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         ANNEXURE-A 

 

 

Semester Internship Proposal 

IIT Mandi 
1 Preamble 

The Institute as a part of its mission wants to provide opportunities to work intensely 

with industry in pursuit of the above goals of education and research, leading to the 

development of cutting edge and commercially-viable technologies. Many companies 

that offer internships in core branch profiles require an internship having a semester-

long duration. This proposal has been created to tap these opportunities.  This will 

enable the undergraduate B.Tech.  students and  B.Tech. 

+ M.Tech. (Integrated Dual Degree) students to do a semester-long internship in the 

industry and gain industrial experience. The learning outcome derived from 

semester-long internship is expected to be far greater than those provided by other 

shorter duration internships. Hence, this proposal opens up opportunities for students 

to work intensely with the industry to pursue IIT Mandi’s goals of education and 

research and is thereby aligned with the vision of IIT Mandi. 

 

2 Background 

In the 37th Board of Academics (BoA) meeting, a committee was formed on the 

recommendation of the Chair, Prof. Pradeep C. Parameswaran which included the 

following members: 

1. Dr. Sunny Zafar (Chair), Advisor (CnP Cell) 

2. Dr. Kunal Ghosh 

3. Dr.  Varun Dutt 

4. Student Academic Affairs Secretary, Mr. Arnav Prasad 

The BoA subcommittee was assigned the responsibility of formulating a proposal, 

to make provisions for semester internship (formerly known as "6-month internship") 

at IIT Mandi. After 2 formal meetings (on 11 November 2020 and 24 December 

2020) and detailed deliberations, the committee successfully formulated a proposal. 

 

3 Recommendations of the committee 

The provision of semester internship shall be applicable with effect from the 

undergraduate batch admitted in  2018. 

 

3.1 Valid semesters to go on a semester internship 

• B.Tech. students will be allowed to go on a semester internship after the 

completion of 5th semester (excluding the final semester). 

• B.Tech. + M.Tech. (Integrated Dual Degree) students will be allowed to go 

on a semester internship after the completion of 6th semester (excluding the 

final semester). 

 

 



 

 

3.2 Prerequisites 

A student will require the approval of the Faculty Advisor and the Advisor (CnP 

Cell), along with permission from the Associate Dean (Courses) to go on a 

semester internship. 

 

Note: The students should give the Faculty Advisor, Advisor (CnP Cell), 

Associate Dean (Courses) and Academic section adequate time to process their 

application request. 

 

3.3 Course and Credit distribution 

• A "Semester Internship" course of 9 credits shall be   introduced. 

• The distribution of these 9 credits (to Discipline Elective and Free Elective 

baskets) will be as per the distribution mentioned in the course proposal 

document for Semester Internship. 

 

3.4 Accommodating a semester internship without having to opt for a 

semester break 

• If a student holds a semester internship offer, he/she may be allowed to do at 

most 9 credits of Pass/Fail in one semester (hence relaxing the previously 6 

Pass/Fail credits-per-semester limit). 

• 2 credits from "Industrial Internship" + 9 credits from "Semester Internship" 

results in 11 credits in a   semester. 

• For any particular semester in which a student is doing their semester 

internship, the minimum 12 credits-per-semester limit may be relaxed to 11 

credits.  Hence, this semester shall be treated as a regular semester. 

• Applicable fee for the semester must be paid. 

 
3.5 Evaluation 

A report (ideally 4 pages, in standard format) on the work done during internship 

should be submitted by the student to their Faculty Advisor. Additionally, any further 

requirement if deemed necessary by the Faculty Advisor may be included in the 

evaluation pattern. The evaluation outcomes can be either Satisfactory (P grade) 

or Unsatisfactory (F grade). 

 

3.6 Important Note 

Ideally, all students are expected to complete their semester internship. 

Dropping the semester internship is highly discouraged and would only be 

allowed in very exceptional circumstances at the discretion of the Faculty 

Advisor and Advisor (CnP Cell), for which the barrier would be high. No 

“Industrial Internship” credits will be awarded for any partially completed    

internship. 

 

 

 

 



 

 

 

IIT Mandi  

Proposal for a New Course 

 
Course Name: Semester Internship Course 

Number : DP399P XX  

Credits : 0-0-18-9 

Prerequisites : Consent of the Advisor (CnP Cell), Faculty Advisor and 

Associate Dean (Courses). 

Intended for : B.Tech. and B.Tech. + M.Tech. (Integrated Dual 

Degree)  

Elective or Compulsory : Elective 

Semester : After the completion of 5th semester (excluding the final semester) for 

B.Tech. and after the completion of 6th semester (excluding the final 

semester) for B.Tech.  + M.Tech.  (Integrated Dual  Degree). 

 
Preamble 

Many companies that offer internships in core branch profiles require an internship 

having a semester-long duration. This course is proposed to tap these opportunities. 

This course is offered to the undergraduate B.Tech.  students (after the completion 

of 5th semester, excluding the last semester) and B.Tech. + M.Tech.  (Integrated Dual 

Degree) students (after the completion of 6th semester, excluding the last semester) 

to enable them to do a semester-long internship in industry and gain industrial 

experience. The learning outcome derived from this semester-long internship is 

expected to be far greater than  those  provided  by  other  shorter duration 

internships. This course opens up opportunities for students to work intensely with 

the industry to pursue IIT Mandi’s goals of education and research, leading to the 

development of cutting edge and commercially-viable technologies and is thereby 

aligned with the vision of IIT   Mandi. 

 

Evaluation 

A report (ideally 4 pages, in standard format) on the work done during internship 

should be submitted by the student to their Faculty Advisor. Additionally, any 

further requirement if deemed necessary by the Faculty Advisor may be included in 

the evaluation pattern. The evaluation outcomes can be either Satisfactory (P 

grade) or Unsatisfactory (F grade). 

 
Distribution of credits to baskets 

The distribution of the aforementioned 9 credits shall be as follows: 

• For students pursuing Honours program: 6 credits to the Discipline Elective 

basket and 3 credits to the Free Elective basket. 

• For other students: 3 credits to the Discipline Elective basket and 6 credits to 

the Free Elective basket. 

 

Important Note 



 

 

The students should give the Advisor (CnP Cell), Faculty Advisor, 

Associate Dean (Courses) and Academic section adequate time to process 

their application request. It is important to note that dropping this course 

is highly discouraged and would only be allowed in very exceptional 

circumstances at the discretion   of the Faculty Advisor and Advisor (CnP 

Cell), for which the barrier would be high. 
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1. Background and Justification for Major Modification: 

 

The existing M.Tech. (MES) program was developed with a futuristic view of training 

students for the entire energy sector. Over the years it is realized that the curriculum is broad 

and more focus to ensure the specialization with expertise in certain conventional domains 

(convention followed in companies and other institutions for recognizing skill sets) are 

needed.  It is also difficult to train a student in a M.Tech program on such a broad scope topic 

without developing a strong platform in a specified domain.  

 

The M.Tech (MES) program attempted to cover the bottom three steps of the energy pyramid 

(Appendix-1) with more information based courses. Other subjects like, law, policy, 

economics, renewable sources etc. were also introduced. In order to improve the content and 

provide specialized training on conventional subjects such as fluid and thermal engineering, 

we propose a major modification to the M.Tech. MES.  To strengthen the program and also 

make it relevant for industry, we contacted academicians, industry and incorporated the 

received feedback.  Based on the past 5 years of teaching-learning experiences from faculty 

members, students  and received feedback from other IITs and industry representatives in 

combination with the placement scenario, it is proposed that the major modifications in the 

M.Tech (MES) program is necessary.  We have followed the process laid by IIT Mandi to 

propose or revise of a program. The feedback from Academic and Industry experts have been 

sought and detailed surveys of similar programs in first and second generation IITs have been 

conducted.    

 

2. Key features of modified M.Tech. Program: 

 

Some of the benefits of proposed M.Tech. in fluid and thermal engineering  are highlighted 

below:  

  

1. Provides specialization in conventional domain of fluid and thermal engineering      

with emphasis on energy applications.  

2. Offers both theoretical and laboratory courses in cohesive manners to enable deeper 

understanding of thermal engineering.  

3. Promotes skill developments in advanced analytical techniques, computational fluid 

dynamics (CFD) and experimental methods in thermal engineering. 

4. Flexible structure of this program enables the students to develop strong foundation in 

any energy sectors such as solar, wind, thermal, geothermal, battery and any other 

emerging field in future through electives. 

 

 

   

 

3. Program Structure and Details  



3.1. Who Should Apply? 

The applicant must have a Bachelor’s degree in Mechanical, Aerospace, Chemical and 

related engineering branches along with GATE qualification (exemption allowed to IIT 

graduates as per institute norms). 

3.2. Annual Intake:  As per the need and institute guidelines. 

3.3 Program Structure - Total Credit - 71 and distribution of these credits are as follows. 

Type of Courses Maximum Credit 

Discipline Core courses  16 

Discipline Elective Courses 12 

Outside Discipline Elective courses/ Open 

Elective Courses 

6 

Practicum & Technical Communication 5 

Thesis 32 

Total 71 

 

3.4 Semester-wise distribution of courses 

3.4.1 First Semester (Credits- 16) 

S. 

No 

Subject 

Type 

Subject 

Code 

Subject Name L-T-P-Cr Status 

1 Core ME603 Advanced Fluid Mechanics 3-0-0-3 Approved in 2
nd

 

senate 

2 Core ME517 Advanced Analytical 

Techniques for Engineers 

3-1-0-4 Prepared 

3 Core ME615 Applied Computational Fluid 

Dynamics 

3-0-0-3 Approved in 3rd  

senate 

4 DE  Discipline Elective -1  3-0-0-3  

5 DE  Discipline Elective -2  3-0-0-3  

 

 

3.4.2 Winter Break (Credits -3) 

S. No Subject Type Subject Code Subject Name L-T-P-Cr Status 

1 Practicum ME501P  Practicum -I 0-0-6-3 Prepared 

3.4.3 Second Semester (Credits – 20/19) 



S. 

No 

Subject 

Type 

Subject 

Code 

Subject Name L-T-P-Cr Status 

1 Core ME 616 Convective Heat and Mass 

Transfer 

3-0-0-3 Approved in 9
th

 

senate 

2 Core ME604 Experimental Methods in 

Thermal Engineering 

3-0-0-3 Approved in 2
nd

 

senate 

3 Disciplin

e 

Elective 

 Discipline Elective-3 3-0-0-3  

4 Disciplin

e 

Elective 

 Discipline Elective-4 3-0-0-3  

5 ODE  Outside Disciple Elective - 1 3-0-0-3  

6 ODE  Outside Disciple Elective - 2 3-0-0-3  

7
#
 Core ME519 Technical Communication  

0-2-0-2 

Prepared 

7
#
 Core HS541 Technical Communication  

1-0-0-1 
Approved 

 

#
Students may choose one of the offered Technical Communication courses (ME519 or 

HS541) 

3.4.4 Third Semester (Credits -16) 

S. 

No 

Subject 

Type 

Subject 

Code 

Subject Name L-T-P-Cr Status 

1 Thesis ME598P PGP-I 16  

 

3.4.5 Fourth Semester (Credits-16) 

S. 

No 

Subject 

Type 

Subject 

Code 

Subject Name L-T-P-Cr Status 

1 Thesis ME599P PGP-II 16  

 

3.5 List of Discipline Electives*: 

S. No 

Subject 

Code Status Subject Name 

1 ME 613 Approved in 9th Senate Thermal Radiation 

2 ME 601 Approved in 2nd Senate Advanced Finite Element Methods 

3 ME 614 Approved in 3rd Senate Compressible Flow and Gas Dynamics 

4 ME 625 Approved in 9th Senate Introduction to Turbulence and its 



modelling 

5 ME 636 Approved in 10th Senate Combustion Technology 

6 ME518 Prepared Conduction and Radiation 

7 

ME504 Approved in 10th Senate 

Numerical Methods for Engineering 

Computation 

8 ME605 Approved in 2th Senate Airconditioning and Ventilation 

9 ME621 Approved in 6th Senate Aircraft Propulsion 

10 ME610 Approved in 2nd Senate Advanced Thermodynamics 

11 ME 505 Approved in 9th Senate Applied Finite Element Method 

12 ME 507 Approved in 9th Senate Micro and Nanoscale Fluid Mechanics 

13 ME513 Approved in 24th Senate Finite Element Methods in Engineering 

14 

ME 611 Approved in 2nd Senate 

Design and Optimization of Thermal 

Systems 

15 

ME 631 Approved in 10th Senate 

Heat Transfer and Fluid flow in Energy 

Systems 

 

*This list will be further updated with the inclusion of new senate approved courses on the 

recommendation of program faculty group (PFG).  



Appendix-1 : Illustration of interaction of engineering streams in the 

electricity generation process 

 

For example, the electricity generation process and involved conventional engineering 

streams in this process can be understood from the following energy pyramid. The proposed 

M.Tech program in fluid and thermal engineering forms the strong foundation for the energy 

sector.  

 

 

 
Figure 1: Energy Pyramid involving Engineering Streams. 
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What the new program can offer 

With ever increasing energy requirement and clear ill-effects of our dependence on fossil-fuel on the 

climate, impact of well-established studies on energy management is undeniable; especially the non-

conventional energy sector and material development for such or existing energy systems are of 

national and international importance. Amongst others, a major emphasis is bestowed upon novel 

material synthesis and their application in renewable/non-conventional energy conversion and 

storage on a global scale. Over recent years there has been a steady growth in the renewable energy 

sector, which is vastly driven by boost of research in novel material incorporation in existing 

systems. The recent changes in government policies favoring non-conventional/renewable energy 

sectors, focused research on development of ‘energy materials’/ efficient systems have clear 

implication on increased demand for specialists and engineers in this evolving scenario, both 

understanding the science and technology of material development followed by system improvement 

and its management for allied policy regulation. This program intends to fill the void between the 

two with a holistic approach of course curriculum consisting of deep understanding of the present 

infrastructure, policies, scope of improvement and development of new materials/technology useful 

for both conventional and non-conventional energy systems. Hence, M Tech MEE aims to train 

students who can walk both the shoes of an energy engineer/technologist and policy regulator with 

strong expertise on materials.  

Description of the program 

The proposed revision to EEM is an amalgamation of conventional and non-conventional energy 

related courses focusing on emerging energy source and economical aspects, basics of materials for 

energy engineering with focus towards renewable energy related studies, computational 

methodologies etc. The course curriculum consists of one-year course work followed by a one year 

of post-graduation project work. This curriculum envisages to prepare the students for a professional 

or research career either in industries or academia after the completion of the program.  

Features of this program 

 Courses with in-depth understanding of Materials for Energy Engineering along with hands-on 

experimental facilities 

 Detailed materials characterization-based laboratory experiments with support from Advanced 

Materials Research Laboratory at IIT Mandi 



 Computational methods-oriented laboratory course which is a must for modern material 

engineers 

 Vast choice of discipline electives to be chosen from pool of courses of IIT Mandi pertaining to 

Energy Engineering 

 Scope of focused research on materials-energy-materials for energy nexus 

Apart from these, a few added benefits of this revision may not be ignored, albeit they do not strictly 

contribute to the main harvests of revised curriculum -   

 More useful courses for MS/PhD students who hail from the said area and envisage to 

research on same 

 Possible rejuvenation in B Tech Minors in Materials.  

 As pointed out by the external review committee, program on materials area may take 

advantage of excellent research facilities at IIT Mandi in the area of Materials and strengthen 

the academic activities further.  

 

Program structure 

 

Eligibility criteria: 

The eligibility criteria of the said program are  

a) B Tech in Mechanical, Metallurgical, Production, Manufacturing, Materials, Chemical and 

Electrical/relevant Engineering with Valid GATE score (GATE paper code EC: Electronics and 

Communication Engineering may not be allowed) 

b) M Sc. Physics or Chemistry with Valid GATE Score. 

* Engineering Stream who has chosen Engineering Science (XE) as GATE examination with only 

relevant paper codes (exam paper codes- D, G and H: Solid mechanics, food technology and 

atmospheric and ocean sciences are not allowed) 

Annual Intake:  As per the need and institute guidelines. 

Credit distribution: 

Total credits requirements: 72 

Dissertation: 32 Credits 

Course work: 39 Credits 

Industrial training: 4-6 weeks (1 Credit) 

 

 



Courses Credits 

Core courses (including Laboratory) 23 

Discipline elective courses 9 

Technical communication, Industrial visits/Research internship 2 

Outside discipline elective courses 6 

Final Year project 32 

 

Proposed Curriculum 

 

 Semester I 

 Course Name Credit Structure 

  L T P C 

1. C1: Emerging energy resources and economics (proposed) 3 0 0 3 

2. C2: Functional Materials for Energy Engineering (modified) (ME609) 3 0 0 3 

3. C3: Electrochemistry for Energy Engineering (proposed) 3 0 2 4 

4. 
L1: Structure-Property Correlations for Energy Applications (modified) 

(EN612) 
1 0 4 3 

5. Discipline Elective-1  3 0 0 3 

6.  Outside Discipline Elective-1  3 0 0 3 

7. Technical Communication 1 0 0 1 

 Total    20 

 

 WINTER BREAK 

 Course Name Credit Structure 

  L T P C 

8.    ME695P: PGP I (proposed) 0 0 2 1 

 

 

 Semester II 

 Course Name Credit Structure 



  L T P C 

9. C4: Photovoltaic Materials and Fabrication (EM 651) 3 0 0 3 

10. C5: Computational Methods in Material Science (proposed) 1 0 6 4 

11. C6: Durability Behaviour of Energy Materials (modified) (EN611) 3 0 0 3 

12. Discipline Elective-2 3 0 0 3 

13. Discipline Elective-3 3 0 0 3 

14.  Outside Discipline Elective-2 3 0 0 3 

15. Industrial/Research Internship (SUMMER TERM)    1 

 Total    20 

 

 Semester III 

 Course Name Credit Structure 

  L T P C 

16.    ME696P: PGP II 0 0 30 15 

 

 Semester IV 

 Course Name Credit Structure 

  L T P C 

17.    ME697P: PGPIII 0 0 32 16 

 

List of possible discipline electives 

1. Energy Storage Technology* (Approved in 9
th
 Senate Meeting) (EN503) 

2. Nanomanufacturing* (Approved in 8
th
 Senate Meeting) (ME509) 

3. Nano-electronics and nano-microfabrication*(Approved in 6
th
 Senate Meeting) (EE615) 

4. Carbon Materials and Technology* (ME 515) 

5. Science and Technology of Nanomaterials*(Approved in 9
th
 Senate Meeting) (CY554) 

6. Hydrogen Generation and Storage*(Approved in 9
th
 Senate Meeting) (CY552) 

7. Convective Heat and Mass Transfer* (Approved in 9
th
 Senate Meeting) (ME 616) 

8. Heat Transfer and Fluid Flow in Energy Systems* (Approved in 10
th
 Senate Meeting) (ME 631) 

9. Introduction to High Voltage Engineering and Dielectric Breakdown* (Approved in 5
th
 Senate Meeting) 

(EE 606) 

10. Materials Processing Technology  

11. Energy Materials and Devices   

12. Materials Recycling and Waste Management  



13. Power sources for electric vehicles  

14. Fuel Cell Technology 

15. Energy storage systems coupled with Microgrids 

* Courses which are already running at IIT Mandi 

Rationale behind the modification 

The core of Energy Engineering is largely intertwined with the concepts of Material Science and the 

engineering thereof. To produce a successful manpower in the area of Energy Engineering with in-

depth knowledge of Materials, one must appreciate the intricacies of materials’ roles eventually. 

During the past 5 years, faculty members associated with teaching and most importantly, the students 

could feel that the existing curriculum is broad and do not provide sufficient in-depth understanding 

of certain core subjects and lacks the needed specialization at master level. Several internal meetings 

with students allowed the concerned faculty members to introspect the curriculum. Apart from 

missing the specialization of this program, the confusion among recruiters with the program name 

and many information based courses were other concerns. In addition, higher studies opportunities 

are also limited to specific places/departments where energy engineering degree is recognized while 

such opportunities in materials area are significantly high.  

 

To improve this program, internal meetings between faculty members of School of Engineering took 

place thrice- dated- 03.07/07.08/ and 03.09.2020, followed by in-depth discussion with PFG-EEM on 

16.11.2020. The feedbacks from students were collected over a significant period. The industrial 

expert review was conducted by 02.12.2020. Finally, the proposal was placed before Board of 

Academics on 22.01.2021 for further discussion. 

Annexure I :   Previous Curriculum 

 Semester I 

 Course Name Credit Structure 

  L T P C 

1. F1. Foundation 1: EN501: Energy Sources and Power Plants  3 0 0 3 

2. F2. Foundation 2: EN502: Emerging Energy Sources  3 0 0 3 

3. F3. Foundation 3: HS 540: Energy: Environment Policy and Law 3 0 0 3 

4. C1. EN503: Energy Storage Technology 2 0 2 3 

5. EN505P: Energy Systems Laboratory 0 0 4 2 



6. DP500P: Research Practicum 0 0 6 3 

7. HS541: Technical Communication 1 0 0 1 

8. Free Elective-1  3 0 0 3 

 

 Semester II 

 Course Name Credit Structure 

  L T P C 

9. C2. ME 620: Modelling and Simulation 2 0 2 3 

10.    C3. EN611: Durability Behaviour of Energy Materials 3 0 0 3 

11.    C4. EN612: Structure- Property correlation in materials for Energy 

Applications 

3 0 0 3 

12.    Specialization Elective-1 3 0 0 3 

13. Free Elective-1  3 0 0 3 

14 Free Elective-2 3 0 0 3 

 Summer Term     

15. DP 512 P: Industrial/ Research Internship    1 

 

 Semester III 

 Course Name Credit Structure 

  L T P C 

16.    C5. EN613 Creep-Fatigue Interaction  3 0 0 3 

17.    ME596P: Dissertation 0 0 28 14 

 

 Semester IV 

 Course Name Credit Structure 

  L T P C 

18. ME597P: Dissertation 0 0 36 18 
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 1. Name of the Degree Program 

  

1. Master of Technology in Computer Science and Engineering 

2. Master of Technology in Computer Science and Engineering with Specialization in 

Systems Engineering 

3. Master of Technology in Computer Science and Engineering with Specialization in 

Intelligent Systems 

  

 2. Abbreviation 

  

 Master of Technology is abbreviated as M.Tech. 

 

 3. Duration 

 

 The duration of this program is two years. Each year consists of two semesters, summer and 

winter terms. 

 

 4. Credits to be Earned 

 

 The students have to earn a minimum of 70 credits for the degree of Master of Technology 

in Computer Science and Engineering, with or without the specializations. Credit 

distribution details are given under “Program Details”. 

 

5. Campus Stay 

 

Students admitted to these degree programs are required to stay on campus and to 

participate and complete all requirements of the program, except for the exploratory work 

during winter vacation as described in Section 4 under “Program Details”. 

 

All other details are in accordance with the ordinance and regulations for M.Tech/M.Sc of IIT 

Mandi (see http://iitmandi.ac.in/academics/files/Ordinances-for-M.Tech-M.Sc.pdf).  

 

  

http://iitmandi.ac.in/academics/files/Ordinances-for-M.Tech-M.Sc.pdf


 

Program Details 

 

 1. Preamble to the Program 
 

Over the last two decades, the discipline of computer science and engineering (CSE) has 

grown enormously. CSE is now a bridge discipline that enables working in other scientific 

disciplines as well. Although a four-year BTech curriculum introduces a student to the 

various facets, it is imperative that the student be trained in the advanced developments in 

certain areas and be practically familiar with various applications of the same in industry 

and research. 

 

The two-year MTech program in Computer Science and Engineering at the Indian Institute 

of Technology Mandi is proposed to (a) teach the theory and practice behind certain core as 

well as advanced areas, in the form of courses and labs; (b) impart the ability to work on 

and take ahead large applications in industry and research, in the form of a project; (c) give 

them an exposure to other disciplines in the form of elective courses 

 

The degree would be awarded upon successful completion of the credit requirements for the 

course work and satisfactory performance in a (year-long) project. The minimum CGPA 

requirement would be as per the prevailing norms of the institute. 

 

 2. Program Objectives 

 
● To equip students with a good understanding of the basics and the latest 

developments in computer science and engineering for a successful career in 

academia or industry. 

● To produce technically well-rounded professionals to cater to the growing demand 

for such professionals for research and development in various areas of computer 

science and engineering. 

 

 3. Specializations Offered 

 
● Systems Engineering  

● Intelligent Systems  

 

 4. Credit Structure 
 

● The minimum number of overall credits required to be completed is 70, out of which 

41 credits will be fulfilled using course work, 3 credits using exploratory work 

during winter, and 26 credits using the postgraduate project (PGP). 

● The course work would be divided into three categories: (i) core courses (11 credits) 

from a basket of suggested courses that each student is expected to complete; (ii) 

discipline electives (20 credits) that need to be taken from the relevant PG level 

courses (as listed in Section 5); and (iii) outside discipline electives (9 credits) that 

can be taken from any school of the institute. An overview of the proposed core 

courses is given in Section 4. 

● 3 credits of exploratory work during winter break would be graded in a Pass/Fail 

manner. For this, the student can either work with a faculty member of the institute, 



 

or go for an internship at an industry or another reputed academic institution. In case 

of an internship, the student will not be paid fellowship for the duration of the winter 

break. 

● The postgraduate project starts from the summer following the first year and extends 

to the third and fourth semesters. The student would be allotted a guide to work on 

the PGP before the beginning of the third semester. There will be a committee to 

monitor the progress of the student in the project each semester and accord a grade 

for the project. 

● Specialization. Students pursuing at least 12 discipline elective credits in a specific 

stream (systems engineering or intelligent systems) with a C grade or above and 

whose PGP is in the same area would be eligible to get a specialization in the 

stream. Students who meet the above requirement could get an M. Tech. in 

Computer Science and Engineering with an option for specialization in systems 

engineering or intelligent systems (based upon the requirements listed above). If a 

student does not meet the above mentioned requirements for a specialization, then 

the student would graduate with a general M. Tech. in Computer Science and 

Engineering degree. 

 

To summarize: 

 

S. No. Category Credits 

1. Core courses 11 

2. Discipline electives (DE) 20 

3. Outside discipline electives (ODE) 9 

4. Exploratory work (EW) 3 

5. Postgraduate project (PGP) 26 

6.  Technical Communication 1 

 

Total credits per semester: 16-20 

 

Year 1, Semester 1 

S.No. Subject Credits Remarks 

1 Discrete Mathematics 

                OR 

Linear Algebra AND 

Probability and Statistics 

4 Core: The first option is recommended 

for a specialization in Systems 

Engineering and the second for a 

specialization in Intelligent Systems. 

Also, in the second option, two 2-

credit courses will be offered in the 

first and the second halves of the 

semester. 

2 Advanced CS Practicum 3 Core 



 

3 Advanced Data Structures 

and Algorithms 

4 Core 

4 Electives 5 - 7 DE / ODE 

Total Credits: 16 - 18 

 

Year 1, Semester 2 

S.no. Subject Credits Remarks 

1 Electives 16 - 20 DE / ODE 

Total Credits: 16 - 20 

 

Year 2, Semester 3 

S.no. Subject Credits Remarks 

1 PGP 12  

2 Electives 4-8 DE / ODE 

Total credits: 16 - 20 

 

Year 2, Semester 4 

S.no. Subject Credits Remarks 

1 PGP 14  

 

2 credits are reserved for the 

thesis report. 

2 Electives Remaining 

credits 

DE / ODE 

Total credits: 16 - 20 
 

 5. Overview of Core Courses 

 
Core 1a: Discrete Mathematics (DM; 4 credits)  

Logic. Infinite and structured sets. Combinatorics and counting. Graph theory: matching, 

coloring. Modern techniques: extremal, probabilistic, and linear algebraic methods. 

 

Core 1b: Linear Algebra and Applications (LAA; 2 credits) 

Background and review. Norms for vectors and matrices. Perturbation theory and 

eigenvalue problems. Matrix factorization and least square problems. Sparse matrices, their 

analysis, and algorithms. Different types of matrices, their properties, and applications. 

  

 Core 1c: Probability and Statistics (PS; 2 credits) 

Sigma field. Random variables. Conditional distribution and expectations. Markov chains. 

Convergence of random variables. Concentration inequalities. Random vectors and random 

processes. 

 

 Core 2: Advanced Data Structures and Algorithms (ADSA; 4 credits) 



 

Basic math concepts. Sorting and Selection. Priority queues. Graph Definitions and 

Elementary Algorithms. Graph Matching. Flow-Networks: Matrix Computations. All Pair 

Shortest Path and dynamic programming. Integer data type. String Matching. Linear 

Programming. Randomized and Streaming Algorithms. External Memory Algorithms and 

Cache oblivious algorithms. NP-completeness. Dealing with NP-hard problems. 

Approximation algorithms. Parameterized complexity. 

 

 Core 3: Advanced Computer Science Practicum (ACSP; 3 credits) 

End-to-end system design that involves database backend with transactions, triggers, etc., 

and front-end web-based visualization; design of modules/device drivers in operating 

systems; network simulator; assignments on compilers, and architecture. 

 

 6. List of Discipline Electives in Specialization Areas 
 

The courses currently available for crediting as discipline electives in the areas of 

specialization are listed below. The PFG may add more courses in the future. 

 
Systems Engineering: 

            

CS502 Compiler Design 3-0-2-4 

CS507 Computer Architecture 3-0-2-4 

CS508 Introduction to Heterogeneous Computing 2-0-0-2 

CS547 Network Management Systems 3-0-0-3 

CS548 Cloud Networking 3-0-0-3 

CS545 Software Design Patterns 3-0-0-3 

CS546 Design of Concurrent Software 3-0-0-3 

CS549 Computer Network Analysis 3-0-0-3 

CS550 Introduction to Computer Graphics and Geometric Design 3-0-2-4 

CS561 Map Reduce and Big Data 3-0-0-3 

CS611 Program Analysis 3-1-0-4 

CSxxx Information Security 3-0-0-3 



 

CSxxx Reactive Design Patterns 3-0-0-3 

CSxxx Distributed Systems: Theory and Practice 3-0-0-3 

CSxxx Advanced Databases 3-0-0-3 

 

Intelligent Systems: 

            

CS506 Cognitive Modeling 2-0-2-3 

CS560 Text Retrieval and Mining 3-0-0-3 

CS562 Artificial Intelligence 3-0-0-3 

CS563 Scalable Data Science 3-1-0-4 

CS606 Computational Modeling of Social Systems 3-0-0-3 

CS609 Speech Processing 3-0-2-4 

CS630 Speech Technology 3-0-0-3 

CS660 Data Mining for Decision Making 4-0-0-4 

CS661 Knowledge Representation and Reasoning 3-0-0-3 

CS662 Mobile Virtual Reality and Artificial Intelligence 3-0-0-3 

CS669 Pattern Recognition 3-1-0-4 

CS671 Deep Learning and Applications 3-1-0-4 

EE511 Computer Vision 3-0-2-4 

EE608 Digital Image Processing 3-0-2-4 

 
Outside Discipline Electives: 

 

Any graduate-level non-CS course from the school or from other schools is acceptable as an 

outside discipline elective. The purpose of these credits is to allow students to explore and 



 

enhance their knowledge and interest in various domains of engineering, sciences, or 

humanities. 

 

 7. Placements 

 
Here is a non-exhaustive list of companies/government organisations that might be interested 

to hire the students graduating with an M.Tech. in CSE from IIT Mandi: 

 

● Amazon 

● Flipkart 

● DRDO 

● Siemens 

● Facebook 

● Google 

● Microsoft 

● AMD 

● Infosys 

● Vehant 

● TCS 

● Samsung 

● IBM 

● Intel 

● Nvidia 

 

 

 

 8. Program Outcomes 

 
After completion of the degree, the students will have: 

● good understanding of the design challenges and implementation of scalable 

solutions. 

● those opting for specialization will have sufficient knowledge and practical 

experience with the problems being faced, and the solutions being proposed therein, 

in their respective areas of specialization: systems engineering, or intelligent 

systems. 

● adequate communication skills and experience of working as a team. 

● be equipped with the necessary knowledge and skills to get placed in CS-related 

industries or enter into Ph.D. programs in computer science or research labs. 

 








































	38th BoA_Minutes.pdf
	Minutes.pdf
	Annexure A_Internship.pdf
	Annexure B_M.Tech_FTE.pdf
	Anneuxre C_MTech_MEE.pdf
	Annexure D_MTech_CSE.pdf

	Annexure E.pdf

