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Professional Summary

I am Ph.D in computer science with thirteen years of industrial research experience. My research experience spans the areas of business analytics, machine learning, medical imaging, high performance computing, game theory, operations research and communications networks. I have been given several awards by my employers and the academic communities in appreciation of my contributions during these years. These include the IBM research division awards for my work on the IBM Blue Gene family of supercomputers, best paper awards at top international conferences. I have published papers in reputed international conferences/journals and contributed book chapters. I have also been given prizes recognizing my academic excellence, by educational institutions.  
I am presently employed at Opera Solutions India as Vice President Analytics and Head of R&D. My responsibilities include building and managing a high quality analytics and R&D team for Opera India, project delivery to worldwide clients and helping business development activities in India. Prior to joining Opera India, I worked at the IBM TJ Watson Research Center at Yorktown Heights, NY from Nov. 2006 to Aug. 2011.  My work involved development of machine learning algorithms for processing fMRI (functional magnetic resonance imaging) and PET data using IBM’s Blue Gene supercomputer. I developed algorithms to determine the complex spatio-temporal patterns of information flow in the brain. The analysis is based on sparse learning algorithms applied to the concept of Granger causality.  I also developed techniques based on the compressed sensing for medical imaging reconstruction problems.  
Prior to this, I established the high-performance computing research group from scratch at the IBM India Research Lab. My team quickly became a part of the international team designing the IBM’s Blue Gene supercomputer. It focused exclusively on the fault tolerance and performance aspects of the system. My team’s work was instrumental in winning the HPC Challenge awards for six years in row at the most prestigious annual supercomputing conference (SC05-SC10). This work has also been recognized in other academic forum such as runner up to the best paper award at SC06, Gordon Bell prize finalist at SC06 and best paper award at the prestigious IEEE International Parallel & Distributed Processing Symposium (IPDPS) 2009.
My work has been well-recognized in IBM and I have been given several awards for my contributions to IBM. I was also recognized as one of the “next fifty” young leaders who are expected to make significant impact on IBM. I was requested to visit the IBM T. J. Watson research center on an international assignment to apply my expertise in high-performance computing and help the computational biology center (Biometaphorical computing group), which forms the core research team of the IBM healthcare and life sciences initiative. After the completion of my assignment, I was requested to stay on for some more time. 
Prior to high-performance computing, I worked in the areas of auction theory, game theory, economics and operations research, published several papers in reputed international conferences and journals and have been granted patents in the area. I have been awarded first and second plateau invention achievement award by IBM Research in appreciation and recognition of creative contributions to IBM progress; special patent incentive award for business method patent.   
Prior to my move to the USA, I held adjunct faculty position in the Computer Science Department at the Indian Institute of Technology, Delhi (one of the premier engineering institution of the country) where I taught courses on game theory and networks and supervised several student projects.

Education
	Year
	Degree
	Institute
	CGPA
	Thesis Title

	1999
	Ph.D. in Computer Science 
	Indian Institute of Technology, Delhi, India
	NA
	Traffic Management in Integrated Services Networks: Scheduling and Resource Partitioning.

	1995
	M.S. in Computer Science
	University of California at Berkeley, USA
	3.9/4.0
	Characterization of Video Traffic

	1993 
	B.Tech. Computer Science 
	Indian Institute of Technology, Delhi, India
	9.9/10
	A FPGA Based Hardware Accelerator for Logic Simulations


Highlights

 Recognized by IBM as a top talent and one of the “next fifty” potential leaders of IBM

 Received several awards by IBM including the research division award, bravo awards and plateau invention achievement awards in recognition to contributions made to IBM

 Completed the Micro-MBA course at IBM Research

 IBM Research Fellowship, by IBM Research, New Delhi, India, for pursuing Ph.D. at Indian Institute of Technology, Delhi

 Letter of Appreciation by the founder of Network Programs Inc., for excellent individual and group performance during employment with Network Program Incorporated 

 Fellowship for graduate studies at University of California, Berkeley, USA

 Several prizes and scholarships for academic excellence during undergraduate studies at Indian Institute of Technology, Delhi

Work Experience


Aug. 2011 to present 
Vice President Analytics and Head R&D, Opera Solutions, India:

I am presently responsible for the 50+ analytics team of Opera India. This includes hiring, performance evaluation, training and mentoring, project delivery to worldwide clients etc. In addition, I assist with business development in the region.
Aug. 2011 to Aug. 2012
Principal Scientist and Head R&D, Opera Solutions, India:


In this role, I was responsible for analytics and R&D efforts out of the India office. My responsibilities includes talent development, interviewing and hiring staff, assisting in performance evaluation, defining projects, interfacing with clients and steering the direction of research done in the India office. 
Nov. 2006 to Aug. 2011
IBM TJ Watson Research Center:


I have been designing machine learning algorithms for solving the inverse problems in the medical imaging space. I am applying the emerging technology of compressed sensing to medical image reconstruction problems. I have filed a few important patents and published papers in this space.  

In addition, I am designing techniques to discover complex spatiotemporal information flow patterns in the human brain using fMRI data. I am using the techniques of sparse regression to determine Granger causality relationships in different brain areas using fMRI data.  This work has lead to the formulation of the information flow hypothesis that may shed some light on the long-standing question of mechanisms of the fMRI BOLD response. 

July 2003 to Oct. 2006:

Manager, High-performance Computing Group at IBM India Research Lab, New Delhi, India.

Built a team of researchers in the area of high-performance computing. My responsibilities included defining research agenda for the group, interfacing with other research, development and marketing groups within IBM, customer interaction with key HPC customers in India, securing IBM internal and external funding for research projects, technical leadership in individual projects, building team by focused hiring, and performance appraisals of the team members.

The team focused on fault-tolerance and performance. It has developed checkpoint and fault isolation libraries for Blue Gene. It is also involved in performance analysis of several important benchmarks and applications for Blue Gene, including the award winning HPC Challenge (HPCC) benchmarks.  

The work done in my team had strong technical as well as commercial impact. In addition to patent filings, the technical work was published in several reputed conferences such as the Annual Conference on Supercomputing (SC), International Conference on Supercomputing (ICS), International Conference on Dependable Systems (DSN), Annual ACM Symposium on Theory of Computing (STOC), Annual Symposium on Foundations of Computer Science (FOCS) etc. Some of the work led to the best paper award at FOCS 2005, runner up to best paper award at SC 2006, Gordon Bell Finalist at SC 2006 and best paper award at IPDPS 2009. It was also instrumental in winning the HPC Challenge awards at SC05, SC06, SC07, SC08, SC09 and SC10.  This team also owns a significant credit for its technical contributions instrumental in the installation of Blue Gene/L at several sites including the premier institute in India for basic science research - Indian Institute of Science. Individual team members obtained several awards from IBM including the prestigious research division award for their contributions. IBM was awarded US National Medal of Technology given by President Obama in 2009 for work on the Blue Gene family of supercomputers.
   August 1999 to July 2003:
 
Research staff member at IBM India Research Lab, New Delhi, India.
Carried out independent research in the area of e-commerce, auction theory and game theory. This work led to several papers and patents (see below). Our work on electronic coupons was integrated into IBM products.

   March 1996 to December 1996:  

Technical leader at Network Programs Inc. Noida, India.

Led a team of engineers for design development of ATM UNI signaling protocol and LAN emulation.  This work was successfully delivered to the customer. It led to Letter of Appreciation by the founder of Network Programs Inc. (NPI) Dr. B. Gopinath, (Professor Rutgers University) for excellent individual and group performance during employment with NPI (December 1996)

   Internships:

Sun Microsystems Laboratories, Mountain View, CA, USA (1997), Bell Labs, Holmdel NJ, USA (1995), Bell Labs, Murray Hill, NJ, USA (1994). 

Teaching and Mentoring Experience

July 2003 to Nov. 2006:

Adjunct Faculty, Indian Institute of Technology, Delhi.

Introduction to Game Theory, Spring 2005, Spring 2004, Fall 2002, Computer Science Department, Indian Institute of Technology, Delhi

Computer Networks, Spring 2003, Computer Science Department, Indian Institute of Technology, Delhi (jointly with Prof. Huzur Saran)

Advisor for final project of several B.Tech. and M.Tech. students, member of evaluation committee for B.Tech. and M.Tech. projects in Computer Science Department, Indian Institute of Technology, Delhi.

Teaching assistant for courses on networks, algorithms and architectures during graduate studies at University of California, Berkeley and Indian Institute of Technology, Delhi

Publications

Medical Imaging (refreed)
 Full-brain autoregressive modeling (FARM) using fMRI, Rahul Garg, Guillermo Cecchi and A. Ravishankar Rao, Neuroimage 2011.
 Brain as a self-predictor: Sparse full-brain auto-regressive modeling in fMRI, Rahul Garg, Guillermo Cecchi, A. Ravishankar Rao, ISBI 2011.

 A spatio-temporal support vector machine searchlight for fMRI analysis, A. Ravishankar Rao, Rahul Garg, Guillermo Cecchi, ISBI 2011 (to appear)

 Characteristics of voxel prediction power in full-brain Granger causality analysis of fMRI data, Rahul Garg, Guillermo Cecchi and Ravi Rao, SPIE Medical Imaging 2011 (to appear). 
 A Cluster Overlap Measure for Comparison of Activations in fMRI Studies, Rahul Garg, Ravi Rao, Guillermo Cecchi, MICCAI 2009.

 Gradient Descent with Sparsification: An iterative algorithm for sparse recovery with restricted isometry property. Rahul Garg and Rohit Khandekar, In Proceedings, 26th International Conference on Machine Learning (ICML) 2009. 
 Block sparse solutions using kernel block-RIP and its application to group lasso, Rahul Garg and Rohit Khandekar, AISTAS 2011.
 Prediction and interpretation of distributed neural activity with sparse models.  Melissa K Carroll, Guillermo A Cecchi, Irina Rish, Rahul Garg, A Ravishankar Rao, Neuroimage, Volume 44, Issue 1, 1 January 2009, Pages 112-122.
 Inferring brain dynamics using Granger causality on fMRI data. Guillermo A. Cecchi, Rahul Garg, A. Ravishankar Rao: ISBI 2008: 604-607
Posters
 Sparse Modelng in fMRI Analysis. I. Rish, M. K. Carroll, G. Cecchi, R. Garg, A. R.Rao,  N. Bani Asadi, I. Rish, K. Scheinberg.  Presented as a poster at 15th Annual Meeting of the Organization for Human Brain Mapping (OHBM). San Francisco, CA, June 2009.

 A comparison of fMRI activation maps obtained using GLM with maps generated using network-based analysis techniques, Rahul Garg, Guillermo A Cecchi, A. Ravishankar Rao and Irina Rish,  Presented as a poster at Society for Neuroscience meeting, Washington, DC, November 2008.
 Beyond Prediction: Discovering Distributed Patterns of Brain Activity from fMRI Data Via Sparse Regression. M. K. Carroll, G. Cecchi, I. Rish, R. Garg, A. R. Rao.  Presented as a poster at Society for Neuroscience meeting, Washington, DC, November 2008.
 Techniques for discovering causal structures in neural activity using functional MRI measurements, Rahul Garg, Guilermo A. Cecchi and A. Ravishankar Rao, Presented as a poster at 13th Annual Meeting of the Organization for Human Brain Meeting, Chicago, IL, June 10-14, 2007.

 Uncovering dynamical structures in functional imaging: significance of feedback loops, Guilermo A. Cecchi, A. Ravishankar Rao and Rahul Garg, Presented as a poster at 13th Annual Meeting of the Organization for Human Brain Meeting, Chicago, IL, June 10-14, 2007.

 Creating topological signatures from graph-based representations of fMRI measurements, A. Ravishankar Rao, Guilermo A. Cecchi and Rahul Garg and, Presented as a poster at 13th Annual Meeting of the Organization for Human Brain Meeting, Chicago, IL, June 10-14, 2007.

 Prediction of Brain Activity based on Elastic Net Algorithm. G. Cecchi, I. Rish, R. Rao and R. Garg. Abstract in PBAIC workshop at the 13th Annual Meeting of the Organization for Human Brain Meeting, Chicago, IL, June 10-14, 2007.
High-performance Computing

 HPCC RandomAccess Benchmark for Next Generation Supercomputers, Vikas Aggarwal, Yogish Sabharwal, Rahul Garg and Philip Heidelberger, IEEE International Parallel & Distributed Processing Symposium (IPDPS 2009).  This paper is the winner of the  best paper award.
 Performance Analysis and Optimization of All-to-all communication on the Blue Gene/L Supercomputer, Yogish Sabharwal,  Sameer Kumar, Rahul Garg and Philip Heidelberger, International Conference on Parallel Processing (ICPP) 2008.
 Optimization of Fast Fourier Transforms on the Blue Gene/L Supercomputer, Yogish Sabharwal, Saurabh K. Garg, Rahul Garg, John A. Gunnels and Ramendra K. Sahoo, International Conference on High Performance Computing (HiPC) 2008.
 Software Routing and Aggregation of Messages to Optimize the Performance of the HPCC Randomaccess Benchmark, Rahul Garg and Yogish Sabharwal, In proceedings of the ACM/IEEE Conference on Supercomputing (SC’06) 2006. This paper was finalist for the best paper award.

 Large Scale Drop Impact Analysis of Mobile Phone Using ADVC on Blue Gene/L, H. Akiba, T. Ohyama, Y. Shibata, K. Yuyama, Y. Katai, R. Takeuchi, T. Hoshino, S. Yoshimura, H. Noguchi, M. Gupta, J. Gunnels, V. Austel, Y. Sabharwal, R. Garg, S. Kato, T. Kawakami, S. Todokoro and J. Ikeda, Supercomputing 2006. Gordon Bell Prize Finalist.

 Impact of Noise on Scaling of Collectives: An Empirical Evaluation, Pradipta De and Rahul Garg, In proceedings of the International Conference on High Performance Computing (HiPC’06), 2006, India.

 Scalable Algorithms for Global Snapshots in distributed systems, Rahul Garg, Vijay Garg and Yogish Sabharwal, In proceedings of 20th Annual ACM International Conference of Supercomputing (ICS’06), Australia.

 Efficient Algorithms for Global Snapshots in Large Distributed Systems, Rahul Garg, Vijay K. Garg, Yogish Sabharwal, IEEE Transactions on Parallel and Distributed Systems, 18 Jun. 2009. doi: http://doi.ieeecomputersociety.org/10.1109/TPDS.2009.108
 Optimizing the HPCC Randomaccess benchmark on Blue Gene/L Supercomputer, Rahul Garg and Yogish Sabharwal, SIGMETRIC’06 (poster).

 The Impact of Noise on Scaling of Collectives: A Theoretical Approach, Saurabh Aggarwal, Rahul Garg and Nisheeth Vishnoi. In proceedings of the International Conference on High Performance Computing (HiPC’05), December 2005, Goa, India.

 Adaptive Incremental Checkpointing on Massively Parallel Systems, Saurabh Agarwal, Rahul Garg, Meeta S. Gupta, Jose Moreira. In proceedings of 18th Annual ACM International Conference of Supercomputing (ICS’04), June 26 – July 1, 2004, p. 277-286.

 Adaptive Incremental Checkpointing on the BlueGene/L Supercomputer, Saurabh Agarwal, Rahul Garg, Meeta S. Gupta, Jose Moreira. (Fast Abstracts Track), In proceedings of the International Conference on Dependable Systems and Networks (DSN’04), Florence, Italy, June 28th – July 1st, 2004.

 An Overview of the BlueGene/L Supercomputer, The BlueGene/L Team, Proceedings of the 2002 ACM/IEEE Conference on Supercomputing (SC'02), Baltimore, Maryland, USA.

Algorithms and Game Theory

 A Fast and Simple Algorithm for Computing Market Equilibria, Lisa Fleischer, Rahul Garg, Sanjiv Kapoor, Rohit Khandekar and Amin Saberi, WINE 2008.
 Market Equilibrium Using Auctions for a Class of Gross-Substitute Utilities. Rahul Garg, Sanjiv Kapoor: WINE 2007: 356-361
 Price Roll-Backs and Path Auctions: An Approximation Scheme for Computing the Market Equilibrium, Rahul Garg and Sanjiv Kapoor, In Proceedings of International Workshop on Internet and Nework Economies (WINE 2006).

 Competing for Customers in a Social Network: The Quasi-linear Case, Pradeep Dubey, Bernard De Meyer and Rahul Garg, In Proceedings of International Workshop on Internet and Nework Economies (WINE 2006).

 Games of Connectivity, Pradeep Dubey and Rahul Garg, In Proceedings of International Workshop on Internet and Nework Economies (WINE 2006).

 Auction Algorithms for Market Equilibrium, Rahul Garg and Sanjiv Kapoor, Proceedings of the Annual ACM Symposium on Theory of Computing (STOC’04) 2004. Journal version appeared in Mathematics of Operations Research Vol. 31, No. 4, November 2006, pp. 714-729.
 An Auction-Based Market Equilbrium Algorithm for the Separable Gross Substitutibility Case, Rahul Garg, Sanvjiv Kapoor and Vijay Vazirani, In proceedings of 7th International Workshop on Approximation Algorithms for Combinatorial Optimization Problems (Approx’04), August 2004. 

 Seller-focused algorithms for online auctioning, Amitabha Bagchi, Amitabh Chaudhary, Rahul Garg, Michael T. Goodrich and Vijay Kumar, In Proceedings of the 7th International Workshop on Algorithms and Data Structures (WADS 2001), pages 135-147,2001.            

 Approximation Algorithms for Budget-Constrained Auctions, Rahul Garg, Vijay Kumar and Vinayaka Pandit, In Proceedings the 4th International Workshop on Approximation Algorithms for Combinatorial Optimization Problems (APPROX 2001). 
 Descending price multi-item auctions, Debasis Mishra and Rahul Garg,  Journal of Mathematical Economics, 2006, vol. 42, issue 2, pages 161-179

 Simultaneous Online Independent Auctions with Discrete Bid Increments, Rahul Garg and Vipul Bansal, Electronic Commerce Research Journal 5(2) 2005, 181-201.
 An Ascending Price Auction for Producer-Consumer Economy, Debasis Mishra, Rahul Garg, and Dharmaraj Veeramani, Conference on Economic Design (SED 2002), July 6-9, 2002, New York, USA.            

 Efficiency and Price Discovery in Multi-item Auctions, Vipul Bansal and Rahul Garg, ACM SigEcom Exchanges, 2(1), Winter 2001. 

 Coalitional Games on Graphs: Core Structures, Substitutes and Frugality, Rahul Garg, Vijay Kumar, Atri Rudra and Akshat Verma, ACM Conference on Electronic Commerce 2003 (EC'03) (poster).

Communications Networks

 A Game-Theoretic Approach Towards Congestion Control in Communication Networks, Rahul Garg, Abhinav Kamra and Varun Khurana, ACM Computer Communication Review, 32(3) July 2002.

 Eliciting Cooperation from Selfish Users: A Game-Theoretic Approach Towards Congestion Control in Communication Networks, Rahul Garg, Abhinav Kamra, and Varun Khurana, IBM Research Report RI01001, April 2001.

 A SLA Framework for QoS Provisioning and Dynamic Capacity Allocation, Rahul Garg, Ramandeep Singh Randhawa, Huzur Saran and Manpreet Singh, In Proceedings of Tenth International Workshop on Quality of Service (IWQoS 2002), May 2002. 

 Fair Bandwidth Sharing Among Virtual Networks: A Capacity Resizing Approach, Rahul Garg and Huzur Saran, In Proceedings of INFOCOM, March 2000, Tel-Aviv, Israel. 

 An ATM Switch Control Interface for Quality of Service and Reliability, Rahul Garg and Raphael Rom, In Proceedings of IFIP Broadband Communications BC'99, November 1999. Hong Kong. 

 Scheduling Algorithms for Bounded Delay Service in Virtual Networks, Rahul Garg and Huzur Saran, In Proceedings of IEEE Global Telecommunication Conference, Globecom'99, Dec. 1999, Rio de Janeiro, Brazil. 

 RRR: Recursive Round Robin Scheduler, Rahul Garg and Xiaoqiang Chen, In the Proceedings of the IEEE Global Telecommunications Conference, Globecom'98, November 1998. Sydney. 
Extended version appeared in Computer Networks 31(18): 1951-1966 (1999)
 Approximating Rate-based work Conserving Schedulers with limited state buffer Management, Rahul Garg and Abhinav Kamra. IBM Research Report, RI03009, July 2003. 
 On the Optimal Assignment of Streams in Server Farms, Rahul Garg, Perwez Shahabuddin, Akshat Verma, IBM Research Report RI03004, May 2003.
 Performance Analysis of Rate Controlled Schedulers in Virtual Networks, Rahul Garg, Huzur Saran and Varun Khurana, Proceedings of the 8th International Conference on Advanced Computing and Communications , ADCOM 2000, December 2000, Cochin, India.

 Performance Evaluation of Deterministic Guarantees, Rahul Garg, In the Proceedings of Advanced Computing Conference, ADCOM'97, December 1997. Chennai, India.

 Characterization of Video Traffic, Rahul Garg, ICSI Technical Report, TR-95-007, International Computer Science Institute, 1947 Center Street, Suite 600, Berkeley, CA 94704-1198, USA.

 Traffic Management in Integrated Services Networks: Scheduling and Resource Partitioning, Rahul Garg, Ph.D. Dissertation, Department of Computer Science and Engineering, Indian Institute of Technology, Delhi, India, July 1999.

Other Areas

 An Architecture for Secure Generation and Verification of Electronic Coupons, Rahul Garg, Parul Mittal, Vikas Agarwal and Natwar Modani, In Proceedings of 2001 USENIX Annual Technical Conference, June 25-30, 2001, Boston, Massachusetts, USA.  

 Method for Matching Compressed Video to ATM Networks, Rahul Garg, R. J. Safranek and Chuck Kalmanek, Proceedings International Conference on Image Processing (ICIP), October 1995, pp 13-16. 

 Multimedia Specmarks: A Performance Comparison of Multimedia Programs on Different Architectures, Rahul Garg and Hari Balakrishnan, In the Proceedings of Advanced Computing Conference, ADCOM'97, December 1997. Chennai, India.
 A FPGA Based Hardware Accelerator for Logic Simulations, Rahul Garg and Puneet Sharma, B.Tech. Project Report (1993), Department of Computer Science and Engineering, Indian Institute of Technology, Delhi, India.
Book Chapters

 Applications of high-performance computing to functional magnetic resonance imaging fMRI data, In High-throughput Image Reconstruction and Analysis, edited by Rao, A. R. and Cecchi, ch. 12, 263–282, Artech House Publishers, City, State of Publication (2009)

 An introduction to high-performance computing using MPI, In High-throughput Image Reconstruction and Analysis, edited by Rao, A. R. and Cecchi, ch. 12, 263–282, Artech House Publishers, City, State of Publication (2009)

Patents

 US 6,571,216 B1, Differential Rewards with Dynamic User Profiling, Rahul Garg, Parul A Mittal and Natwar Modani

 US 6,976,005 B1, Methods, systems, and computer program products for dynamically bidding in and conducting multiple simultaneous online auctions located across multiple online auction sites, Vipul Bansal and Rahul Garg, Ghaziabad (India)

 US 6,968,323 B1, Dynamic allocation and pricing of resources of web server farm, Vipul Bansal, Rahul Garg, Aditya Afzulpurkar, Samrat Sen

 US 7,016,860 B2, Honoring of electronic coupons, Natwar Modani, Parul A. Mittal, Rahul Garg, and Alok Aggarwal

 US 7,013,286 B1, Generation, distribution, storage, redemption, validation and clearing of electronic coupons Alok Aggarwal, Rahul Garg, Parul Alok Mittal, and Natwar Modani

 Several others pending

Professional Activities

 Invited to organize session on Compressed Sensing at the INFORMS 2009 annual meeting. 
 Currently serving in the editorial board of CSI Journal of Computing

 Served in the program committee of P2S2 2011, IPDPS 2009, IPDPS 2006, HIPC 2003, INFOCOM 2001, ICCCN 2000, ICCCN 1999.

Things That Interest Me


Science, Spirituality, Philosophy, Yoga, Poetry (Hindi), Politics, Law, Society, Religion, Service.
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