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After two decades transistor scaling in density, speed, and energy (a.k.a. Moore’s Law), the 

properties of technology scaling have shifted.  In the new era of Moore’s law, density continues 

to scale rapidly, but speed and energy scaling are much slower.  In this era of energy-constrained 

performance, across the computing industry (smartphone, tablet, exascale computer)  is engaged 

in a broad-based shift to parallelism and also  heterogeneity. 

 

Heterogeneity can yield large energy and performance benefits (10-100x), but also present major 

challenges for software development, tuning, and portability.  We will describe a vision of the 

future of computing with a particular focus the opportunity that heterogeneity represents, and a 

new paradigm, “10x10”, which enables systematic approach to heterogeneity in computer 

architecture, but as important enables a structured approach to software and algorithms for these 

future computer systems.  We will outline the critical challenges for 10x10 paradigm and 

systems, and some early progress and evidence of viability. 
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