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The future of computing systems faces a crisis due to three major
challenges:
• Complexity: Existing validation and test methods barely cope
with today’s complexity. New techniques are essential to
minimize design flaws (bugs) moving forward.
• Reliability: For silicon technologies with remarkably small
geometries, several reliability failure mechanisms, largely benign
in the past, are becoming visible at the system level.
• Performance: Energy efficiency benefits of silicon scaling have
plateaued (power wall). Coming generations of abundant-data
applications (e.g., deep learning) are increasingly dominated by
the time and energy required to transfer data between
computing engines and off-chip memory (memory wall).
This talk addresses the complexity and performance challenges:
• QED (Quick Error Detection) and Symbolic QED techniques
dramatically improve pre-silicon verification and post-silicon
validation of digital systems. For billion transistor-scale designs,
you can now detect and localize difficult bugs automatically in
only a few (~3-8) hours. In contrast, existing approaches might
take weeks (or months) of manual work with limited success for
difficult bugs.
• N3XT (Nano-Engineered Computing Systems Technology)
nanosystems leverage unique properties of emerging
nanotechnologies to create new computing system
architectures that overcome the memory wall and the power
wall. N3XT architectures promise to deliver three orders of
magnitude energy efficiency improvements for abundant-data
applications. N3XT hardware prototypes represent leading
examples of transforming scientifically-interesting
nanomaterials and nanodevices into actual nanosystems.
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