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Norman’s Gulf

Execution Gap

Computer’s
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Can Norman’s Gulf be bridged?
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Sensory Immersion
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Behavioral Immersion

] Machine learning
R_enderl_ng Neural networks
Simulation Probabilistic reasoning
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Computational requirements are huge, but ...



Visual Computing
(Ocean of Clients/Devices)

private data, sensory inputs, streams/feeds
immersive 3D graphics output, interactive visualization

¥

I\/Iasswe Data Analytlcs
(Cloqd of Servers)

Intersection of massi\:(e data with massive compute

. Architectural implications are far more radical

Computational substrate must undergo a sea-change!
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What are we doing?
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Lavel 1: Applications

Adk-hoc search Darivative Pricing Ray-Tracing

Portfolio Physical
Selecton Simulation

Laval 2: Mathematical Models

Samantic Search

Partitioning e Tracking
Fasad Diffusion Models | Lavel Sets & Raconstr.

Generative non- | Cuadratic Particla

lirear Optimization o Systams

Leval 2: Mathematical Techniquas

Intarior- Paoint Caollision

Method Detaction

Stochastic Fittaring&Ant

Simulation e -Aliasing
Laval 4.1: Mumearical Algorithms

Monte Cardo Convex Collision

Simulation V- Clip, GJK)

Laval 4.2; Numerical Primitives and Data Structuras
Sparsa BLASTZ2 Dansa BLAS1Z3 Structured maftix opearat.

Sparcity struct. (CRS, Basic geometry primitives Partiticon structuras (grics,
graphs, alimination trae (riangle, bowx, cormex) kil-trea, BVH)

Path Planning

Diract Solvars ltarative Solvers

L T e Hal

Workload-driven Architecture Research

SAAR (Scalable Applications and Architecture Research)
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e Connected Computing
— It’s all about three C’s (above + content or data)

e Architectural Challenge

— Moving the data real-time to where compute
happens

e Algorithmic Opportunity

— Massive data approach to traditional compute
problems
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Thank You



