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Universal use cases that are drive technology

Recognition Mining Synthesis

Fundamental use cases have recurring theme of recognition, mining
and synthesis for learning and knowledge creation




Universal use cases that are drive technology

Recognition

Build identification models by machines of
real world

Recognition is the “what is” and create a
canonical representative model

Requires training!

Most advanced Al-powered translation systems today typically
translate using English data.



Universal use cases that are drive technology

Mining

Search instances of the model in the sea of

data

Mining is searching across all forms of data
(e.g., Image, text, video, logs etc.)

Requires inference!




Universal use cases that are drive technology

Synthesis

Creating new instance of models where
one does not exist

Synthesis is creation by machines of new
ideas

Requires multi-modality, GANs!

Make-A-Scene with Al

Sketch and describe an image and watch Al create it for you

<

You’ve selected to draw '
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Source: MIT Technology Review

AlexNet won a
competition!
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Neural Networks
Deep Learning
Autonomous Vehicles

~

Early Cambrian Modern Computation

Late Precambrian Standard Computation

Early Precambrian Era Early Compute Era

NLP

Graphics Computation

HPC Computation
Standard Computation

Standard Computation




What are the dominant Al serving workloads?

Current and emergent

* Ranking and recommendation

* News feed and Search Image
Classification

o Recommendation
* Computer Vision > Systems
« Image classification, object detection % SparseNNs
= Neural
fe) Machine
e L © Translation
anguage £ RNNs
» Translation, speech recognition = o
e Multi-modal 3 Memory Intensity
: 33
* Metaverse synthesis \({@6
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ACCELERATOR WORKLOAD UNIT




ACCELERATOR WORKLOAD UNIT
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ACCELERATOR WORKLOAD CLUSTER










DEEP LEARNING WORKLOADS - CHARACTERISTICS
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Key challenges for
DSAs to address



Training based on DSA

HOST I0: PCle-Gen4/5, NVLink

EXTERNAL MEMORY POOL




Training based on DSA

On Chip On Chip On Chip
Memory Memory Memory

Al COMPUTE FABRIC I

HOST I0: PCle-Gen4/5, NVLink

EXTERNAL MEMORY POOL




Memory and Network Lagging Compute

Normalized Scaling
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Challenges for Al System to address
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Holy Grail it is not...
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