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Outline

ÁMotivation for in-memory computing

ÁConstituent elements of computational memory

ÁComputational memory: Logical operations 

ÁComputational memory: Arithmetic operations 

ÁComputational memory: Computing with device dynamics

ÁMixed-precision in-memory computing

ÁSummary & Outlook
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Internet of Things (IoT)
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An estimated 30 billion 
internet-connected devices 
by 2020

And that the amount of data 
produced will be over 
40 trillion gigabytes

Source: BI Intelligence Estimates

35% CAGR
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The AI revolution
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The computing challenge
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IBMôs Watson in Jeopardy!

Conventional von Neumann 
computing architecture

Input data Results

MEMORY

CPU

2880 processor threads
16 terabytes of RAM
80 kW of power
20 tons of air-conditioned cooling capacity

~80,000 W~20W
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The computing challenge
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Machine 
Learning

Deep 
Learning
Many-layer neural 

networks

Advanced 
Analytics: 
NoSQL, 
Hadoop &
Analytics
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Cognitive / AI

Learning without explicit programming 

ÁWEEKs to train certain deep 
neural networks!

Largely CPUs

CPUs, FPGAs, GPUs

GPUs to train;
CPUs, FPGAs to inference;
Race to ASICs

Landscape of AI Algorithms


