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CPUs aren’t ge>ng much faster…
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iPhone storage scaling

2007 
iPhone 1 

2² GB

2019 
iPhone 11 Pro 

2⁹ GB

At this rate, the 2055 iPhone 47 will store ~2⁷⁵ bytes: 
the total data ever generated thus far

*assumes future iPhone genera3ons are sequen3al natural numbers
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When will this make sense?

Computa-onal Complexity

Energy

When storage + access energy is lower than computa-on energy

Minimum 
access energy

Breakeven 
point

CPU compute energy MemoizaTon energy
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Many ways to write the same func-on

f(x) v

A global  
lookup table

#(IR)

f(x) = g(x) = h(x) …
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Store key-value pair in the global LUT

f(x)

A global  
lookup table

v#(IR egraph?)
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We might need a helluva lot of Hellabytes
1 Hellabyte = 10²⁷ bytes

Worldwide compute capacity 
is ~10²⁰ FLOPS!
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Coalesce entries based 
on output sensi-vity

There’s prior work on this! 
Fuzzy memoizaTon for floaTng-point mulTmedia applicaTons [TC ’05] 

Temporal approximate funcTon memoizaTon [IEEE Micro ’18]

S-ll too big?
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Sharing is caring, but is it safe?
Security and privacy implica-ons 

Aiacker could brute force inputs to perform Tming aiacks on sensiTve data 
What happens to open-source code and cryptography?

Share f(x) 
globally

Steal x and 
f(x)!



Cross-language 
program equivalence

A sampling of new research challenges

Security and privacy Efficient networks

Global data delivery High-density storage
Large-scale hash 

func-ons

Fuzzy lookup tables
Accurate energy 

models for func-ons

Your idea here!

CDN #(  )



Extreme Memoiza-on 
Everything in a LUT!

Redundant 
computaTon

Stroring 
results 
locally

Extreme 
memoizaTon

Thanks! 
Pratyush Patel — patelp1@cs.uw.edu


