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1 CDS Overview 
June 2, 2017 

CDS-Computational Science (CD-CP) 
Admissions – 2017 

Pre-interview Familiarization 

Computational and Data 
Sciences (CDS)  

•  Part of interdisciplinary research division 
of IISc 

•  Formed on December 7, 2015 (> 1.5 year) 
•  All faculty/research labs/academic 

programs that were part of SERC were 
moved to CDS 

•  Located in SERC building 
•  Comes under faculty of engineering 
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Post Graduate Programs  
at CDS 

Ø Ph.D. – Doctoral program in Engineering 

Ø M.Tech. (Research)–Masters program with thesis  

Ø M. Tech (2 years): Masters program in 
Computational and Data Science  

•  Faculty     
q Professors  5 
q Associate Professors  5 
q Assistant Professors  4+1 

•  Students  
q M.Tech.: 10+12 (II Year) 
q Masters by Research:20 
q Ph.D.: 30  
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•  Major Research 
Funding     
q MHRD 
q DST, DIT, DBT, CSIR 
q MSR, IBM, Google, 

Yahoo, Boeing, TCS, 
AMD, Intel, …  

PEOPLE at CDS

Research Admission Streams 
q  Computer and Data Systems (CD-CS) 
q  Computational Science (CD-CP) 
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Students @CDS 

5 

M.Tech. (Computational 
Science) – existing program 

•  Placements 
–  Google 
–  IBM 
–  Yahoo 
–  Nvidia 
–  GE 
–  Samsung 
–  Financial firms like 

Mckinsey  

•  Further Studies 
–  IISc Ph.D. 
–  Ph.D. in top tier 

universities 
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2015: 2 Alumni as PhD students 
@ CDS 
2016: 3 Alumni as New PhD 
students @ CDS 
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Research Students 
•  Received Microsoft, TCS, and IBM Ph.D. 

fellowships 
•  Received international fellowships like SPIE 

Education Fellowships 
•  Numerous best paper awards 
•  Numerous travel fellowships from IBM, Google, and 

Yahoo 
•  Won many challenges, including recent GE Edison 

challenge 
•  Won prestigious fellowships line Humboldt 

fellowship after graduating   7 

CDS Research 
Broad Area: Computing Sciences 
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Methods	

Systems	

Applica
2ons	
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Research Areas @ CDS 
Computer&Data Systems 
•  CAD for VLSI 
•  Grid Application Research 
•  Cloud and Distributed 

Computing 
•  Machine Learning 
•  Database Systems 
•  Video Analytics 
•  Computer Vision 

Computational Science 
•  Computational 

Electromagnetics 
•  Computational Photonics 
•  Medical Imaging 
•  Scientific Computing and 

Mathematical Libraries 
•  Computational Fluid 

Dynamics 
•  Computational Biology and 

Bioinformatics 
•  Numerical Linear Algebra 
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Sashikumaar Ganesan, Dr.rer.nat.  (Otto-von-Guericke U., Germany)  
 
Research Interests 

– Numerical (Finite Element) analysis and Mathematical 
modelling 

– Stabilization methods, Multiscale methods, Numerical 
methods for turbulent flows 

– Multigrid methods and ALE approach for computations of 
time-dependent domains  

– Parallel algorithms and Scientific computing 
 
Applications  

– Free surface and two-phase flows with surfactants and heat 
transfer 

– Moving contact line problems, Fluid-structure interaction  
– PDEs and Surface PDEs in time-dependent domains 
– Multidimensional equations, Population balance systems in 

time-dependent domains 

Computational Mathematics 
Group (CMG)

Computational Mathematics 
Group (CMG)

Research areas…research 
–  Numerical (finite element) analysis and Mathematical modelling
–  Stabilization methods, Multiscale methods for turbulent flows
–  Multigrid solver and ALE approach for computations in time-dependent domains 
–  Scalable algorithms and High performance computing (HPC)

Applications… 
–  Free surface and two-phase flows with/without surfactants and heat transfer
–  Moving contact line problems, Fluid-structure interaction 
–  PDEs and Surface PDEs in moving domains
–  Multidimensional equations, Population balance systems

ParMooN 
–  ParMooN (Parallel Mathematics and object oriented Numerics) is an in-house 

finite element package (cmg.cds.iisc.ac.in/parmoon)
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Computational Electromagnetics Lab 

Atanu Mohanty   PhD (Brooklyn Polytechnic, New York)  
 
Research Interests 
Ø   Analysis of ion traps 
Ø   Circuit models for eddy current problems 
 
Current Research Activities  
•   Toroidal Ion Traps 
•   Induction Heating 
•   Magnetic Hysteresis 
 
Past Research Activities  
v   Radar Absorbing Materials 
v   Microstrip Antennas 
v   MEMS Devices 
 
Funding/Collaboration: DRDO 

  
 

Comp. & Stat. Physics Group 

Nanoscale Physics 

Mathematical /  
Numerical methods 

Matrix Algebra 

Random matrices & Periodic matrices 

N-body problems in emission 

Optical properties of nanoscale 
composites 

  Murugesan Venkatapathi   PhD (Purdue) 
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Recent / Current work: 

Numerics / Math: 

•  Periodic matrices, Matrix analysis & decompositions 

•  Error estimation in iterative solution of Ax=b problems i.e. estimate 
error (x – xk) from residue (b - Axk) 

•  Computational methods for stochastic simulations : Algebra of 
random variables 

•  Numerical contour integration for special integrals :  Sommerfeld 
integrals of the surface-radiator problem 

Physics: 

•  Theory and computation for N-body problems in photon emission 

•  Some insights into classical electromagnetic theory and its 
application in developing nanoscale-composite optical materials 

Comp. & Stat. Physics Group 

Medical Imaging Group 
Phaneendra Yalavarthy 

PhD (Dartmouth College, Hanover)  
Research interests  

 Computational methods in medical imaging, multi-
modal imaging, medical image reconstruction 
techniques, diffuse optical tomography, 
biomechanical modelling, neuroimaging 

Research Projects  
Medical Image Reconstruction: 

• Dual Modality MRI-Diffuse Optical 
Tomographic Imaging 
• Dynamic Diffuse Optical Tomography 

Signal/Image Analysis: 
• Automatic Lung Segmentation 
• Computer Aided Diagnosis (CAD) 
• Parametric modeling of breathing Signal 

•  Funding/Collaboration: Samsung, Indo-Europe (University of 
Twente, University of Bern), University College London, Brimingham University, … 

Dynamic Diffuse Optical Tomography 

Breast Meshes – 
Simplification using 
topology preserving 
techniques 
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Structural Biology and Bio-computing 
K. Sekar   

    http://www.physics.iisc.ernet.in/~dichome/sekhome/index.html 

•  Structural Biology 
Ø  Solving three-dimensional protein structures, in particular enzymes, using  
      X-ray crystallography.  
Ø  Designing suitable inhibitors for these enzymes. 

•  Molecular Dynamics Simulations 
      Molecular dynamics simulations studies are carried out to further understand 
      and  substantiate the crystallographic findings (structural and functional) of the  
      solved three-dimensional protein structures. 

•  Datamining in Protein Structures 
      Extraction of interesting, non-trivial, implicit, previously unknown and   
      potentially useful information from the three-dimensional protein   
      structures available in its archive, Protein Data Bank. 

 
 

Mg2+ A 303 

ADP A 301 

PDB ID : 5H70 
      Chain A 

Crystal structures of an archaeal Thymidylate kinase from Sulfolobus tokodaii provide 
insights into the role of a conserved active site Arginine residue. 
Ansuman Biswas, Arpit Shukla, R. S. K. Vijayan, Jeyaraman Jeyakanthan and K. Sekar 
J. STRUCT BIOL. 2017. 197(3):236-249. doi: 10.1016/j.jsb.2016.12.0 
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(h#p://pallab.cds.iisc.ac.in)

Computation Computation + Experimental Experiment

Research	
Areas

•  Algorithms	
•  Method	Development	
•  Structure	&	Conforma;on	
•  Molecular	Simula;ons	
•  Pathway	Simula;ons	
•  Omics	Analysis	
•  Drug	Discovery

•  Genome	Analysis	
•  Transcriptome	Analysis	
•  Proteome	Analysis	
•  Metabolome	Analysis	
•  Pep;de	Structure	Analysis	
•  Molecular	Biophysics	
		(Collabora;on	+	In-house)	

•  Cancer	Biology	
•  Pep;de	Biochemistry	
•  Neurovirology	
•  Sample	prepara;on	for	

high	throughput	
studies	

(Collabora;on	+	In-house)	

Recent	important	contribu;ons	from	the	lab:	
q  Accurate	and	accelerated	secondary	analysis	of	large	genomes	
q  Calibra;on	free	spectra	analysis	of	NMR	metabolomics	data	
q  Inference	of	protein	molecular	func;on	directly	from	molecular	dynamics	based	fingerprin;ng	
q  New	methods	for	combinatorial	drug	discovery	
q  New	methods	for	quaternary	structure	assessment	of	proteins	in	crystalline	state	

Funding:	DST,	DBT,	IUSSTF Group	Leader:	Debnath	Pal

Debnath Pal PhD (Bose Institute, Calcutta) 

Scientific Computation Laboratory 
l  Soumyendu Raha, PhD (Minnesota)  
 
Current Research Interests: 

-  Computational Mathematics 
l  Constrained Stochastic Dynamical Systems 
l  Constrained Dynamics with Delay and on Complex Networks 
l  Data Assimilation to Constrained and Stochastic Dynamics 

-  Simulation & Accelerator Architecture 
l  Numerical Algorithm & Coarse Grained Reconfigurable Architecture 

Co-design Applications 
-  Applications to 

l  Aerospace and Robotics Control Systems 
l  Biochemical Kinetics & Macro-molecular Chemistry 
l  Crowd and Swarm Dynamics  

l  Funding from Govt of India agencies (Dept of S&T, Space, Navy); Funded 
International Collaborations with Russian Academy of  Sciences, Johannes 
Kepler University – Austria, Univ Amsterdam - Netherlands  
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Stable Accurate Fast Robust Algorithms & Numerics

Convenor: Sivaram Ambikasaran Ph.D (Stanford University)

Theoretical & Computational aspects of

• Numerical Linear Algebra

• Approximation theory

• Fast Stable Algorithms

• PDE’s & Integral equations

Applications include
• Acoustic & Electromagnetic scattering

• Finite element & integral equation solvers

• High dimensional statistics & data analysis

• Material homogenization

• Reactive simulations of multicomponent fuels
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Fellowships 

MHRD Fellowship: Default for every research student (Rs. 12,400 per 
month for M.Tech. (Research) and Rs. 25,000 – Rs. 28,000 per month for 
PhD students) 
 
External Ph.D. fellowships: Give a minimum of Rs. 32,000 per month 
TCS Research Scholar Program: 4 winners among CDS students 
IBM Ph.D. Fellowship 
Google Ph.D. Fellowship Program 
Google Women Techmakers Scholars Program 
Facebook Fellowship Program 
 
Departmental Fellowships:  
•  Specific to students admitted in CD-CS program  

•  Narayana Nethrayala Ph.D. Fellowship, 2017 Ph.D. Students for 
those students who will be working in area of computational methods 
for eye. 

 
 
 
  

http://cds.iisc.ac.in/resources/fellowships/ 
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Thank You! 


