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Research Admissions in SERC

The admission of students to Supercomputer Education and Research Centre (SERC) is through two streams, (i) Computer Systems (CS) and (ii) Computational Science (CP). Based on the choice (indicated on the preference sheet), the candidate will be tested on the aptitude and suitability for the corresponding research stream. Please note that the research stream choice (either CS or CP) given by the candidate is binding. Candidate should indicate only one choice of stream, in which he/she wishes to pursue their research degree. Please feel free to contact Convener of research admissions, e-mail: resadm@serc.iisc.ernet.in) regarding any questions related to the research admissions, including the research streams preference. Also, do not hesitate to ask questions to the interview panel regarding the research activities at SERC. Note that copies of the brochure will be distributed at the time of interview and the preference sheet (last page of the brochure) will be collected from the candidate at the time of interview. 
Research Streams

Computer Systems (CS): Research areas in this stream deal with the design, implementation and evaluation of computer hardware and software. Computer Architecture, Compilers, Database Systems, Graphics and Visualization, Grid Computing, High Performance Computing, Multimedia Systems, Computer Network and Information Security, and VLSI Systems and Architecture are the prominent topics in which research is being carried out at SERC. 
SERC faculty who work in this stream include: N. Balakrishnan, R. Govindarajan, S. K. Nandy, Jayant R. Haritsa, T. Matthew Jacob, P. C. Mathias , Sathish S. Vadhiyar, Virendra Singh, and Vijay Natarajan (Research activities specific to each faculty/area is given in the later section of SERC research labs).
Computational Science (CP): This is an inter-disciplinary area that brings together the domain-specific knowledge of science and engineering with relevant areas of computing and mathematics. It educates and trains students to 'model' problems or 'simulate' processes varying across many disciplines in science and engineering. Some of the areas of current faculty research include quantum computing, electromagnetics, numerical analysis, scientific computing, parallel algorithms, biomedical diagnosis/imaging, photonics, and acoustics. 
SERC faculty who work in this stream include: Apoorva D. Patel, Atanu Mohanty, Soumyendu Raha, Phaneendra K. Yalavarthy, and Murugesan Venkatapathi (Research activities specific to each faculty/area is given in the later section of SERC research labs).
About the interview
The research interview has two components.  
A written component (duration: 30 minutes) is conducted prior to the interviews (both in the morning and afternoon of each day of the interviews). This will have short answer questions testing the candidate’s suitability for the research programs at SERC.  The computer systems (CS) stream will have questions on the data structures, discrete mathematics, and simple programming. The computational science (CP) stream will have questions on the fundamentals of discrete mathematics, linear algebra, functional analysis, probability and statistics, differential equations, and simple programming.

Students who are successful in the first component will face an oral interview, typical duration is 20 minutes. The questions in the interview can be related to previous project(s), two basic areas (listed in the preference sheet), and your research interests (based on the research lab choice). In all cases, background in programming will also be tested. 
Basic areas:

Computer Systems (CS): Operating systems, data structures, computer organization/architecture, compilers, microprocessor and digital electronics, databases, discrete mathematics, and distributed computing and VLSI systems.
Computational Science (CP): Discrete mathematics, linear algebra (including matrix algebra), functional analysis, probability, statistics, differential equations, numerical methods, mathematical physics, electromagnetism, and signal processing.

Important Note about the choice of basic areas:

At least one of the chosen basic area to be tested in the interview has to be from the above list, while the second one can be your own choice. 
Example: For a computational science (CP) stream candidate with a mechanical engineering background, choices for basic areas can be differential equations and fluid mechanics.
Note to External Registration Programme (ERP) candidates: The ERP candidates will give a brief oral description (duration: 5 minutes) of their research proposal and will be tested on the proposal content (in addition to the above).
SERC Research Labs
I. Stream: Computer Systems (CS)
I.1 Computer-Aided Design Lab (CADL)

Runtime Reconfigurable Systems, Architectures and Design Methodologies, Compiling techniques for Stream Processing and Runtime Reconfiguration, Embedded Systems on a Chip, Chip Multiprocessors, Dataflow and Multithreaded computing, Virtualizations, Region Coherence, Pervasive Computing, SoC Design Methodologies, Stream Processing and Network Processing, Design automation of VLSI Systems. 
Associated Faculty:  S. K. Nandy. 

I.2 Computer Architecture Lab (CAL)

Processor Architecture, Instruction-level Parallelism, memory system design, Cache memory design, performance evaluation of computer systems, Interaction between computer architecture and operating systems. 
Associated Faculty:  T. Matthew Jacob.

I.3 Computer Design and Test Laboratory (CDTL)

 VLSI testing, Processor architecture µ-architecture, Fault tolerant computing, Design for reliability, High level synthesis, SoC/NoC Design and test, Formal verification, Trusted computing, Trusted hardware design. 
Associated Faculty:  Virendra Singh.

I.4 Database Systems Lab (DSL)

Query Optimization, Data Mining, XML Databases, Biological Databases, Multi-lingual Databases, and Database engine design. 
Associated Faculty:  Jayant R Haritsa.

I.5 Grid Applications Research Lab (GARL)

Parallel, distributed and grid computing, Scheduling, rescheduling, load balancing, checkpointing, migration, fault-tolerance and performance modeling of parallel applications for heterogeneous systems, Large-scale parallel applications for grids.
Associated Faculty:  Sathish S. Vadhiyar.
I.6 High Performance Computing Lab (HPC)
Computer Architecture, High Performance Computing, GPGPU Computing, Compiler Analysis and Optimizations, Programming Models and Compiling Techniques for Accelerator Based Architectures, Embedded system and Application Specific Architecture, Interaction between computer architecture and compilers. 
Associated Faculty: R. Govindarajan.

I.7 Information Systems Lab (ISL)

Data compression, motion estimation, performance of multi-media applications, process architecture for multi-media, encrytption and decryption algorithms, firewalls, inter, intra and extra nets, quantitative estimates of trusted computer security for network of computers.
Associated Faculty: N. Balakrishnan.

I.8 Visualization and Graphics Lab (VGL)

Scientific visualization in life sciences and medicine, computational topology, computational geometry, meshing, computer graphics, and terrain visualization and navigation. 
Associated Faculty: P. C. Mathias and Vijay Natarajan.

II. Stream: Computational Science (CP) 
II.1 Computational Electromagnetics and Acoustics Lab (EML)

Electromagnetics, interaction between ions and fields, ion traps, radar absorbing screens, MEMS.
Associated Faculty: Atanu Mohanty.

II.2 Scientific Computation Lab (SCL)

Mathematical Middleware and Software, Computational Study of Constrained Dynamical Systems: Application to VLSI CAD, protein-ligand interaction and multibody dynamics problems, Simulation and Optimal Control of Stochastic and Deterministic Differential-algebraic equation systems. Computational Methods for Stiff and Non-anticipating Stochastic Dynamics.
Associated Faculty: Soumyendu Raha.

II.3 Medical Imaging Group (MIG)

Computational methods in medical imaging, multi-modal imaging, medical image reconstruction techniques, diffuse optical tomography, biomechanical modelling, computational methods in radiation therapy, and four-dimensional imaging in diagnostic radiology and radiation oncology. 
Associated Faculty: Phaneendra K. Yalavarthy.
II.4 Computational Photonics and multi-physics Lab (CPL)
Application of computational methods and matrix algebra, Finite Difference Time Domain (FDTD) methods, Discrete Dipole Approximations, Plasmonics, optical properties of nano scale assemblies and composite materials.
Associated Faculty: Murugesan Venkatapathi.

II.5 Quantum Computing Lab (QCL)
Quantum computation and Languages of genes and proteins.
Associated Faculty: Apoorva D. Patel.
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Preference sheet

Important Note: Read the SERC research admissions brochure before filling up this sheet.

Name: 

Application No:

Program :   

⁬ M.Sc. (Engg.)
   ⁬ Direct Ph.D.

⁬ Ph.D.
Basic areas (to be tested): 1)________________

      2)_________________
Research Streams: (tick only one and also indicate three research labs in order of preference)

⁬ Computer Systems (CS)

1)_________________
2)_________________
3)_________________


⁬ Computational Science (CP)

1)_________________
2)_________________
3)_________________

I understand that the research stream (CS or CP) chosen by me is binding in that, if I am selected for a research program in SERC, I can only work in the chosen stream. 
Signature: ------------------------------
· How did you come to know about SERC? ……………………………………..
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