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General Information

Sanjeev K Aggarwal is with the Department of Computer Science and Engineering at [IT
Kanpur where he was the head of the department during Aug 2002-Dec 2005. He has
about twenty years of reserach and teaching experience in the area of Compiler Design.
For his PhD thesis, he worked on Automatic code Generation problem and developed a
frame work for retargetable code generation (advisor Professor Vishv M Malhotra). This
work was later used in Industrial compilers. He has published extensively in international
forums and has handled a large number of industry/government funded projects.

He worked with Tata Research Development and Design Centre, Pune from 1986 to 1990.
At TRDDC he was project leader for CHILL compiler suite which were developed for C-
DOT's digital switches. The project involved development of highly optimizing CHILL
compilers and debuggers. This was a large project involving about 12 programmers over
a period of three years. He has hands on experience with compiler development, testing
and project management.

His main theme of the work is program analysis to improve quality of code for multi-
core and advanced computer archiecture, and to check and verify properties of programs.
The related areas are Grid Computing, High Performance Computing, Compilers for High
Performance Architectures, Compiler Design, Code Optimization, Code Generation, and
Application of Language Processing Technology in Tools for Software Engineering. He
has been teaching courses on Grid Computing, Compiler Design, Compilers for High
Performance Architectures, and Programming languages.

Personal

e Name: Sanjeev K Aggarwal

e Date of Birth: December 27, 1957
e Nationality: Indian

e Sex: Male

e Marital Status: Married
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Department of Computer Science and Engineering
Indian Institute of Technology, Kanpur
Kanpur - 208016, INDIA
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e Areas of Research interest:

Grid Computing, Compiler Design, Language to Language Translators, Code Gen-
eration, Compilers for High Performance Computers, Data Dependence Analysis,
Application of Language Processing Technology In Tools for Software Engineering.

Education:

BSc (Hons), Hindu College, University of Delhi, 1974-1977

MSc, Hindu College and, Dept of Physics, University of Delhi, 1977-1979
MTech IIT Kanpur, 1979-1981

PhD Computer Science, IIT Kanpur, 1981-1987

Employment Record:

Jan 2008 - Jan 2011: Dean of Resource Planning and Generation, lIT Kanpur
Aug 2002 - Dec 2005: Head, Department of Computer Science and Engineering,
II'T Kanpur

Jan 1997 - Jan 2003: Head, Computer Centre, IIT Kanpur

Dec 1999 - to-date : Professor, Department of Computer Science and Engineering,
II'T Kanpur

May 1994 - Dec 1999: Associate Professor, Department of Computer Science and
Engineering, IIT Kanpur

May 1990 - May 1994: Assistant Professor, Department of Computer Science and
Engineering, IIT Kanpur

Aug 1986 - May 1990: Research Scientist and Consultant, TRDDC, Pune

Administrative Experience

Dean of Resource Planning and Generation, IIT Kanpur, Jan 2008-Jan 2011
Head, Department of Computer Science and Engineering, Aug 2002-Dec 2005

Head, Computer Centre, IIT Kanpur, for two terms Jan 1997-Dec 1999 and Jan
2000-Jan 2003

Warden in Charge of Hall 5, IT Kanpur, 1994-1995
Warden of Hall-5 at IIT Kanpur, 1993
Project Manager at TRDDC, Apr 1987 - May 1990

Have handled responsibilities like Lab incharge, Admissions incharge, DPGC con-
venor on behalf of the department
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tures and compilation techniques (PACT 2010), Vienna, Austria, September 2010,
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Proceedings of 9th International Advanced Parallel Processing Technology Sympo-
sium (APPT 2011), Shanghai, PRC, September 2011, Available online in LNCS vol
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Edited Volumes

e Nori KV, Sanjeev Kumar, (Eds), “Proceedings of Eighth Conference on Founda-
tions of Software Technology and Theoretical Computer Science”, Lecture Notes in
Computer Science series, vol. 338, Springer Verlag, 1988.

e John Joseph, Sanjeev Kumar Aggarwal (Eds), “Proceedings of the International
Conference and Exposition on Communications and Computing, ICCC-05", Orga-
nized by IIT Kanpur and Institute of Electronics and Telecommunications Engineers,
Feb 4-6, 2005. Conference website

e Parashar Manish, Sanjeev Kumar Aggarwal (Eds), “Proceedings of 5th International
Conference on Distrbuted Computing and Internet Technologies”, Lecture Notes in
Computer Science Series, vol. 5375, Springer Verlag, 2008

e Aggarwal Sanjeev Kumar, Umesh Bellur, Srinivas Padmnabhumi. “Proceedings of
the 3rd India software engineering conference”, Mysore, India, 2010, Available online
in ACM Digital Library

Book Chapter

e Aggarwal Sanjeev Kumar and M Sarath Kumar, “Debuggers for Programming Lan-
guages” in The Compiler Design Handbook: Optimizations and Machine Code
Generation, Editors Y. N. Srikant and Priti Shankar, CRC Press, 2002. See details
at CRC Press website



Projects

Sponsored Projects

e CHILL Tool Set for C-DOT's Digital switching systems, C-DoT Delhi, 1987-1990
e Tools for Software Quality Testing, ARDB Bangalore, 1996-1999

e Impact Analysis Tool and Its use in Year2000 problem, Infosys, Bangalore, 1997-
1998

e A Logic Based Approach for Enforcing Coding Standards, Wipro Infotech, 1997-
1998

e Super-compiler for Supercomputers, AICTE, 1997-2000

e Recovery of Grammars from Legacy Programs, Mahindra British Telecom, 1999-
2000

e Code Compliance Tools, Mahindra British Telecom, 1999-2000

e Automatic Generation of Test Coverage Analyzers, Mahindra British Telecom, 1999-
2000

e Equipment grant for setting up Advanced Compilers Laboratory, Sun Microsystems,
1999

e Dependence Analysis of Programs, Sun Microsystems, 2001-2003

e Tools for checking quality of programs, Ministry of Information Technology, 2000-
2002

e Computerization of UP-PWD, PWD Government of UP, 2001

e Equipment grant for Advanved Compilers laboratory, Sun Microsystems, 2003

e Tools for Computational Grid, Sun Microsystems, 2004

e Equipment grant for setting up a grid of Sun Workstations, Sun Microsystems, 2005

e Curriculum Development for Program Optimization for Multicore Architectures, In-
tel, 2006-2008

e Configurable Static Code Analysis Tool, Siemens, 2008

e Curriculum Development for Embedded Systems, Intel, 2011



Softwares Developed and Delivered

Code Generator Generator that reads machine specifications and generates Code
Generator. The tool has been used in many compiler projects at TRDDC Pune.

A set of CHILL (CCITT's High Level Language) Compilers for C-DOT's Digital
Switch, M68000 and VAX machines, and Linkers, Debuggers to C-DOT. This tool
set has been used by C-DOT to develop and deploy switch software.

A set of Test Coverage Analyzer for C and Ada programming languages to ARDB.

A set of Code Compliance Tool for C and Ada Programming Languages to ARDB.

Techniques for generic code compliance tools and test coverage analysis, Transferred
to STQC of DIT and converted into products.



Courses Taught

e EScl101: Fundamentals of Computing

e (CS210

e (S335:
e (CS350:
o (S355:
e (CS397:
o (CS455:
o (CS497:
e (CS602:
o (CS624:
o (CS638:
e (CS639:
o (CS654:

Data Structures

Fundamentals of Compiler Design
Principles of Programming Languages
Programming Tools and Techniques
Special Topics in Computer Science
Introduction to Software Engineering
Special Topics in Computer Science
Fundamentals of Computer Systems
Embedded Systems

Compilers for Advanced Computer Architectures
Compilers for Parallel Processors

Denotational Semantics

e (CS698Z: Program Optimization for Multicore Architectures

e (CS697:
e (CS728:
e (CS738:
o CS797:
e SY202:

Special Topics in Computer Science
Topics in Grid Computing
Advanced Compiler Optimizations
Special Topics in Computer Science

Systems Analysis and Design



Semester wise break up

’ Year \ Semester | \ Semester I
1990-91 | CS638 CS335
1991-92 | CS638, CS654 (CS335, ESc101T
1992-93 | ESc101 CS335
1993-94 | CS639, SY202 CS335
1994-95 | CS639, ESc101T CS210
1995-96 | CS639, CS350 CS335
1996-97 | CS638, CS602 CS335
1997-98 | CS638, CS602 CS335
1998-99 | CS738, CS602 CS335
1999-00 | CS738, CS602, CS355 (CS335
2000-01 | CS738, CS350, CS355 (CS335, CS698S
2001-02 | CS738, CS355, CS497 (CS335, CS497
2002-03 | CS738, CS355, CS497, ESc101T (CS335, CS497
2003-04 | CS738, CS355, CS497 CS335 * Escl01T
2004-05 | CS738 *, (CS355, CS497 CS335 *, (CS728
2005-06 | ESc101N *, CS355, CS697 ESc101N *
2006-07 | CS698Z * (CS355 (CS335, CS697
2007-08 | CS698Z, CS355, CS497, CS797 CS335 * (S355
2008-09 | CS738 * CS335 * (S355, CS397
2009-10 | CS738 * (CS335, CS355
2010-11 | CS738 * (CS624, CS355
2011-12 | CS455, ESc101T

* Recognized as outstanding teacher by the Senate based on student feed-back
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PhD Thesis Supervised

Inferring Grammar Rules from Programs, Alpana Dubey, July 2006
Program Verification, Saurabh Joshi, In Progress

HPC using Graphic Processor Units, Vibha Patel, In Progress

MTech Thesis Supervised

. A Method for Compiler Generation using Rewrite Rules, K C S Reddy, Jan 1991

F2C: A F77 to C Covertor, J Mahesh Kumar, Jul 1991

A Systolic array Parallelizing Compiler, C S Raghvendra Feb 1992

. A Modular Compiler Structure: Its Design and Implementation for C, K Venu Mad-

hav Apr 1992

A Workbench for Denotational Semantics, S Shylaja, Jan 1993

A modular Distributed Constrained Logic Programming System, A Karve, Jan 1993
Fortran-D Parallelizing Compiler: Restructuring Phase, R Ananda, Feb 1993
Fortran-D Parallelizing Compiler: Scheduling Phase, S Gautam, Feb 1993

On Re-engineering Cobol Programs, P L Srinivas, Mar 1993

Frontend of a SISAL compiler, V P Riyaz, Mar 1993

Fortran-D Parallelizing Compiler: Frontend Phase, R K Singh, Apr 1993

Program Development Environment for Twine RISC machine, P Shyamsunder, Feb
1994

Optimization of Fortran90 Programs: Alias Analysis, B Murali, Apr 1994
Code Generator for Convex-220, G Narasimhan, Oct 1994

Optimizing Loops for Execution on Vector Processors, S Govindraj, Feb 1995
Automatic Parallelization of Loops, B Muralidhar, Feb 1995

Data Dependence Tests for Loop Parallelization, S Singhai, Feb 1995

Code Generator for Twine-RISC, M S S Rao, Feb 1995
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Design, Simulation and Algorithm Mapping for A DSP Multiprocessor array-I, S
Kamath, Feb 1995

Design, Simulation and Algorithm Mapping for A DSP Multiprocessor array-Il, B
Venugopal, Feb 1995

A G-Machine Based Compiler for Lazy and Eager Functional Languages, E K Kumar,
Mar 1995

Re-engineering: Cobol to C-SQL, A Sathish Kumar, Feb 1996

Recovery of data model from Cobol programs, S Suresh Kumar, Apr 1996
Incremental data dependence analysis, K V Praveen, Apr 1996

Compiling HPF for network of workstations, Davi Gupta, Apr 1996
Enhancement of Gatest, Ch Sudhakar, Apr 1996

Tools for enforcing software coding standards, D Kakati, Jan 1997

A generative approach for development of Test coverage analyzers, U Bhattacharya,
Jan 1997

Impact Analysis and Its Applications in the Year2000 Problem, H S Paul, Apr 1998
A Logic Based Approach for Enforcing Coding Standards, S Gorti, Mar 1998

Compiler Back End Generation from nML Machine Description, Shishir Mondal,
Jun 1999

Recovery of Grammars from Legacy Programs, Rahul Jain, Feb 2000
Automatic Generation of Code Compliance Tools, R S Venkata Raghavan, Mar 2000
Automatic Generation of Coverage Analyzers, G M Khan, Apr 2000

Parallelization of Application Programs for a Network of Work Stations using MPI,
Yatin Nayak, May 2000

Development of Code Generator Generator for GNU Set of Compilers, Prashant
Pogde, May 2000

A Framework for Automatic Generation of Code Optimizers, Kingshuk Karuri, May
2001 (won the Cadence Medal for the best thesis)

A Framework for Automatic Data Layout for Distributed Memory Machines, R
Maloo, Apr 2001

A Workbench for Loop Transformations, B V Mohan Reddy, Apr 2001

Debugging Optimized Code: Value Change Problem, M Sarath Kumar, Apr 2001
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Automated Generation of Code Compliance Checkers, Y Prasanth, Apr 2001

Code generators for GNU Compilers from Sim-NML, Sourav Bhattacharya, July
2001

Analysis and Optimization of Adaptive Irregular Problems, Ashutosh Vyas, Nov 2001
Efficient code generation on an SMP cluster, Vaibhav Krishna, April 2003
Recovery of CFG from Programs, Shiladitya Biswas, May 2003

Temporal Profile based Code Layout OPtimizations, Ankur Arora, Jul 2004

Loop Optimizations, Dhanunjaya Naidu Yandrapu, Nov 2004

Workflow Editors for Composing Applications on Grids, Arati Kadav, May 2005
Code generation for Irregular Data Distribution Programs, Anshu Jain, Jun 2005
Debuggers for Distributed environments, Pratik Mehta, Jul 2005

Modeling and Verifying Workflows for Computational Grids, Sumit Sorde, Jul 2006

An Interactive Debugger for Message Passing Parallel Programs, R Kaushik, Jul
2006

An Ontology based Service Discovery System for Workflow Composition, Vivek
Mishra, Jun 2007

A Tools for Parallelizing Programs for Multi-core architectures, Renjith Varma, Jul
2007

Design and Implementation of a SET Language, Anurag Saxena, Jul 2007
Slicing OpenMP Programs, Avik Paul, Jul 2007

Hierarchical Dynamic Scheduler for Grid Workflow Applications, Nitin Gorde, May
2008

Energy Aware Scheduling on Grid Environment with Static Performance Prediction,
Kamal Sharma, May 2008

Code Generation using Parallel Patterns, Rishabh Uppal, May 2008
Tool Assisted Modification of Features in Software, Pooja Dixit, June 2008

Compiling Irregular Accesses for the Cell Broadband Engine, Pramod Bhatotia, June
2008

Generating Code Compliance Checkers from Coding Specifications, Praveen Yedla-
palli, June 2008
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80.
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Compiler for languages for Programmable Logic Controllers, Hitendra Singh, July
2008

Improving Speculative Loop Parallelization via Slective Squash and Speculation
Reuse, Santosh Sharma, May 2009

Configurable Static Code Analysis Tool: CodeChecker, Makarand Gawade, May
2009 (won Pankaj Jalote Award for the best Software)

Speeding Up Scilab Code, Darshana Wagh, May 2009

Towards a Parallel Program Development Environment Based on Parallel Patterns,
Nitin Agarwal, May 2009

A Workbench for Code Optimization, Sachin B Khot, June 2009

Towards Automatic Speculative Parallelization on the Cell Broadband Engine, Kshi-
tiz Garg, June 2009

Sahil Suneja, Pre-Execution Prefetching Efficiency, May 2010
M Deepak, A Lock Free Framework for Speculative Loop Parallelization May 2010
Vishwesh Inamdar, CodeOptimizaer: A Workbench for Code Optimizaers, May 2010

Abhishek B Gupta, ParEditor: A Plugin for Eclipse Based on Parallel Patterns, May
2010

Ankur Deshwal, Parallelization for Irregular Applications on GPU, July 2010
Deepti Vidyarthi, Static Analysis of Programs for Property Checking, August 2010

Varun Mishra, ParTool: A Feed-back Directed Tool for Parallelization of Sequential
Code, May 2011 (Won the Cadence Silver Medal for the best thesis)

Sonali Pitre, Multi-criteria Scheduling in Hierarchical Grid Schedulers, May 2011

Vishal Annapurve, Inter Procedural Load Elimination in Parallel Programs, May
2011

Ashish Agrawal, Code Optimzation for GPUs, Towards Dynamically Executing Array
Operations on GPGPU, June 2011

Sandeep Dasgupta, Precise Shape Analysis using Field Sensitivity, June 2011
Barnali Basak, Heap Dependence Analysis for Sequential Programs, June 2011
Revati Lenka, CodeOptimizer: A workbench for code optimizations, June 2011
Varun K Modi, Debugging Distributed Programs, In Progress

Vikas Singhal, In Progress
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BTech Projects Supervised

A Tool to perform vectorization, V Purohit and R K Singh, 1991
F8X Compiler Front-end, S Kamath and M Moorthy, 1992

APL to F8X Convertor, S Nayak and M K Das, 1992

A Compiler for VLIW Machine, Ashwin Goel and N Sinha, 1992

Generation of Term Rewriting Rules for Compiler backends using Denotational Spec-
ifications, A Bajaj and S Giri, 1992

A Workbench for Computational Geometry, A Meena and Saibal Das, 1992
Fortran 90 Compiler for Convex - 220, V Mohan and V S Anil Kumar, 1993
Assembler and dis-assembler for T800, S Pradeep and P Parikh, 1994
Graphical representation of SISAL Programs, Rajeev Rai and S Prasad, 1994
Re-engineering of Cobol programs, SAS Sastry, 1995

A compiler Construction Workbench, M Plakal, 1996

Test Data coverage for a Parser, A Chandra, 1997

Software cost and performance estimation in CFSM based Hardware and Software
Co-design, T V Prasanna Vinay Kumar, 1997

Year2000 Problem, A Mishra and P Prakash, 1997

Syntax Directed Folding Editor for C+4-, Anup, 1998

Test Coverage Analyzer for C4++, Sunil Jain, 1999

Parallelizer: A Tool for Parallelizing Sequential Code, Alok Kumar, 1999
Debugging Optimized Code, Abhishek Prabhat, 2001

Checkpointing Fortran /MPI Programs for Computational Grid, Manav Ratan Mittal
and Chaitanya Mishra, 2004

Compiler Algorithm Language (CAL): An interpreter and Compiler, Abhinav Bhatele
and Shubham Satyarth, 2005

Analysis of Binary Programs, Vikas Kumar, Kapil Kumar, 2005
Program Analysis for generating Sandbox Policies, Pankaj Goel, 2005

Symbolic Time Complexity of Recursive Procedures, Sagar Jain, 2009 (Won the
Best BTP Award)

Smart Tutor, Alok Rai, 2011



Industrial Interaction

Industrial Interaction

e Research Scientist and Consultant at Tata Research Design and Development Centre
(TRDDC), Pune, June 1986 - May 1990

e Visiting Consultant, Aumtech, NJ, USA, Sumemr, 2000
o Member, Board of Directors, UPDESCO, 2001-2004

e Member, Board of Directors, Jagran.com, 2001-2004

Consultancies
| have been advising/have advised groups at

e C-DAC, Bangalore

e DRDO and DRDL Hyderabad

e VSSC Trivendrum

e Cadence Design Systems

e Mahindra British Telecom

e Department of Treasuries, MP

e RGPV, Bhopal, MP

e UPFC and UPDESCO, Govt of UP

e IBM Global Services on ACE Programme
e Satyam Computer on Project Mauritius

e See the Link on Projects http://www.cse.iitk.ac.in/users/ska/pro/pro.html

Courses delivered to Industry and Faculty of Other Institutes

e Cadence Induction Training Programme, Instructor 1995-1999, Coordinator, 1995-
1997

e Course-ware for IBM ACE Programem, Instructor and Coordinator, 1997



Advanced Training Programme for ACE Instructors, Coordinator, 1998

Data Flow Analysis and Compilers for Advanced Computer Architectures, for Ca-
dence Design Systems, 1996 and 1998.

Program Optimization for Multi-core Architectures, Intel 2006, 2007
Embedded Systems, Intel 2011

Summer Course on Program Optimization for Multicore Architectures, for faculty
from Engneering Institutes, July 2-7, 2007

Summer Course on Program Optimization for Multicore Architectures, for faculty
from Engneering Institutes, Jun 30 - July 5, 2008

Summer Course on Program Optimization for Multicore Architectures, for faculty
from Engneering Institutes, Jun 28 - July 3, 2009



Professional Recognition

Invited Talks

Compilers optimization and Compilers for multi-processors, C-DAC, Bangalore, 1992
Reverse Engineering of COBOL programs, ACC, Bombay, 1992.

Parallelizing compilers for PACE machine, ANURAG, DRDO Hyderabad, 1993
Compilers for RISC based on board computers, DRDL Hyderabad, 1993

Reverse engineering of Programs, IMR Trivendrum, 1994

Dataflow analysis of Programs, IMR Trivendrum, 1994

Dependence Analysis for high performance compilers, Electronics Design and Re-
search Centre, Trivendrum, 1994

Current Trends in Research in the Area of Compilers for High Performance Com-
puting, IBM-ACE, Indore, 1999.

Automatic Parallelization of Sequential Programs, National Systems Conference,
1995.

Compilers for High Performance Computing, National Conference on Business Com-
petitiveness in Cyber Era, Computer Society of India, 1999.

Professional Contributions

Outstanding performance award for three consecutive years 1987, 1988, 1989 at
TRDDC Pune.

Best performance award in course on effective presentation, 1989.
Chair, Organizing Committee, FSTTCS 1987, 1988, TCS 1994
Member, Programme Committee, FSTTCS 1988, 1999

Member, Programme Committee, IPDPS 2002

Member, Programme Committee, Software Engineering (SE2004-2007)

Member, Programme Committee, Parallel and Distributed Computing and Systems
(PDCS 2004-2005)



e Member, Programme Committee, Software Engineering and Applications (SEA
2004-2007)

e Member, Programme Committee, Advances in Computer Science and Engineering
(ACST 2007)

e Member, Programme Committee, ICDCIT 2005-2006

e Member, Programme Committee, APSEC 2006

e Member, Programme Committee, SRMPDS 2007, 2008, 2009, 2010, 2011
e Member, Programme Committee, ACM Compute 2008, 2009

e Member, Programme Committee, HiPC 2009, 2010, 2011

e Member, Programme Committee, PPoPP 2010, PACT 2011

e Member, ACM India Task Force, ACM India Council

e Finance Chair, APSEC 2006, RE07, ISEC2008, ISEC2009, ISEC2011
e Executive Committee Member and Treasurar SIGSE

e Programme Committee Chair, ICDCIT 2008, ISEC 2010

e General Chair, ISEC 2012

e Member, Board of Directors, UPDESCO, 2001-2004

e Member, Board of Directors, Jagran.com, 2001-2004

e Member, Board of Governors, Indian Institute of Information Technology, Allahabad,
2008-2011

e Member, Microsoft India Academic Advisory Committee

e Member, Research Advisory Board, NIIT University
Membership of Professional Societies

e Computer Society of India
e Association for Computing Machinery and SIG on Programming Languages

e |[EEE and its Computer Society



