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~ Workload convergence: multimodal recognition and synthesis over complex datasets
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Recognition

-

What is a tumor?

It is all about dealing efficiently with complex multimodal datasets
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RMS Recognition Mining Synthesis

What is ...? Is it What if ...?

d a model reate a model
instance ’ instance

Model less Real-time streaniing and Mery limited realism
fransactions on
stalic - SHUCTUied datasets

Reallime analytics on
dynainic, UastELCt o
multimodal datasets
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Interactive RMS (IRMS)

Synthesis

What is ...? What if ...?

Find an existing Create a new
model instance , model instance

Graphics Rendering + Physical Simulation

Learning & Visual Input Synthesized

Modeling Streams — — ] Visuals
Computer Reality

Vision Augmentation

Most RMS apps are about enabling interactive (real-time) RMS Loop or iRMS
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Next Ceneration Entertainment

RMS Primitives:

the ball

Going beyond media-stream encode-decode-transcode!
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Real tiime DCE | 00D

What if ... what if ...

RMS Closed Loop
Rendering+Physics+Vision

the ball

Going beyond ‘red-eye removal’
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Where are we headed ...

Rendering
Simulation

collision detection
force solver
global illumination

Physics

Machine learning
Neural networks
Probabilistic reasoning

Fuzzy logic
Belief networks
Evolutionary computing
Chaos theory

Soft

Soft

Computing Physics?
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RS Compiiting Coie

Unstructured Information
Management

Vision/Tracking

Pool of Mathematical Techniques
Conic optimization, Subspace projection ...

Pool of RMS Functions
Interior-point, Spectral Bundle, SVM ...
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Basic matrix primitives
(dense/sparse, structured/unstructured)

vz 2o orkload Conyerngence = RMS, Primitives

Eolbavood 10 VWeall Streot

Entertainment Business/Finance

Tomorrow Stochastic Optimization Tod ay
(Sim Annealing, Genetic Alg,

Object Recognition EEyEs Lemiillig) Portfolio Selection
Object Tracking Numerical Integration Asset Allocation
: (Monte Carlo, Quasi-MC, Gaussian)

m r
Convex Optimization
f (LP, QP, SOCP, SDP, Network, SVM)

Mesh Refinement

- Combinatorial Optimization
G e””g- (Integer Prog, Dynamic Prog)
Path Tracing

Computational Differential Equations Solvers
(Parabolic, Elliptic, Hyperbolic,

AL Eytnres Finite Element Method, Stochastic) ' Multi-Party Auctions

Al for Games:
Path planning Iterative Solvers
(Conjugate Gradients, Gauss-Seidel,
Jacobi, GMRES)
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RMS Computing Core:
Scaling to Next Generation Needs

Map-based shading mmmm)> Global

SIMPLEX based linear
optimization

Mass-Spring based deformation ===

Marker-based explicit surface Non-Linear

tracking And
Generative

Linear manifold based
recognition/modeling

Linear Complementarity problem

Low dimension classifiers High d
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sSummary

There are mass applications that require significant increase in
compute density

* There is nothing as general-purpose as physics!
* Visual computing is a proxy of this much larger class (RMS)

These applications are not linear extensions of existing usage

* Optimal platform for such apps should not be linear extension
either

There is a significant performance difference between a brute-
force CMP Vs. a smart CMP targeted for this class

* There is significant opportunity for silicon differentiation

These apps will likely be the driver for most future technology
vectors

* Programming to processor to memory technology
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