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DIGITAL DATA GENERATED

THE SHIFTING NATURE OF DATA...
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... MOTIVATES NEW OPTIMIZATIONS

Data at the edge, more unstructured
Distributed compute, more M2M
Unintended programming inefficiencies

Mandelbrot Static Instructions per line of Code




COMPUTE ARCHITECTURE PROGRESSION

Co-evolution of Software & Hardware Solutions
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SW DEFINED HW

SDH Augments GP Processors

SW defined flow
App

v

Domain Specific
Language

]

DSL + Runtime
* (execution model)

Domain Specific
Architecture

7
H/W Product

Central Domain Accelerator
Processing Unit Processing Unit

Al GENERATED SW

Al Driven SW Development

Design
v
Intelligent Assist
v

Code Generation

7

Manage

7
Test

2

Maintain

* Identify patterns
« Discover dependencies

* Automate code gen
* Proactive command gen

* Suggest reuse * Improve productivity

Program
Development
Cycle

Relea:

1

« Automate deployment * Analyze code
* Decrease defects

+ Automate test generation
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STATUS

Multiple query languages
and processing engines

DARPA Graph Challenge

GRAPH ANALYTICS
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CHALLENGES

Sparse and irregular memory
accesses

Small data accesses
with frequent synchronization

Scaling to very large datasets

OPPORTUNITIES

Real-time decision making
Fraud detection
Social network analysis

Anomaly detection
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NEUROMORPHIC COMPUTING

STATUS

Complex neural network
topologies

CHALLENGES

Neuroscience model
development

OPPORTUNITIES

Constraint Satisfaction

Real-time Learning

~1 billion neurons

Algorithm development
demonstrated

Adaptive Control
Complex Systems Modeling

S/W & Simulation tools
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QUANTUM COMPUTING

STATUS

~100 organizations investing

CHALLENGES

OPPORTUNITIES

Decoherence & error- Molecular structure

8 qubit types correction Materials science

~100us coherence time for Low-latency qubit control

SC

Hybrid classic-quantum
algo's in dev't

Pharmacology

Qubit scale-up Cryptography

Algorithms/Compilers
Workloads for testing
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POWER|THERMALS DRIVES BEYOND CMOS
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BEYOND CMOS
NOVEL DEVICES IMPROVING EXAMPLE: MESO
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SUMMARY

New architectures and new technologies
needed to manage massive workloads

The new data era will shift compute toward
data and S/W-centric H/W

Power & Thermal drive the need to move
beyond CMOS
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