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Abstract: 
 
The rapid changes in memory technologies provide excellent opportunities for exploitation 
to computer architects and System-on-a-Chip designers. At IIT Delhi we have been 
investigating several research problems in this domain, including the management of on-
chip Scratch Pad Memory and caches, and more recently, the impact of 3D and non-volatile 
memory technologies. After an outline of the broader challenges, we focus in this talk on a 
memory hierarchy co-optimisation problem that we studied recently. Multiple applications 
executing concurrently on a multicore system impose different and dynamically varying 
requirements at runtime on common resources such as the memory hierarchy. We use 
online reinforcement learning to perform dynamic partitioning of caches at multiple levels, 
along with dynamic voltage and frequency scaling of the core and interconnection network. 
Such a co-optimisation is shown to result in superior energy and performance compared to 
existing techniques.  
 
Biography: 
 
Preeti Ranjan Panda received his B. Tech. in CSE from the IIT Madras, and his MS and PhD 
degrees from the University of California at Irvine. He is currently a Professor in CSE 
Department at IIT Delhi. He has previously worked at Texas Instruments and Synopsys. His 
research interests are: Embedded Systems, Design Automation, Post-silicon Validation, 
Memory Architectures and Optimisations, and Low Power Computing. He is the author of 
two books: Memory issues in Embedded Systems-on-chip: Optimizations and Exploration and 
Power-efficient System Design. Prof. Panda has served as a member of the editorial board of 
IEEE TCAD, ACM TODAES, IEEE ESL, and IJPP, and as Program and organising Co-chair of 
CODES+ISSS and ESWeek. He has also served on the program committees and chaired 
sessions at several conferences in the areas of Embedded Systems and EDA, including DAC, 
ICCAD, and DATE. 


