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Abstract

Last November, El Capitan officially became the world's fastest supercomputer. It claimed that record
using 11,039,616 cores and about 30MW. About a month later, Google Quantum Al announced that
their Willow quantum computer chip "performed a standard benchmark computation in under five
minutes that would take one of today’s fastest supercomputers 10 septillion (that is, 10725)

years." One could scale-up a supercomputer like El Capitan to match the performance claimed by
Willow, but that machine would require the energy output of billions of Suns! The catch is that most
computations that you can do in under five minutes on a $3 microcontroller are not even theoretically
possible on a Willow chip...

This talk will briefly explain what every computer scientist should know about quantum computing.
We will do that without getting into details of quantum physics that Einstein called "spooky" and
without discussing how Schrodinger contemplated abusing his cat. Instead, we will focus on what
kinds of computational tasks quantum computers really can accomplish more efficiently than
conventional machines, what they cannot do and why not, and what the main problems are in
building practical quantum computers.
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How Computers Get Faster:
Moore’s Law

* 1965 prediction
— Not about chip speed
— Circuit complexity 2X
every 18-24 months
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* Speedup Is mostly about
parallel processing

LOG, OF THE NUMBER OF
COMPONENTS PER INTEGRATED FUNCTION




Moore’s Law: lhc numhu‘ of tr anslstm s on mluoclnps doublcs every L\A 0 y

Moore’s Law Is still sort-of OK...
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Parallel Processing

* Break program into N pieces that can execute

simultaneously

— Scalable: bigger N, more speedup

— Modular hardware

— Can be fault tolerant using redundancy

* This scales up forever, right?







































































































































