 

 

 

 

TITLE OF THE COURSE : PRECLINICAL TOXICOLOGY   

 

COURSE OBJECTIVE:  

1. Is aimed at fresher who needs to get initiated into Clinical research studies that require 

basic knowledge of  principles of  pharmacokinetics, drug metabolism, organ toxicity 

and toxicity evaluation concepts 

2. To give essentials of  toxicology required  by professionals aiming to work involving  

preclinical toxicity evaluation studies. 

COURSE OUTCOME: 

1. Student should get adequate understanding of principles of preclinical toxicology  

2. Student should get foundation knowledge to enable them to take up studies in clinical 

research.  

 

 

 

 

 

 

         TITLE OF THE COURSE  : CLINICAL BIOCHEMISTRY  



 

 

 

 

COURSE OBJECTIVE: 

• Student will have a basic understanding of metabolic reactions, their regulation and 

how breakdown of this circuit will lead to diseased state. 

• Students will also be made aware as to how these diseases affect the body, how are they 

detected and how to handle them. 

 

COURSE OUTCOME: 

• Students will be able to comprehend the logic behind metabolic reactions and how they 

lead to production of energy by the body. 

• They will have an overall view of several diseases including their biochemical 

implications and tests performed for detection. 

 

TITLE OF THE COURSE : MODELS FOR STUDYING HUMAN DISEASES  

 

 

COURSE OBJECTIVE:  

To understand the models to study human lifestyle disorders which are relevant to solve 

medical and non-medical health issues. 

 

COURSE OUTCOME:  

The student will be able to optimize and validate the models (vertebrate and non-vertebrate) 

for better understanding of lifestyle disorders. 

 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL HYDRAULICS 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 

 Introduction to Relay Based Control 

                   System 

2022:

Course Content

3rd Sem B. Tech Mechanical Engineering



 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 
  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 

 



Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL PNEUMATICS 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 

2022: 4th sem B. Tech Mechanical Engineering



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 

 



 

             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL HYDRAULICS 

2017-2018:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 



 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 

  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 



 

Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL PNEUMATICS 

2017-2018:   4th Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 

 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL HYDRAULICS 

2018-2019:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 

 Introduction to Relay Based Control 

                   System 



 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 
  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 

 



Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL PNEUMATICS 

2018-2019:   4th Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL HYDRAULICS 

2019-2020:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 

 Introduction to Relay Based Control 

                   System 



 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 
  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 

 



Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL PNEUMATICS 

2019-2020:   4th Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL HYDRAULICS 

2020-2021:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 

 Introduction to Relay Based Control 

                   System 



 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 
  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 

 



Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL PNEUMATICS 

2020-2021:   4th Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 

 

 



Autodesk Design and Innovation Centre 

Course: Autodesk FUSION 360-Beginner 

SEMESTER                       III 

YEAR  II 

COURSE CODE   

TITLE OF THE COURSE  Autodesk FUSION 360-Beginner 
 

Course Aim and Summary 

The course aims at introducing fundamentals of design and computer aided design using Autodesk 

FUSION 360 along with various parameter involved in developing a product from scratch. The course 

deals with all the parameters involved in starting with CAD and setting up base knowledge for product 

design. 

Course Objectives: 
The objectives of the course are: 

 To understand fundamentals of design and computer aided design 

 To explore various tools offered in FUSION 360 

 Training on all the basic tools required to start a product design 

 To enable the students to explore the CAD environment and understand core concepts of 
design 

 To expose students to industrial part or component modelling techniques  
 
Course Outcomes 
Students after completing the course will be able to: 

1. Download Student version of Cloud Based Fusion 360 software and install on their Laptops 
2. Use features of Fusion 360 such as Sketching, Part modelling, Assembly, Simulation and 

rendering. 
3. Create simple 3-D solid models using Fusion 360 
4. Demonstrate application of various Workbench options 
5. Create 3-D models of Mechanical components as a project 
6. Be industry ready with the latest design tool knowledge 

MODULE COURSE DESCRIPTION 
MODULE 1 SKETCHING Introduction to sketching; Various sketching tools; lines, 

circles, slots and various other sketching tools; Modify 
tools; trim, extend, fillet, chamfer and other important 
modifier tools. 
Dimension and Constraints; Various dimensioning types 
available in the software and various constraints available 
to fully define a sketch 

MODULE 2 PART MODELLING Converting the 2D sketches to 3D parts will be covered 
here along with all the 3D part modelling tools and some 
options to edit the features of the existing parts 

MODULE 3 ASSEMBLY DESIGN 
AND DRAFTING 

Assembling various parts and defining relationships 
between them. Creating joints like rigid, slot, revolve, ball 
and other major joints to define the motion between the 
components ;Generate drafts or drawings of the given 



assembly or part and adding all the necessary information 
and generating bill of materials  

MODULE 4 ANIMATION AND 
RENDER 

Introduction to animation environment and also simple 
animation on existing assemblies to understand how they 
actual work in real life application; Photorealistic renders 
for looks and presentation will be extracted with the help 
of the rendering tool and exported to be used for various 
applications. 

MODULE 5 SIMULATION Finite element analysis is the method applied to 
understand the behaviour of the designed parts in real 
world application and a glimpse of this will be explained 
in the simulation environment 

 



Autodesk Design and Innovation Centre 

Course: Autodesk FUSION 360-Advanced 

SEMESTER                       IV 

YEAR  II 

COURSE CODE   

TITLE OF THE COURSE  Autodesk FUSION 360-Advanced 
 

Course Aim and Summary 

The course aims at introducing advanced concepts of design using Autodesk FUSION 360 dealing 

product analysis, refinement and manufacturing. The course deals with all the parameters involved in 

analysing a design for practical application and to refine the design to its best possible state and set 

up the product for manufacturing with various manufacturing techniques. 

Course Objectives: 
The objectives of the course are: 

 To understand various analysis done on a model using FEM techniques 

 To refine the product design with the inputs from FEM outcomes 

 To re-define the modelling technique using generative design enabling AI and cloud 
computing 

 To set-up the model environment and generate tooling operations and jigs and fixtures with 
CAM 

 
Course Outcomes: 
Students after completing the course will be able to: 

 Understand the fundamentals of Finite element analysis 

 Apply the concept of analysis to refine the component design 

 Apply advanced designing techniques like Generative Design and explore unconventional 
design options 

 Understand the difference between conventional product design and analysis and 
generative design principles 

 Generating tool path and machining operations for manufacturing the design to obtain the 
physical component 

 

MODULE COURSE DESCRIPTION 

MODULE 1 SHAPE 
OPTIMIZATION 

Introduction to shape optimization; Meshing model into 
finite elements ;Setting the information for optimization of 
the model; Constraining the model and playing loads; 
Setting symmetry planes for even optimization; Setting the 
information for optimization of the model based on strength 
or weight or both ;Solving the optimization criteria set; 
Analyzing the obtained optimized mesh; Importing the mesh 
top design environment and reiterating the model based on 
the  mesh reference to create a refined product design. 



MODULE 2 GENERATIVE 
DESIGN 

Introduction to Generative design; Difference between 
Generative design and topology optimization; Process 
parameters set up and live demonstration ;Studying the 
outcomes of generative design solver; Case study analysis; 
Manufacturing criteria; Challenges of generative design. 

MODULE 3 CAM Introduction to Computer aided manufacturing; Setting up 
the environment and model ;Setting stock and machine 
information 
Setting the operation parameters and tool information 
based on the library or by creating tools for the machine 
available ;Performing necessary machining operations in 
CAM environment ;Generating machine codes based on the 
operations; Virtual demo of machining in FUSION 360; 
Validation of machining parameters set; Exporting the G-
code and feeding it to a CNC machine  

MODULE 4 RAPID 
PROTOTYPING  

Introduction to rapid prototyping; Introduction to additive 
manufacturing and the history of 3D printing; Various 
methods for additive manufacturing and their merits and 
demerits; Introduction to desktop manufacturing and 
prototyping.; Additive manufacturing as the future of 
manufacturing and the business prospects of additive 
manufacturing. 

MODULE 5 3D PRINTING Introduction to FDM manufacturing and demonstration of 
various parts constituting an FDM machine; General working 
principle of FDM machine.; Introduction to 3D printing slicer 
software; Working demonstration of FDM machine; Session 
on design for additive manufacturing covering various 
domains of engineering with examples using FUSION 360 
and covering some essential tools required for designing a 
product or a simple part; Introduction to PrusaSlicer and 
advanced options in PrusaSlicer and print settings; 
Understanding various materials for 3D printing and 
determining the best material for use in a given situation; 
Understanding the complete process of 3D printing 
beginning from the design of the component and checking 
the requirements for 3D printing and slicing the part and 
beginning to print the part; Post processing of the printed 
parts; Live demonstration of 3D printing; Printed models 
display and review on how to achieve design best suited for 
3D printing using DFAM techniques. 

 



Autodesk Design and Innovation Centre 

Course: Autodesk FUSION 360-Beginner 

SEMESTER                       III 

YEAR  II 

COURSE CODE   

TITLE OF THE COURSE  Autodesk FUSION 360-Beginner 
 

Course Aim and Summary 

The course aims at introducing fundamentals of design and computer aided design using Autodesk 

FUSION 360 along with various parameter involved in developing a product from scratch. The course 

deals with all the parameters involved in starting with CAD and setting up base knowledge for product 

design. 

Course Objectives: 
The objectives of the course are: 

 To understand fundamentals of design and computer aided design 

 To explore various tools offered in FUSION 360 

 Training on all the basic tools required to start a product design 

 To enable the students to explore the CAD environment and understand core concepts of 
design 

 To expose students to industrial part or component modelling techniques  
 
Course Outcomes 
Students after completing the course will be able to: 

1. Download Student version of Cloud Based Fusion 360 software and install on their Laptops 
2. Use features of Fusion 360 such as Sketching, Part modelling, Assembly, Simulation and 

rendering. 
3. Create simple 3-D solid models using Fusion 360 
4. Demonstrate application of various Workbench options 
5. Create 3-D models of Mechanical components as a project 
6. Be industry ready with the latest design tool knowledge 

MODULE COURSE DESCRIPTION 
MODULE 1 SKETCHING Introduction to sketching; Various sketching tools; lines, 

circles, slots and various other sketching tools; Modify 
tools; trim, extend, fillet, chamfer and other important 
modifier tools. 
Dimension and Constraints; Various dimensioning types 
available in the software and various constraints available 
to fully define a sketch 

MODULE 2 PART MODELLING Converting the 2D sketches to 3D parts will be covered 
here along with all the 3D part modelling tools and some 
options to edit the features of the existing parts 

MODULE 3 ASSEMBLY DESIGN 
AND DRAFTING 

Assembling various parts and defining relationships 
between them. Creating joints like rigid, slot, revolve, ball 
and other major joints to define the motion between the 
components ;Generate drafts or drawings of the given 



assembly or part and adding all the necessary information 
and generating bill of materials  

MODULE 4 ANIMATION AND 
RENDER 

Introduction to animation environment and also simple 
animation on existing assemblies to understand how they 
actual work in real life application; Photorealistic renders 
for looks and presentation will be extracted with the help 
of the rendering tool and exported to be used for various 
applications. 

MODULE 5 SIMULATION Finite element analysis is the method applied to 
understand the behaviour of the designed parts in real 
world application and a glimpse of this will be explained 
in the simulation environment 

 



Autodesk Design and Innovation Centre 

Course: Autodesk FUSION 360-Advanced 

SEMESTER                       IV 

YEAR  II 

COURSE CODE   

TITLE OF THE COURSE  Autodesk FUSION 360-Advanced 
 

Course Aim and Summary 

The course aims at introducing advanced concepts of design using Autodesk FUSION 360 dealing 

product analysis, refinement and manufacturing. The course deals with all the parameters involved in 

analysing a design for practical application and to refine the design to its best possible state and set 

up the product for manufacturing with various manufacturing techniques. 

Course Objectives: 
The objectives of the course are: 

 To understand various analysis done on a model using FEM techniques 

 To refine the product design with the inputs from FEM outcomes 

 To re-define the modelling technique using generative design enabling AI and cloud 
computing 

 To set-up the model environment and generate tooling operations and jigs and fixtures with 
CAM 

 
Course Outcomes: 
Students after completing the course will be able to: 

 Understand the fundamentals of Finite element analysis 

 Apply the concept of analysis to refine the component design 

 Apply advanced designing techniques like Generative Design and explore unconventional 
design options 

 Understand the difference between conventional product design and analysis and 
generative design principles 

 Generating tool path and machining operations for manufacturing the design to obtain the 
physical component 

 

MODULE COURSE DESCRIPTION 

MODULE 1 SHAPE 
OPTIMIZATION 

Introduction to shape optimization; Meshing model into 
finite elements ;Setting the information for optimization of 
the model; Constraining the model and playing loads; 
Setting symmetry planes for even optimization; Setting the 
information for optimization of the model based on strength 
or weight or both ;Solving the optimization criteria set; 
Analyzing the obtained optimized mesh; Importing the mesh 
top design environment and reiterating the model based on 
the  mesh reference to create a refined product design. 



MODULE 2 GENERATIVE 
DESIGN 

Introduction to Generative design; Difference between 
Generative design and topology optimization; Process 
parameters set up and live demonstration ;Studying the 
outcomes of generative design solver; Case study analysis; 
Manufacturing criteria; Challenges of generative design. 

MODULE 3 CAM Introduction to Computer aided manufacturing; Setting up 
the environment and model ;Setting stock and machine 
information 
Setting the operation parameters and tool information 
based on the library or by creating tools for the machine 
available ;Performing necessary machining operations in 
CAM environment ;Generating machine codes based on the 
operations; Virtual demo of machining in FUSION 360; 
Validation of machining parameters set; Exporting the G-
code and feeding it to a CNC machine  

MODULE 4 RAPID 
PROTOTYPING  

Introduction to rapid prototyping; Introduction to additive 
manufacturing and the history of 3D printing; Various 
methods for additive manufacturing and their merits and 
demerits; Introduction to desktop manufacturing and 
prototyping.; Additive manufacturing as the future of 
manufacturing and the business prospects of additive 
manufacturing. 

MODULE 5 3D PRINTING Introduction to FDM manufacturing and demonstration of 
various parts constituting an FDM machine; General working 
principle of FDM machine.; Introduction to 3D printing slicer 
software; Working demonstration of FDM machine; Session 
on design for additive manufacturing covering various 
domains of engineering with examples using FUSION 360 
and covering some essential tools required for designing a 
product or a simple part; Introduction to PrusaSlicer and 
advanced options in PrusaSlicer and print settings; 
Understanding various materials for 3D printing and 
determining the best material for use in a given situation; 
Understanding the complete process of 3D printing 
beginning from the design of the component and checking 
the requirements for 3D printing and slicing the part and 
beginning to print the part; Post processing of the printed 
parts; Live demonstration of 3D printing; Printed models 
display and review on how to achieve design best suited for 
3D printing using DFAM techniques. 
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INDUSTRIAL HYDRAULICS 

2016-2017:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 

 Introduction to Relay Based Control 

                   System 



 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 
  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 

 



Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 
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INDUSTRIAL PNEUMATICS 

2016-2017:   4th Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 
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INDUSTRIAL HYDRAULICS 

2017-2018:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 



 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 

  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 



 

Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 
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INDUSTRIAL PNEUMATICS 

2017-2018:   4th Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 

 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL HYDRAULICS 

2018-2019:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 

 Introduction to Relay Based Control 

                   System 



 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 
  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 

 



Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 
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Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 
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INDUSTRIAL HYDRAULICS 

2019-2020:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 

 Introduction to Relay Based Control 

                   System 



 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 
  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 

 



Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 
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2019-2020:   4th Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL HYDRAULICS 

2020-2021:   3rd Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO HYDRAULICS  
 
What is Hydraulics? 

 Important basic terms 

 Characteristics of Industrial Hydraulics 

 Comparison of Hydraulics Vs. Electrical  

 Electronics, Pneumatics and Mechanical 

 Applications of Hydraulics 

 

Basic physical properties 

i. Pressure. 

ii. Pascal’s Law. 

iii. Force transmission 

iv. Pressure transmission 

v. Displacement Transmission 

vi. Calculations 

vii. Flow rate and Flow Law. 

 Graphical Symbols and Hydraulic circuits. 

 Hydraulic Fluids 

 Hydraulic pumps 

 Hydraulic Cylinder and Motor 

 

       Hydraulic Control valves 

i. PCV 

ii. FCV 

iii. DCV 

 Introduction to Relay Based Control 

                   System 



 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

 

Hands-On-Training 
  
Exercise 1 : Extending a cylinder by 

operating a push button 

 

 Exercise 2 : Signal storage by electrical 

self-locking, setting and resetting 

using a momentary-contact switch 

 

Exercise 3 Mechanical locking by 

means of momentary-contact 

switch contacts 

Exercise 4 Electrical locking by 

means of contactor contacts 

Exercise 5 : Signal storage by means 

of contactor contacts 

Accumulator 

Exercise 6 : accumulator applications 

Exercise 7 : Pressure switches and 

proximity switches 

 

Exercise 8 : Advance control with 

time-dependent intermediate stop 

 

 

Course Description:  This course is an introduction to the basic hydraulic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

 

 



Course Objectives: Upon successful completion of Introduction to Hydraulic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within hydraulic systems. 

 Specific design, application, and maintenance functions of hydraulic systems. 

 Hydraulic pumps, fluid conductors, connectors, and means of transmission.  

 

 

Course Outcomes: On completion of the Technical Certification – Hydraulics, students were 

able to: 

 Demonstrate knowledge of introductory concepts within hydraulic systems. 

 Identify specific design, application, and maintenance functions of hydraulic systems. 

 Demonstrate knowledge of hydraulic pumps, fluid conductors, connectors, and means of 

transmission. 

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 

 



             DAYANANDA SAGAR UNIVERSITY                        

CENTRE OF COMPETENCE FOR 

AUTOMATION TECHNOLOGIES 

KUDLU GATE, HOSUR ROAD, BENGALURU-560068. 
_____________________________________________________________________________________ 

INDUSTRIAL PNEUMATICS 

2020-2021:   4th Sem. B. Tech Mechanical Engineering 

Course Content 

BASIC & ELECTRO PNEUMATICS  

What is Pneumatics? 

 What is Pneumatics? 
 Important basic terms 

 Characteristics of Industrial Pneumatics 

 Comparison of Pneumatics Vs Electrical  

 Applications of Pneumatics 

 

 

Basic physical properties 

 i. Pressure. 

 ii. Pascal’s Law. 

 iii. Force transmission 

 iv. Pressure transmission 

 v. Displacement Transmission 

 vi. Calculations 

 vii. Flow rate and Flow Law. 

 

 Graphical Symbols and Pneumatic circuits. 

 Generation of compressed air 

 Processing of compressed air 

 Maintenance unit 

 Compressors 

 

 

Pneumatic Control valves 

i. PCV 



ii. FCV 

iii. DCV 

 

 Introduction to Relay Based Control 

                   System 

 Function of Relays 

 SPDT contacts 

 Signal storage logic 

 AND and OR logic 

  

 

 

 

 

 

Hands-On-Training  
 

Exercise 1 : Direct and indirect control       

of a single-acting cylinder, extending 

 

 Exercise 2 : Direct and indirect control 

of a double-acting cylinder with pushbutton 

Exercise 3 : Signal storage by means 

of contactor contacts 

Exercise 4: Controlling a double- 

acting cylinder, impulse valve, 2 push-buttons 

 

Exercise 5 : Displacement dependent 

control of a double acting cylinder, impulse valve 

 

Exercise 6 : Pressure-dependent 

control of 1 double-acting cylinder 

Exercise 7 : Time-dependent control 

of 1 double-acting cylinder 

Exercise 8 : Holding-element control 

of a double-acting cylinder with impulse 

valve, directly controlled 

 

 Exercise 9 : Displacement-dependent 

control of a double-acting cylinder, 

impulse valve, cylinder switch 



Exercise 10 : Sequential control of 2 

double-acting cylinders with impulse 

valves and signal overlapping 

 

 Exercise 11 : Sequential control of 2 

double-acting cylinders with spring 

return valves and step sequence 

 

Course Description:  This course is an introduction to the basic pneumatic systems. 

Underlying scientific principles and their practical applications are covered. The laboratory 

reinforces the principles learned through hands-on experiments. 

 

Course Objectives: Upon successful completion of Introduction to Pneumatic Systems, the 

student demonstrate proficiency in the following: 

 Introductory concepts within pneumatic systems. 

 Specific design, application, and maintenance functions of pneumatic systems. 

 Air Water Filter, Compressor, Manifold, connectors, and means of transmission.  

 

 

Program Outcomes: On completion of the Technical Certification – Pneumatics, students 

were able to: 

 Demonstrate knowledge of introductory concepts within pneumatic systems. 

 Identify specific design, application, and maintenance functions of pneumatic systems. 

 Demonstrate knowledge of Air Water Filter, Compressor, Manifold, connectors, and 

means of transmission.  

 Perform work safely by promoting a safe work environment. 

 Communicate technical information. 
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Workshop Topic 

Workshop #1 Core Java Skill and Introduction to Android Application Development. 

Workshop #2 Hands of Interactive Session on Core Android Components 
Intents and Data Storage. 

Workshop #3 Hands of Interactive Session with Asynchronous Programming and Core 
Android Component Broadcast Receiver. 

Workshop #4 Hands on Session working with Background Application Development 
and Notifications. 

Workshop #5 Advanced Concepts of Android Location, Sensors, Maps and Audio 
Framework. 

Workshop #6 Hands on Session on Mini Android App Development to Communicate 
with Web Services and Demonstration of Some Mini Projects. 

Venue – CT Lab, B Block, DSU 

Student Coordinators: Shoumya (6205017536) Faculty Coordinator: Dr.Pramod T C 

Mukund (7019745356)  (8123432938) 



                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

 

  Dayanand Sagara University 

Department of Computer Science & Technology 

 

Cordially invites you to the 

Value added course 

On 

“Git & GitHub 101” 

For 5
th

 & 7
th

 Sem CST students 

Date: 21
st
  to 24

th
  July 2022 

Mode of conduction: Online 

 

 
 

 

 

 

 

 

 

 

**The top 3 projects will be suitably rewarded after the mini hackathon** 

 
Faculty Cordinators         Conveners 

Prof Baskar Venugopalan      1. Dr A Srinivas 

Prof Swetha Patil                ( Dean DSU SOE) 

                        2. Dr M Shahina Parveen 

Student Cordinators                     (Chairperson,CST)         

Amitash, Rahul 

COURSE OBJECTIVES 

 How to keep track of the 

different versions of your 

code and configuration files 

using a popular version 

control system (VCS) called 

Git.  

 How to setup an account with 

GitHub and how can you 

create your own remote 

repositories to store code and 

configuration 

COURSE OUTCOMES 

 Students will be able to 

maintain their code's history 

in Git and collaborate with 

others in GitHub. 

 

 Students would be able to 

have their github credentials 

as a value add. 



 
 

Google Android Application Development 
 

Course Duration: 50 Hours 

6 days with 8-9 Hours/Day 

 
Android is the first truly open and comprehensive platform for mobile devices, all of 

the software to run a mobile phone but without the proprietary obstacles that have 

hindered mobile innovation. This course is designed for Java programmers who 

want to kick start their careers in mobile application development 

 
Course Content: 

 

Day 1 

Short Introduction to Core Java Fundamentals 

 Setting up Java Development Environment

 OOPS Concepts

 Setters and Getters

 Classes and Interfaces

 Constructors

 Method Overloading

 
Setup of Android Development Environment 

 
 System requirements

 Eclipse and SDK installation, AVD creation

 Creating first Android application

 Project Structure
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Android Application Fundamentals 

 
 Dalvik Virtual Machine

 Introduction to Basic Buildings Blocks of Android

 Life Cycle of an Android Application

 
User Interface 

 
 Layout Fundamentals

 Layout Manager Introductions

 Linear Layout

 Relative Layout

 Constraint Layout.

 
Activity 

 
 Life Cycle of an Activity

 Data Binding Libraries

 Interaction with Other Apps

 Working with Fragments
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Day 2 

 

Intents 

 
 Intent Filters

 Intent Categories

 Registering Our Custom Phone Dialler.

 Bundles and Parcalables

 Passing Data Via Intents

 
Data Storage 

 
 Preferences

 Storing Files on SD card

 SQLite Databases

 Content Providers

 Building a Content Provider

 Accessing Phone Contacts Provider






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Day 3 
 
 
 

 

Menu and Dialog: 

 
 Building Menus

 Options Menu

 Context Menu

 Creating Alert Dialogs

 Creating Input Dialogs

 
 
 

Broadcast Receivers 

 
 Types of Broadcasts

 Creating and Registering Broadcast Receivers

 Sending Broadcast Messages

 
Asynchronous Components 

 
 Async Tasks

 Threads and Handler

 The Timer Class


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Day 4 

 

Working with Notifications 

 
 Creating Notifications

 Managing Notifications

 
Services 

 
 Services Introduction

 Types of Services

 Local Service

 Binder Service

 Remote Service

 Intent Service

 Overview of Android Interface Definition Language (AIDL)

 Defining the interface

 Implementing an interface

 Exposing the interface

 Invoking IPC methods


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Day 5 

Building Location Based Applications 

 Working with Locations

 Location Manager

 Working with GoogleMaps

 
 
 

Working with Adaptors 

 
 Recycler Views

 Array adaptors

 Creating Custom Adaptors

 
 

 
Android Media API 

 
 Playing audio/video

 Media recording
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Day 6 

 

Advanced Android Topics 

 
 Server Communication using HTTP

 GET and POST

 A Small Exercise on Communicating with Web Service

 
Working with Sensors 

 
 Vibrating a Phone.

 Working with Accelerometer.

 
Android Application Signing 

 
 Signing Android Applications

 Run Time Permission Declaration & Enforcement

 
Demonstration of Bluetooth Application 

 
 Bluetooth Stack Introduction

 Demonstration of Bluetooth Application

 
Demonstration of Developing Server Backend 

 
 Developing Server Application

 Hosting the Application in Apache Tomcat
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DAYANANDA SAGAR UNIVERSITY 
College of Pharmaceutical Sciences 

Kumaraswamy layout, Bengaluru -78 

01/06/2021 

STUDENT CIRCULAR 

This is to inform all the students pursuing B.Phamn 

M.Pharm/ Pharm.D are required to register their names 

for the value added program in the following subjects for 

the academic year 2020-21. 

1. Pharmaceutics Drug Targeting 

Strategies 
2 Pharmaceutical 

Chemistry Green Chemistry 

3. Pharmacognosy Plant Tissue Culture 

4. Pharmacology Pre-clinical Rescareh in 

Neuropharmacoloy 

5. Pharmacy Practice Medical Writing 

PRINCIPAL 

PRINCTPAL 
e ge of Pharmaceutical siciences 

ayananda Sagar Univers:y 

Rumaraswamy Layout, 
Bengalurus 560 073. 







































COURSE CONTENT

1. Mechanism & types of Stress

2. Workshop on Stress Management

3. Cognitive distortions &  Coping Mechanisms

4. Time management and techniques

5. Relaxation techniques 

6. Anger management 

7. Sleep Hygiene

8. Social media and Screen time

9. Communication Skills & Interpersonal relations 

10. Exam preparation and Routine establishment

11. Assertion Skills

12. Success and stress

13. Anxiety and Depression

14. Suicide and Suicide gatekeeping

15. Managing exams successfully

About the course

Got into a Medical College . What now?

How to manage expectations and reality?

How to cope with success and failure?

How to cope with new environment, peers, academics, duties & 

responsibilities and still manage to have some fun

Come on a journey with us to get a hands on experience and 

develop techniques that will help manage the stress, time, 

exams & success for a Holistic wellbeing because a healthy 

mind and body makes a healthy Doctor



        DR CHANDRAMMA DAYANANDA SAGAR INSTITUTE OF 

MEDICAL EDUCATION AND RESEARCH 
Harohalli, KanakapuraTaluk,Ramanagara District  

(A unit of Dayananda Sagar University)  

 

  

   COURSE ON DEVELOPING SKILLS TO IMPROVE MENTAL- EMOTIONAL 

RESILIENCE  

PROGRAM SCHEDULE 

 Duration:  One Month (30hrs)   

 From 2.05.2022 to 30.05.2022                                                                Venue: Lecture Hall    

                                                                 

Date  Time Topic Name of the Resource 

Faculty 

  2.05.2022 5.30 -6.30 P.M Introduction to Value Added 

Course  

Dr.Neeraj Raj 

  3.05.2022 5.30 -6.30 P.M Ice breaking Dr.Anupama 

  4.05.2022 5.30 -6.30 P.M Key words – a guide Dr.Gopal Das 

  5.05.2022 5.30 -6.30 P.M Mechanism of stress Dr.Neeraj Raj 

  6.05.2022 5.30 -6.30 P.M Types of stress Dr.Neeraj Raj 

  7.06.2022 3.30 PM – 5.30 PM Workshop on Stress Management Dr.Gopal Das and 

Team 

  9.05.2022  5.30 -6.30 P.M Cognitive distortions Dr.Anupama 

  

10.05.2022 

 5.30 -6.30 P.M Coping mechanisms Dr.Anupama 

  

11.05.2022 

 5.30 -6.30 P.M Time management and techniques 

WORKSHOP 
Dr.Gopal Das and 

Team 

  

12.05.2022 

 5.30 -6.30 P.M  Relaxation techniques 

WORKSHOP 

Dr.Neeraj Raj and 

Team 

  

13.05.2022 

 5.30 -6.30 P.M Relaxation techniques 

WORKSHOP 

Dr.Neeraj Raj and 

Team 

   

14.05.2022 

3.30 PM – 5.30 PM Anger management  

WORKSHOP 

Dr.Gopal Das and 

Team 

  

16.05.2022 

 5.30 -6.30 P.M Sleep Hygiene Dr.Tarachand Naik 



  

17.05.2022 

 5.30 -6.30 P.M Social media and Screen time Dr.Tarachand Naik 

  

18.05.2022 

 5.30 -6.30 P.M Communication Skills Dr.Anupama 

  

19.05.2022 

 5.30 -6.30 P.M Interpersonal Relations Dr.Anupama 

 20.05.2022  5.30 -6.30 P.M Exam preparation and Routine 

establishment 

Dr.Neeraj Raj 

21.05.2022 3.30 PM – 5.30 PM  WORKSHOP- Assertion Skills Dr.Anupama and Team 

23.05.2022  5.30 -6.30 P.M Unmanaged stress Dr.Neeraj Raj 

24.05.2022  5.30 -6.30 P.M Success and stress Dr.Neeraj Raj 

25.05.2022  5.30 -6.30 P.M Introduction to Anxiety and 

Depression 
Dr.Anupama 

26.05.2022  5.30 -6.30 P.M Suicide and Suicide gatekeeping 

-A WORKSHOP 

Dr.Gopal Das and 

Team 

27.05.2022 5.30 -6.30 P.M Suicide and Suicide gatekeeping 

-A WORKSHOP 

Dr.Gopal Das and 

Team 

28.05.2022 3.30 PM – 5.30 PM WORKSHOP-Managing exams 

successfully 

Dr.Gopal Das and 

Team 

30.5.2022 5.30 -6.30 P.M Valedictory & Feedback    

 

 

 

  

 

  

 

 









 

Certification Program 

Introduction to Statistics Using Excel 

Dayananda Sagar University’s "Introduction to Statistics" delves into statistical thinking concepts 

over eighteen hours that are essential for learning from data and communicating insights. By the end 

of the certificate course, a participant will be able to perform exploratory data analysis, understand 

key principles of sampling, and select appropriate tests of significance for multiple contexts. The 

student will gain the foundational skills that prepare them to pursue more advanced topics in statistical 

thinking and business analytics using Excel. 

Topics include an understanding of Advanced Excel, Descriptive Statistics, Sampling, Probability, 

Sampling Distributions and the Central Limit Theorem, Regression, Common Tests of Significance, 

Resampling, Multiple Comparisons. 

The certificate program is particularly recommended for those students and practicing managers who 

would like to take up business analytics and decision making as a specialized field of study. 

Eventually decision making is the fundamental role of a manager. It is also applicable for research 

scholars and those students making a foray into doctoral studies. 

On successful completion of the course a student will be awarded a certificate from Dayananda Sagar 

University, Bengaluru. 

Learning Outcomes: 

1. A student will on completion of this course have a firm grasp on the basics of statistics 

2. A student will on completion of this course have a firm grasp on the basic concepts of 

descriptive statistics 

3. A student will on completion of this course have a firm grasp on bivariate analyses 

4. A student will on completion of this course have a firm grasp on probability theory and the 

rules for calculating with probabilities 

5. A student will on completion of this course have a firm grasp on sampling distributions 

6. A student will on completion of this course have a firm grasp on inferential statistics: 

estimation by means of a confidence interval 

7. A student will on completion of this course have a firm grasp on main ingredients of the 

method of significance testing 

Instructor 
 

Prof. K.N. Amaranth is an accomplished data analytics professional with impressive career credentials 

of about three decades. He is a versatile statistician making noteworthy recommendations for strategic 

decision making. Amarnath consults widely as Senior Research Analyst with deep insight into market 

trends and business scenarios driving at effective market positioning several product launches. 
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Session Plan & Schedule 
 

Overview of Microsoft Excel, Mathematics, Probability, and Statistics for MBA 

# Topic Content Remark Duration 
Session 1 Advanced Excel Relative & Absolute Addresses, Range 

Names, Auditing Formulas, COUNTA, 

COUNTBLANK, COUNTIF, SUMIF, 

AVERAGEIF, COUNTIFS, SUMIFS, 

AVERAGEIFS, SUMPRODUCT, IF, 

VLOOKUP, RAND, RANDBETWEEN, 
Pivot Tables, Data Tables, Goal Seek 

It is assumed 

that the 

students have 

"basic" 

knowledge of 

Excel. 

3 hours 

Session 2 Mathematics for 

Business 

➢ Linear Equations and Inequalities 

(Theory) 

➢ Graphs and Lines (Theory) 

➢ Linear Regression (Theory) 

➢ Systems of Linear Equations 

(Theory) 

➢ Matrices (Theory + Excel Demo) 

➢ Linear Programming in Two 

Dimensions: A Geometric Approach 

(Theory) 

➢ Linear Programming: The Simplex 

Method (Theory) 
➢ Logic, Sets, and Counting (Theory) 

 3 hours 

Session 3 Describing the 

Distribution of a 

Variable & 

Finding 

Relationships 

among Variables 

➢ Introduction 

➢ Basic Concepts 

➢ Summarizing Categorical Variables 

➢ Summarizing Numeric Variables 

➢ Time Series Data 

➢ Outliers and Missing Values 

➢ Excel Tables for Filtering, Sorting, 

and Summarizing* 

➢ Relationships among Categorical 

Variables 

➢ Relationships among Categorical 

Variables and a Numeric Variable 

➢ Relationships among Numeric 

Variables 
➢ Pivot Tables* 

 3 hours 

Session 4 Probability and 

Probability 

Distributions 

➢ Introduction 

➢ Probability Essentials 

➢ Probability Distribution of a 

Random Variable 

➢ The Normal Distribution 

➢ The Binomial Distribution 

➢ The Poisson and Exponential 

Distributions* 

 3 hours 

Session 5 Statistical 

Inference I 

➢ Sampling and Sampling 

Distributions 

o Introduction 

o Sampling Terminology 
o Methods for Selecting 

Random Samples 

o Introduction to Estimation 

▪ The Central Limit 

Theorem 
➢ Confidence Interval Estimation 

o Introduction 
o Sampling Distributions 

 3 hours 
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  o Confidence Interval for a 
Mean 

o Confidence Interval for a 
Total 

o Confidence Interval for a 
Proportion 

o Confidence Interval for a 
Standard Deviation 

o Sample Size Selection* 

  

Session 6 Statistical 

Inference II 

➢ Hypothesis Testing 

o Introduction 
o Concepts in Hypothesis 

Testing 

o Hypothesis Tests for a 
Population Mean 

o Hypothesis Tests for Other 
Parameters* 

o Tests for Normality 
o Chi-Square Test for 

Independence 

➢ Analysis of Variance and 

Experimental Design 

o Introduction 

o One-Way ANOVA 
o Using Regression to 

Perform ANOVA* 

o The Multiple Comparison 
Problem* 

o Two-Way ANOVA* 

 3 hours 

     

* The starred line-items above are optional which may not be covered due to paucity of time. 
     

References: 
1. [For Session 1] Microsoft Excel 2019 Data Analysis and Business Modeling by Wayne Winston. 
A 2013 edition of the above book is freely available from the link below: 
https://bit.ly/2R8DSbu 
2. [For Session 2] College Mathematics for Business, Economics, Life Sciences, and Social Sciences (13th 
edition) by Barnett et al. A copy of the book can be accessed from the URL below: 
https://bit.ly/3uxOpdG 
3. Business Analytics: Data Analysis and Decision Making (7th edition) by Albright and Winston. 
The students need to buy this book for the Sessions 3, 4, 5, and 6. 
Compulsory pre-reading: 
1. Microsoft Excel 2019 Fundamentals Workshop. 
https://bit.ly/3yOxGGs 
Or any other Excel 2019 fundamentals book can also be referred. 
2. Kindly brush-up your high-school mathematical understanding from the below NCERT textbooks 
website. 
https://ncert.nic.in/textbook.php 
Or if you have other basic mathematics books for high-school or plus-two, you can refer them. 

Software required (compulsory): 
Microsoft 2016 or Microsoft 2019 should be available on your laptops or desktops. Please remember to 
activate the “Data Analysis” and “Solver” options on your “Data” tab of Excel. After activating, it looks 
like the below. 

https://bit.ly/2R8DSbu
https://bit.ly/3uxOpdG
https://bit.ly/3yOxGGs
https://ncert.nic.in/textbook.php


























School of Commerce and Management Studies-PG Programs                     

Course Outcomes Value Added Program 

 

 

1. Financial Markets and Investment Analysis 

 Understand the broad functioning of a bank both at the macro and at micro levels 

 Recognize the framework of securities market and its functioning 

 Develop a conceptual and analytical understanding of the framework of evaluating 

a bond and equity 

 

2. Artificial Intelligence and Social Science 

 

 Data gathering and structuring and storing to be able to derive benefits from Data 

bases, data warehouse/Data Marts, Data Mining, Business Intelligence, OLAP. 

 Use Analytics and present insights with reasoning. 

 Learn Fundamentals of AI, ML, DL concepts along with Robots & Automation 

 Understand concepts of AI governance, ethics, and security 

 Worldwide AI adoption and implementation 

 

3. Applied Business Analytics Using R and Python 

 

 Learn data structures and their application in R and Python 

 Perform data visualization using R and Python 

 Perform data wrangling using R and Python 

 Understand concepts of AI governance, ethics and Security 

 Perform data import and tidying in R and Python 

4. Information Technology & Applications 

 

 Understand the tools and applications of ERP, e-CRM, e-ticketing 

 Understand the different solutions available and select and use the right solution 

 Perform different roles such as Business analysts, Project Manager, IT Manager, 

Business Consultants 

5. A Practical Guide to managing People at work 

 Create a usable job summary document detailing the various parameters that it 

would contain 

 Create a list of competencies required for a job role 

 Explore the uses of an assessment center and understand the interview process. 

Study a model center like the one used in the armed forces 

 Understand a job evaluation process and create a compensation package using 

logical pay band’s 

 

 

 

 



 

6. Essentials of Contemporary Marketing in the digital Era 

 

 Create a usable marketing plan. 

 Create a list of basics required for managing sales 

 Create a credible digital marketing process 

 Create a digital marketing plan to do SWOT analysis and defining a target group to 

track and measure the reach of a product/service 

 Classify digital channels, their advantages and limitations , to perceiving their ways 

of their integration , taking into account the consideration of the available budget 
to promote product/service in a personalized manner 

 

7. Job Readiness Program in Supply Chain Management 

 

 Be ready to perform a job role as a Demand Planner in an organization. 

 Be able to analyze data using standard tools and techniques to build forecasting 

models. 

 Calculate critical parameters related to inventory management and use ABC 

classification to optimize inventory levels 

 Be ready to perform a job role as a Procurement Executive in an organization. 

 

 

8. Digital Transformation 

 Understand the need and potential impact of Digital Transformation and learn to 

adapt to this fast-changing environment.  

 Explore 4 major emerging technologies (Cloud Computing, Internet of Things 

(IOT), Artificial Intelligence (AI) and Big Data) impacting   Digital Transformation 

 Develop understanding of how Digital integrates it into the 

Business.  Understanding on how Digital transformation will help various industries  
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SEMESTER/YEAR : II / I YEAR 
COURSE CODE : Value Added Program 
TITLE OF THE COURSE : A Practical Guide to Managing People at Work 

Background 

Finding and hiring the right people is often cited as the number one concern of businesses today. 
It seems everybody is competing for the best and brightest workers. A critical component of the 
People Manager Value Proposition is to hire talented people who enable the organization to 
achieve its strategic goals. Once you have hired good employees, the next step that successful 
people managers take is to develop the full potential of their employees. Performance 
management is a process that helps managers achieve the goal of getting the best from their 
employees. 

 
A key role for a people manager is to hire great people, place them, pay them a fair wage, 
evaluate their contribution and retain them. This value-added course looks at such people 
management parameters in alignment with larger HR issues that organizations face and is meant 
to be a pre-cursor to more advanced HR courses. The aim of this course is to give a practical 
guide to managing people at work. In the course a student will engage with some HR theories 
and then see how they translate into every day working life. 

 
At the end of this course, a student will be better equipped to choose a suitable employee, to 
motivate and appraise a team, to manage compensation and to lead and make decision on a day- 
to-day basis with respect to the HR function. 

 
Course Objectives 

 
1. To learn the theory and practice of Manpower Staffing. 
2. To understand the role of performance appraisal and management 
3. To learn the science of compensation management 

 
Course Outcomes 

 
On completion of this course the student should be able to: 

 
1. Create a usable job description 
2. Create a list of competencies required for a job role 
3. Create a credible assessment centre and understand the interview process 
4. Manage a job evaluation process and create a compensation process with a logical pay 

band 
5. Appraise an employee using a standard appraisal method and create a Balance Score Card 

to bring people, learning, process and culture under one integrated approach with an 
HRIS. 

 
Syllabus/Course Outline: 

 
Unit 1: Overview of Employee Hiring (12 Hours) 

 
a. Staffing Strategies’ 
b. Business Implications of Staffing Strategies’ 
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c. Job Analysis – Creation of a Job Summary & Competency Modelling 
d. Forecasting & Planning 
e. Sourcing 
f. Recruiting 

 
Unit 2: Strategic HR in a Global Context (6 Hours) 

 
a. Hiring & Process – Balanced Scorecard, the HRIS 

 
b. Internal & External Candidates: Hiring Process, Induction & Placement: The 

process and outcomes 
 

Unit 3: Performance Management Process, Role of Self-assessment and self-development 
 

Goals in Performance management, Key performance Indicators, Key result area, Methods of 
performance appraisal in current scenario. Human errors in performance management. (10 
Hours) 

 
Unit 4: Pay structures 

 
Pay band, pay scale and pay grade; Factors of Individual's pay models; theories of compensation 
packages, components of salary (cost to company), Breakup of salary, Provident fund, Gratuity 
fund, ITR Form-16, Types of leaves in organisation. (4 Hours) 

 

Unit 5: Assignments and practical components 
 

Prepare the Breakup of salary of Public sector and private Sector. (4 Hours) 

Pedagogy 

Case Studies, Presentations, Simulations, Field projects, Assignments 
 

Case Analysis 
 

1. Values-Based Approach to Candidate Selection: One Hiring Manager's Approach: 
Jane Dutton, Lindsay Reed: University of Michigan 

 
This case explores how a hiring manager at LinkedIn uses a selection interview to ensure a new 
employee fits the organization's values and culture. This selection interview provides a glimpse 
into how this manager puts the organization's values and culture into practice while recruiting a 
new employee. The case provides students with background information about LinkedIn's 
growth and success, its culture, and the value CEO Jeff Weiner's places on compassion. After 
reading and discussing this case, students will be able to: 1.) See how selection practices impact 
organizational culture. 2.) Describe how future employees can use the selection process to 
understand the organizational culture. 3.) Understand how selection is an effective tool to both 
communicate an organization's culture and to maintain that culture by the people who are hired. 
4.) Appreciate how leaders' values (in this case, valuing compassion) trickle down to affect the 
selection of employees. 
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2. Equity on Demand: The Netflix Approach to Compensation: David F. Larcker, Allan 
McCall, Brian Tayan: Stanford Graduate School of Business 

 
Netflix was among a small group of Silicon Valley companies to emerge from the technology 
bubble of the late 1990s a clear winner in terms of growth, market share, and profitability. That 
Netflix was able not only to prevail over this competition but also to thrive was largely 
attributable to the culture of freedom and responsibility inculcated by founder Reed Hastings. To 
foster this culture, the company adopted a series of unique employment practices that were 
meant to attract, retain, and motivate the type of employee that Netflix valued. Among these 
practices was a compensation system with several unconventional features. Whereas most 
companies provided compensation packages with a predetermined mix of cash and equity-based 
awards, Netflix turned the model on its head and allowed employees to request their own mix. 
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SEMESTER/YEAR : II / I YEAR 
COURSE CODE : Value Added Program 
TITLE OF THE COURSE : Applied Business Analytics Using R and Python 

Background 

R and Python are two popular open source tools available for performing data exploration, data 
cleaning, perform descriptive and predictive analytics and perform data visualization. 
Through this course students will come to grips with application of different aspects of data 
analytics using R and Python. This course will prepare the students to handle entry level jobs in 
business analytics profession. 

 
Course Objectives 

 
1. To learn data visualization, data wrangling and data import using R 
2. To learn predictive analytics using R 
3. To learn exploratory data analysis using Python 

 
Course Outcomes 

 
On completion of this course the student should be able to: 

 
1. Learn data structures and their application in R and Python 
2. Perform data visualization using R and Python 
3. Perform data wrangling using R and Python 
4. Perform data import and tidying in R and Python 
5. Apply predictive analytics using R 

 
Syllabus/Course Outline: 

 
Unit 1: Getting Started with Data in R (4 Hours) 

 R and R Studio 
 Coding in R 
 R Packages 
 Exploring Dataset 

 
Unit 2: Data Visualization, Data Wrangling, Data Import and Data Tidying in R (10 Hours) 

 Data Visualization 
o Grammar of Graphics 
o Scatterplots 
o Linegraphs 
o Histograms 
o Facets 
o Boxplots 
o Barplots 

 Data Wrangling 
o Pipe Operator 
o Filter Rows 
o Summarize Variables 
o group_by rows 
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o mutate existing variables 
o arrange and sort rows 
o join dataframes 

 Data Importing and Tidy Data 
o Importing Data 
o Tidy Data 
o Case Study 

Unit 3: Predictive Analytics Using Classification and Regression in R (10 Hours) 
 Classification Algorithms 

o KNN Algorithm 
o Diagnosing Breast Cancer Using KNN 
o Decision Tree Algorithm 
o Identifying Risky Bank Loans using Decision Trees 

 Regression 
o Simple Linear Regression 
o Multiple Linear Regression 
o Predicting Medical Expenses Using Linear Regression 

Unit 4: Introduction to Python (4 Hours) 
 Python Environment: Anaconda 
 Jupyter Notebook 
 Numpy 
 Pandas 
 Data Structures 

 
Unit 5: Exploratory Data Analysis Using Python (8 Hours) 

 Handling Missing Data 
 Data Wrangling 
 Processing CSV Data 
 Data Visualization: Boxplots, Heat Maps, Scatter Plots, Bubble Charts 
 Fortune 500 companies analysis, Loan Data Analysis 

 
Pedagogy 

 
Lab, Mini Projects, Assignments 

 
Mini Projects 

 Breast cancer detection using KNN 
 Identifying Risky Bank Loans using Decision Tree 

 Predicting Medical Expenses using Linear Regression 
 Fortune 500 companies profitability over time analysis 
 Loan Data Analysis 

 
Online Resources 
https://moderndive.netlify.app/1-getting-started.html 

 
MOOC 
https://www.coursera.org/learn/python-data-analysis/home/info 

https://moderndive.netlify.app/1-getting-started.html
https://www.coursera.org/learn/python-data-analysis/home/info
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Reference Books 
 Machine Learning with R, Brett Lantz, PACKT Publishing 
 Python for Data Analysis, Wes McKinney, O’REILLY 

 
Tools 

 R 4.0.5 https://cran.r-project.org/bin/windows/base/ 
 R Studio https://www.rstudio.com/products/rstudio/download/#download 
 Anaconda https://www.anaconda.com/products/individual#Downloads 

https://cran.r-project.org/bin/windows/base/
https://www.rstudio.com/products/rstudio/download/#download
https://www.anaconda.com/products/individual#Downloads
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SEMESTER/YEAR : II / I YEAR 
COURSE CODE : Value Added Program 
TITLE OF THE COURSE : Artificial Intelligence & Data science 

Background 

AI has the potential to double annual economic growth rates by 2035. To avoid missing out on 
this opportunity, policy makers and business leaders must prepare for, and work toward, 
a future with artificial intelligence. Industries will require people who can develop algorithms, 
have a business understanding to identify problems that can be addressed by AI, and the ethical 
issues that may arise out of algorithm driven solutions. 

 
Data, Data gathering, Data organisation to draw insights to make actionable sense and then 
follow through to the end is the reason behind data science. Data and the science that creates 
business insights is the joint responsibility of business executives as well as IT teams or Data 
Scientists and Data Engineers. Business executives need to state requirements for data scientists 
to organize the plumbing required. 

 
Course Objectives 

 
1. To enable students to understand the role of data from multiple perspective in decision 

making 
2. To enable students to understand the importance of data for executive action to join hands 

with IT Teams to implement data streams from sources, create data structures to store data 
and be able to harness insights from such stores. 

3. Use Analytics and present insights with reasoning. 
4. Impart broader understanding about the impact AI can have on business. should enable a 

student to distinguish between the circumstances where AI can make a difference and 
circumstances where it will not bring any significant change. 

5. Understand Artificial Intelligence technology hype cycle, have a business understanding to 
identify problems that can be addressed by AI, and the ethical issues that may arise out of 
algorithm driven solutions. 

6. Learn Adoption and policy on AI by governments and top Tech companies 
 

Course Outcomes 
 

On completion of this course the student should be able to: 
 

1. Data gathering and structuring and storing to be able to derive benefits from Data bases, 
data warehouse/Data Marts, Data Mining, Business Intelligence, OLAP. 

2. Use Analytics and present insights with reasoning. 
3. Learn Fundamentals of AI, ML, DL concepts along with Robots & Automation 
4. Understand concepts of AI governance, ethics and security 
5. Worldwide AI adoption and implementation 
6. Deep dive into how AI has transformed specific industry segments 
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Syllabus/Course Outline: 
 

Unit 1: Introduction to Data (7 Hours). 
Introduction to features of data, Real and synthetic data, data gathering, data sources, 
Schema, organizing data, data bases, Relational NoSQL 

 
Unit 2: Data Organisation & Data to Insights (8 hours). 

Data Structures, Data Bases, Data Warehouses and Data Marts and ETL, Organisation of 
data for Data Mining, BI and OLAP, Data Presentation 
Business statistics: Descriptive, Predictive and Prescriptive Analytics. Analytics models, 
graphical, Algebraic and Spreadsheet models. Optimization techniques. 

 
Unit 3: Introduction to Artificial Intelligence- NLP, ML, DL and RPA (8 Hours) 

History of AI, AI for business, Fundamentals of AI, Programming language, constitutes of 
AI; NLP, NLU & NLG; Simple Economics of Machine Intelligence, Specific Machine 
Learning Methods: A Deep Dive, DL, Robots and Automation 

 
Unit 4: AI Governance, Security and Ethics for business (7 Hours) 

AI Governance, Risks with AI, Challenges to Adoption, Security considerations 
AI-Driven Business Transformation, Machine Learning 

 
Unit 5: Global impact, Geopolitical and economic importance (6 Hours) 

AI & Geopolitical scenario, Economic impact due to AI 
Case studies in different streams of management: Marketing, HR, Finance, Service. 

 
Pedagogy 

 
Case Studies, Presentations, Simulations, Field projects, Assignments. 

 
Mini Projects 

 Application of AI in manufacturing 
 Perspective on future of Healthcare & AI 

 
Case Study for Discussion 

 
GROW: Using Artificial Intelligence to Screen Human Intelligence: Ethan S. Bernstein, Paul 
D. McKinnon, Paul Yarabe: Harvard Business School 

 
Over 10% of all 2017 university graduates in Japan used GROW, an artificial intelligence 
platform and mobile app developed by Tokyo-based people analytics start-up IGS, to recruit for a 
job. This case puts participants in the shoes of IGS founder and CEO Masahiro Fukuhara, a first- 
time entrepreneur, as he considers the varied ways the "big data" he is collecting is being used-- 
and whether some uses promised more meaningful (or less potentially misleading) impact than 
others. 
By illustrating, in great detail (and with the data), how three companies are using "big data" and 
artificial intelligence to recruit, screen, hire, place, and develop talent for their organizations, 
students get a first-hand appreciation for the challenges (and opportunities) of being a hiring 
manager in the age of "people analytics." This case will help students think through how data 
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and artificial intelligence can either help managers reduce bias in a hiring process--or, 
conversely, fall into traps that introduce even more bias over time. By the end of this session, 
students should have not only a much clearer picture of what it means to use "big data" to hire 
talent, but also an appreciation for the assets and liabilities involved in doing so. 

 
Text Books: 
1. Data Science, Richard Hurley, MIT Press (Essential Knowledge Series) 
2. Data Science for Business, Thomas Provost & Tom Fawcett 

 
Reference Books 

 Master Data Management & Data Governance, Alex Berson & Larry Dubov – McGraw Hill. 
 Introduction to Data Mining with Case studies, GK Gupta - PHI. 
 Data Warehousing in the Real World, Sam Anahory & Dennis Murray – Pearson. 
 Business Analytics, James Evans – Pearson. 
 Wayne Winston, Microsoft Excel Data Analysis and Business Modeling, 5th Edition, 

Microsoft Press. 
 Davenport Thomas H., Competing on Analytics: Updated, with a New Introduction, 

Harvard Business School Press. 
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SEMESTER/YEAR : II / I YEAR 

COURSE CODE : Value Added Program 

TITLE OF THE COURSE : Essentials of Contemporary Marketing in the digital era 

Background 

In the current order of the world, business firms have started redefining their goals in line with 

the paradigm shift of new technologies and advent of digitisation. It has become highly inevitable 

for such business firms to integrate their goals and their activities to remain competitive and 

successful, and as a result it has become a compelling imperative to redefine their marketing 

processes as well. Contemporary marketing has evolved for for-profit business organizations. 

Contemporary marketing holds the secret to organizational success in 2021.Marketing now does 

not end in merely determining the needs and wants of customers, it goes a step further to 

answer modern business concerns. Contemporary marketing is a part of this holistic solution. 

 
This value added program hones students with required skills which are required to manage day 

to day marketing activities in terms of both Digital and Offline Marketing. It provides students 

with the knowledge about business advantages of the digital marketing and its importance for 

marketing success; to develop a digital marketing plan; to make SWOT analysis; to define a 

target group; to get introduced to various digital channels, their advantages and ways of 

integration; how to integrate different digital media and create marketing content; how to 

optimize a Web site and SEO optimization; how to create Google AdWords campaigns; social 

media planning; to get basic knowledge of Google Analytics for measuring effects of digital 

marketing and getting insight of future trends that will affect the future development of the 

digital marketing. 

 
Course Objectives 

1. To learn the theory and practice of Contemporary Marketing management in the digital era. 

2. To understand the advantages and disadvantages of multiple marketing buzzwords. 

3. To develop lean strategies by keeping end user a priority provision. 

4. To enhance sustainable customer relationship management skills. 

 
Course Outcomes 

On completion of this course the student should be able to: 

1. Create a usable marketing plan. 

2. Create a list of basics required for managing sales. 

3. Create a credible digital marketing process. 

4. Create a digital marketing plan to do SWOT analysis and defining a target group to track 

and measure the reach of a product/service. 

5. Classify digital channels, their advantages and limitations, to perceiving ways of their 

integration taking into consideration the available budget to promote product/service in 

a personalized manner 
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Syllabus/Course Outline: 

 
Unit 1: Overview of Contemporary Marketing (6 Hours) 

 
Concept, nature, scope and importance of contemporary marketing; Marketing concept and it’s 

evolution 

Hyper-local marketing, Rural urban marketing, Internal and External Marketing, Conversational 

marketing, Video Marketing, Influencer Marketing, Omni-channel Marketing, Privacy Marketing, 

Green marketing. 

 
Unit 2: Contemporary marketing in services sector (6 Hours) 

 
Contemporary perspectives if services (basics+ KYC) Business to consumer services, B2B 

services, Services capes, blueprinting for design and diagnosis ,customer/employees moderating 

and mediating factors. Managing Services Quality. 

 
Unit 3: E-Commerce marketing (4 hours) 

Basics of Ecommerce, Introduction to top E -commerce companies , E-Commerce marketing 

strategies , Product selling in E-Commerce, CRM in E-commerce 

 
Unit 4 : Digital marketing - Key concepts + SEO + content marketing (15 Hours) 

Digital marketing concepts 
 

Introduction to marketing in digital environment, Common e-commerce business models, Pure 

play, Hybrid and multi-channel options, media options online, fulfilment options and strategies, 

introduction to payment gateways, PayPal etc 

 
Concepts around PPC, CPC, CPA, Viral marketing, Affiliate marketing, Re-Marketing etc. 

 
SEO/SEM 

 

Email campaign creation and management, Google ad word, search and display engines, 

pricing models online, introduction to page rankings, Google ad words analytics, search engine 

optimization, process and methodology, long tail in SEO, link building, key word analysis, 

process and optimization, search engine marketing, paid versus natural search, SEM landscape, 

landing pages and their importance in conversion analysis, search methodology. 

 
Content Marketing 

 

Content marketing is a strategic marketing approach focused on creating and distributing 

valuable, relevant, and consistent content to attract and retain a clearly defined audience – and, 

ultimately, to drive profitable customer action purely on the digital domain. Digital branding 

strategy for marketeers 
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Branding definitions , Brand ethos , difference between branding and marketing , digital media 

impact on branding , create your own brand google website. 

 
 

Unit 5: Case Study Analysis, Group Assignments , Individual Presentations and Creativities 

(5 hours) 

 
1. Tata’s case study 

A marketing case study for the 21st century. This will help Students understand more 

about TATA as a brand and about ethical marketing effectively, 

http://www.tata.com/aboutus/articlesinside/Ratan-N-Tata 

2. Facebook ads case study 

https://apollodigital.io/blog/digital-marketing-case-studies 

3. Website Content creation 

4. Varieties of content writing, - developing an online brand with a website - This will help 

the student to learn developing a blogging site or branding. It will also help them 

understand the depth of individual concepts taught throughout the course. 

 
Pedagogy 

 
Case Studies, Presentations, Simulations, Field projects, Assignments 

 
References – 

1. Helping you succeed through online marketing. – Neil Patel Blog 
2. Sem Rush SEO Blog -SEMRush 
3. Journal of business research. Link 
4. Philip Kotler Blog – Link 
5. Hubspot- Link 
6. Journal of marketing.Link 

http://www.tata.com/aboutus/articlesinside/Ratan-N-Tata
https://neilpatel.com/
https://www.semrush.com/blog/
https://www.sciencedirect.com/journal/journal-of-business-research
https://www.pkotler.org/new-blog
https://blog.hubspot.com/sales?utm_content&utm_source=bing&utm_medium=paid&utm_term=crm_hubspot_EN&utm_campaign=CRM_Portals_EN_Bing_APAC_SEA_T2_Brand-Terms_e_c_335577763&utm_id=75591509727308&msclkid=465f933d30e81effc741f342edadaf04
https://journals.sagepub.com/home/jmx
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SEMESTER/YEAR : II / I YEAR 
COURSE CODE : Value added Program 
TITLE OF THE COURSE : Financial Markets and Investment Analysis 

Background 

The course will provide an understanding of conceptual, strategic and operational issues in the 
management of financial markets and the need and relevance of investments. The topics covered 
in the course introduces the students to the basic structure of Indian Financial System. One shall 
be able to understand the basic structure of commercial banking. Investments being very 
important for ones financial well being, plays a major role. The course also introduces one to the 
basics of investments and also makes one knowledgeable regarding the fundamentals before 
making investment decisions. 
The group assignments and presentations enables one to understand the theoretical concepts 
well. 

 
Course Objectives 

 
1. To provide a fundamental understanding of commercial banks, their management and 

their operations 
2. Explain the significance of fundamental and technical Analysis 
3. Create and evaluate a portfolio in terms of risk and return 

 
Course Outcomes 

 
Upon successful completion of this course, the student will have reliably demonstrated ability to: 

1. Understand the broad functioning of a bank both at the macro and at micro levels 

2. Recognize the framework of securities market and its functioning 

3. Develop a conceptual and analytical understanding of the framework of evaluating a 

bond and equity 

 
Syllabus/Course Outline: 

 
Unit 1: Introduction to Financial Institutions: (7 hrs) 

Classification of financial institutions: banks and non-banks (NBFCs), difference between 

commercial banks and cooperative banks- private and public sector, classification as scheduled 

and non-scheduled, RRBs, cooperative banks, local area banks non-banking institutions- types of 

NBFCs--insurance, brokerages, merchant bankers—RBI- functions as currency authority, banker 

to the government, bankers’ bank, other promotional and regulatory functions, nationalization, 

evolution of commercial bank: growth and progress, commercial banks and Indian economy 

 
Unit 2: Financial Markets: (7 hrs) 

Introduction of Financial Markets; Indian Financial System, Trends in commercial banking, 

digital banking, Case studies of recent bank failures 
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Unit 3: Financial Investments (6 hrs) 

Investments, Need for investments, types of investments, The investment process, investment 

categories, various investment avenues, objectives and constraints, capital market – primary & 

secondary, equity & debt, IPO, options, futures, swaps 

 
Unit 4: Decision Criteria for Investments (8 hrs) 

Fundamental Analysis-EIC Framework 

Technical Analysis- 

Fundamental & Technical Analysis of Top 10 companies 

 
Unit 5: Group Assignments and Presentations (8 hours) 

1. Risk -Return Profiling of top five companies of selected sectors (Banking, FMCG, Auto, 

Pharma, IT etc) 

2. Comparative Analysis of mutual funds 

Analysis of growth trends (considering size, sector, and business lending type) across selected 
commercial banks (public sector and private sector; 2 of each) 

 
Pedagogy 

 
Case Studies, Presentations, Simulations, Field projects, Assignments 

 

Suggested Books 
Investment Analysis and Portfolio Management by Prasanna Chandra, Mc Graw Hill 
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SEMESTER/YEAR : II / I YEAR 
COURSE CODE : Value Added Program 
TITLE OF THE COURSE : Information Technology Applications 

Background 

Information, due to its nature, has numerous capabilities. Through using these capabilities, 
information systems can add to the value of information. For managers a deep knowledge of 
information technology systems and solutions in terms of the tools available, technology trends, 
the key features, how to use these tools effectively, how to automate the business processes 
using these tools, how to use the right tools for the organization, etc. are extremely important to 
be effective in their role. 

 
Many large and mid-sized organizations are focussing on accomplishing this goal through the 
installation of various functional business systems. These broad and complex applications now 
form the transaction backbone of many organizations in the private, Governmental and non- 
Governmental sectors. With that background, this course provides a technical overview of 
information systems such as HR, Finance, Service and Ticket Management Systems and their 
impact on organizations 

 
This course intends to enhance the skill of managers/entrepreneurs in this regard. 

 
Course Objectives 
1. To provide an exposure to the concepts and technologies of Information technology 

applications in a digital economy 
2. To examine the importance of the applications of ERP, CRM and e-tailing applications 
3. To understand the key functionalities and features of services and ticket management system 

 
Course Outcomes 

 
The course should help future managers by developing competencies to: 
1. Understand the tools and applications of ERP, e-CRM, e-ticketing 
2. Understand the different solutions available and select and use the right solution 
3. Perform different roles such as Business analysts, Project Manager, IT Manager, Business 
Consultants 

 

Syllabus/Course Outline: 
 

Unit 1: Overview of ERP (8 Hours) 
Introduction to ERP, Implementation of ERP, Post Implement on, ERP Modules, ERP Vendors, 
Advanced ERP Software Solutions 

 
Unit 2: e-CRM (6 Hours) 
Introduction to CRM, e- technologies, Architecture of e-CRM, Challenges involved in 
implementing e-CRM, e-CRM Solutions for B2B and B2C Market 

 

Unit 3: e-Tailing (6 Hours) 
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Introduction, Technology architecture of e-tailing, Benefits and challenges of e-tailing, Future of 
e-tailing, Case Study of Amazon 

 
Unit 4: IT SERVICES (6 Hours) 
Helpdesk Management System, Ticket Management System, IT in Hospitality Sector, Retail Sector 

 
Unit 5: Finance and Human Resource Information System (6 Hours) 
Payment Methods, Emerging Payment Systems Institutional High value Payments, Block chain, 
Use of Public Key Infrastructure. Human Resource Information System lifecycle, Tools in HRIS 
development, Introduction to HRIS packages 

 
Case Study Discussion: (4 Hours) 
Case study discussions and presentation 

 
Suggested Coursera Course: 
Coursera Course: Technical Support Fundamentals form Google 
https://www.coursera.org/learn/technical-support-fundamentals?specialization=google-it-support#about 

 

Pedagogy 
Case Studies, Presentations, Simulations, Field projects, Assignments 

https://www.coursera.org/learn/technical-support-fundamentals?specialization=google-it-support&about
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SEMESTER/YEAR : II / I YEAR 
COURSE CODE : Value Added Program 
TITLE OF THE COURSE : Job Readiness Program in Supply Chain Management 

Background 

Procurement of ready material plays a great role in the efficient functioning of a supply chain for 
any company. The course covers the procedural aspects of procurement at a tactical level as well 
as strategic sourcing, vendor selection, vendor performance and review are critical for a 
company to make/alter sourcing decisions and the course will cover this aspect as well. 
Inventory and Warehouse management of ready material plays a great role in the efficient 

functioning of a supply chain for any company. Managing inventory effectively is key to the 

success of a manufacturing or sales/distribution organization. This course covers the commonly 

used methodology for optimizing inventory levels. 

In addition, this course is intended to help students understand standard industry practices used 
in Demand Management and traditional methods of forecasting. Qualitative aspects of 
forecasting such as impact of macro factors are covered. 
As in all supply chain systems today, use of software and tools is essential. The exercises in this 
course will be rooted in software tools used in the industry. 

 
Course Objectives 

 
1. Learn the basics of demand management processes in large organizations & hands on use 

of demand forecasting software tools. 
2. Understand the importance of inventory management including cost, service level. 
3. Understand the objectives of a purchase department in terms of Total Cost of Ownership, 

and maintaining optimum inventory levels. 
4. Understand key terminology and concepts in inventory management. 

 
Course Outcomes 

 
On completion of this course the student should be able to: 

 
1. Be ready to perform a job role as a Demand Planner in an organization. 
2. Be able to analyze data using standard tools and techniques to build forecasting 

models. 
3. Calculate critical parameters related to inventory management and use ABC 

classification to optimize inventory levels. 
4. Be ready to perform a job role as a Procurement Executive in an organization. 

 
Syllabus/Course Outline: 

 
UNIT I: Enterprise demand forecasting, planning and demand management process (8 
hours) 
Overview of demand management and forecasting in an enterprise using a GMDH Forecasting 
software. Annual hierarchical planning process for the entire geography and its hierarchy, entire 
product family and its hierarchy. Manual override of the mathematical forecasts, rolling forecast 
revision and correction process. Common time series forecasting methods using moving average, 
regression. Understanding seasonality, trends and exponential smoothing, Measurement of 
error, Understanding forecast errors and different methods of calculating forecast error. 
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UNIT II: Traditional Demand forecasting methods (7 hours) 
Common time series forecasting methods using moving average, regression. Understanding 
seasonality, trends and exponential smoothing. The popular Holt-Winter method of forecasting. 
Measurement of error, Understanding forecast errors and different methods of calculating 
forecast error. 

 
UNIT III: Key operations in the purchase department (8 hours) 

● The importance of lowering the total cost of ownership and managing parts availability at 

minimum cost. 

● Managing delivery commitments to production divisions within the enterprise. 

 
UNIT IV: Inventory Control and Warehouse Management (7 hours) 

● Importance of inventory management and challenges involved in it including conflicting 

goals. 

● Cost of carrying inventory, shelf life challenges and storage costs. 

● Uncertainties in material supply from vendors and uncertainties of demand. 

● Important inventory management methods and policies: Cycle & safety stock, EOQ, Lot Size, 

Re-order point, etc. 

● ABC Classification. 

Case Studies (6Hours) 
 

Case Study 1 
 

Scientific Glass, Inc.: Inventory Management 

 
In January 2010, Ava Beane, the newly hired Manager of Inventory Planning for 
Scientific Glass (SG), contemplated the critical nature of her first big project with the 
company. During her interviews for the job, several executives had told her very 
directly that the company’s need for a more effective way to manage its inventory 
was urgent. At the time, Beane had felt confident she could address the problem 
quickly and meaningfully. Now on the job for several weeks, Beane was gaining a 
fuller appreciation of the difficulties of the task. 

Until recently, SG had treated inventory management as largely an afterthought. As 
a fast- growing organization with annual sales of $86 million, the company 
historically emphasized the twin goals of continued sales growth and high customer 
satisfaction. During the past year, however, executives at the company had 
identified a disturbing trend: Inventory balances were increasing substantially, 
which tied up extra capital the company needed to fund its growing operations. In 
recent years the company exceeded its target debt to total capital ratio of 40%. If 
this trend persisted, it could jeopardize SG’s ability to fund a planned expansion into 
new international markets. 
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Beane was given four weeks to come up with recommendations on how to make the 

inventory plan support the company’s sales and customer-service objectives without 

requiring a large capital investment. 

 
 

CASE Study 2 

Raymond: Design of Warehouse Operations 
 
“Raymond being a leader in the industry would settle for nothing but the best practices being 
followed. Be it either in product innovations, manufacturing supply chain, or customer 
satisfaction. It was in this context that we were lagging behind in our order fulfilments to our 
customers. Our internal study showed that our warehouse operations were not robust enough 
and not aligned to the best practices being followed.” Vinod Padmanabhan, Director – Works, 
Chhindwara plant. 

 
On 16 July 2014 at 9 a.m., the meeting commenced at the Chhindwara (Nagpur, India) textile 
plant of Raymond Limited. Avnish Naik, Deputy General Manager (Warehouse), was in a 
discussion with warehouse management system consultants. They were contemplating how 
to improve warehouse operations and increase the storage capacity at the plant. In the recent 
past, Raymond had witnessed a series of order cancellations because of long delays in order 
fulfillment (the under picking rates were more than 20%). The productivity of picking and 
inbound processes was declining, and the manpower requirement was at an all-time high with 
overtime of approximately 5,000 man days per year. Due to lack of substantial organisation of 
SKUs (stock keeping units) within bins, it took up to 12 days to complete the annual stock 
audit procedure. The company was at a risk of losing valuable clients if the warehouse 
management issues were not immediately rectified. Moreover, sales were projected to grow 
by 40% in the next one year necessitating an expansion of storage space. However, Raymond 
did not have sufficient funds to acquire land and build new racks at the Chhindwara plant. 
Naik and his team had to find innovative ways to optimise the storage bin capacity within the 
existing racking structure. 

 
Pedagogy 

 
Key concepts, Case Studies, Hands-on Lab. 

 
Software tools used 

● zoho inventory management: https://www.zoho.com/in/inventory 
● Precoro Software: https://www.precoro.com/ 
● GMDH streamline: https://gmdhsoftware.com/ 

 

Reference Books 
● Supply Chain Management, 7th edition, Pearson Publications, January 2018, by Sunil 

Chopra, Peter Meindl, Dharam Vir Kalra. 

● Supply Chain Management: Text and Cases, 2nd edition, Pearson Education India, May 
2016, by Janat Shah. 

 
 
 
 

https://www.zoho.com/inventory
https://www.googleadservices.com/pagead/aclk?sa=L&ai=DChcSEwiU6f-27o7wAhVFJCsKHZOMBgEYABAAGgJzZg&ae=2&ohost=www.google.com&cid=CAASE-RoOMC9jnJynsvaYFu64mOi5aU&sig=AOD64_0HFUKb0EWCwdwFtqNt6QVhaQ6M4w&q&adurl&ved=2ahUKEwjOqfi27o7wAhU04zgGHQyAD2UQ0Qx6BAgDEAE
https://gmdhsoftware.com/
https://www.amazon.in/Sunil-Chopra/e/B001IGJT48/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/Sunil-Chopra/e/B001IGJT48/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/Sunil-Chopra/e/B001IGJT48/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Dharam%2BVir%2BKalra&search-alias=stripbooks
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SEMESTER/YEAR   :  II / I YEAR 

COURSE CODE  :  Value Added Program 

TITLE OF THE COURSE :  Digital Transformation 
 

Background  
 

Digital transformation is defined as, “using digital technologies to remake a process to become 
more efficient or effective. The idea is to use technology not just to replicate an existing service in a 
digital form, but to use technology to transform that service into something significantly better.” 
 

As today’s organizations embrace digital tools to create new processes or modify existing ones, 
they’ll also inherently impact other important aspects, like workplace culture and customer 
experience. With digital transformation, companies are re-evaluating everything they do, from 
internal systems to online and in-person customer interactions. 
 

It’s no secret technology has been a driving force in business transformation for years, but new 
technologies are now launching faster than ever. In fact, Global spending on the digital 
transformation of business practices, products, and organizations is forecast to reach $2.8 trillion 
in 2025, more than double the amount allocated in 2020. 
 

This course intends to enhance the skill of managers/entrepreneurs in this regard. 
 

Course Objectives 

1. To provide an exposure to the concepts of Digital Transformation. 
2. To examine the importance of the major technologies impacting digital transformation. 
3. To provide overview on how  digital transformation is important in industry 
 

Course Outcomes   
The course should help future managers by developing competencies to: 

1. Understand the need and potential impact of Digital Transformation and learn to adapt to this fast-
changing environment.  

2. Explore 4 major emerging technologies (Cloud Computing, Internet of Things (IOT), Artificial 
Intelligence (AI) and Big Data) impacting   Digital Transformation 

3. Develop understanding of how Digital integrates it into the Business.  Understanding on how 
Digital transformation will help various industries  
 

Syllabus/Course Outline: 
 

Unit 1: Overview of Digital Transformation                   2 Hours 

Introduction to Digital Transformation. Explain how Digital transformation is the process of using 
digital technologies to create new or modify existing business processes, culture, and customer 
experiences to meet changing business and market requirements.  
 

Unit 2: Importance of the major technologies impacting digital transformation   4 Hours 

Introduction to following technologies:  
1. Cloud Computing,  
2. Internet of Things (IOT),  
3. Artificial Intelligence (AI) and  
4. Big Data 
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Unit 3: Understanding on how Digital transformation will help various industries  6 Hours  
Understand the digital Transformation impact on below industries: 

1. Digital Transformation for  Banking, financial services and insurance (BFSI)   
2. Digital Transformation for  Supply Chain Management (OP) 

 

Case Study Discussion:                                           4 Hours 

Case study discussions and presentation 
 

Suggested Coursera Course:              14 Hours 
Digital Transformation | Coursera          
   

Week 1 How Technology Changes Business? 3 hours  

Week 2 The Mechanics of Disruption 2 hours  

Week 3 Digital Trends Past and Future 5 hours  

Week 4 Your Path to Digital Transformation 4 hours  
 

Pedagogy  
 

Case Studies, Presentations, Simulations, Assignments 
 

Text Books: 
1. Leading Digital: Turning Technology into  usiness Transformation, Author s  Andrew 

McAfee    George  esterman,  Publisher    arvard  usiness;   IS N-         9781625272478 
  
 

 

 

 

https://www.coursera.org/learn/bcg-uva-darden-digital-transformation?specialization=leading-modern-day-business
https://www.coursera.org/learn/bcg-uva-darden-digital-transformation?specialization=leading-modern-day-business
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