Al-Driven Infrastructure

Innovating Network for Scale
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“We've come to this view that, in order to build
the products that we want to build, we need to
build for

- Mark Zuckerberg, CEO Meta Inc.



https://docs.google.com/presentation/d/1R_KOt030TA_ORPt72M264TQK_cwmL7MWSQRiiWgluws

Meta Al is used for diverse cases

J +173 %

Large language models Text-to-image Al-enabled Conversation topic
(LLMs) generation creation tools growth on Instagram

Source: Meta for Business. 'Culture Rising: 2023 Trends Report.' 2023.


https://www.facebook.com/business/news/insights/culture-rising-2023-trends-report
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjlx8jvko-DAxWOPUQIHf8WCRsQFnoECBEQAQ&url=https%3A%2F%2Fwww.facebook.com%2Fbusiness%2Fnews%2Finsights%2Fculture-rising-2023-trends-report&usg=AOvVaw2NxzCDm4PO3CKVl3aclgiA&opi=89978449

GenAl runs on Large Languages Models

Llama-2 65B

Circa: 2023
Total Compute (PF/s) 400
Memory Capacity (TB) 10

Training Scale (GPUs) 4k



and we are not done yet...
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and we are not done yet...
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...towards Multi-Modality

Llama-2 Llama-3 Llama-
Circa: Circa: 2024 Circa: 2
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7-8x Tokens

‘ 1x Tokens
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Al Silicon Evolution
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~512x

Scaleup
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2022



16,000

2023



600,000

2024
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Al Scale-out Network (cluster size)
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Number of connected accelerators

10x
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Al Scale-out Network
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Scale-Up Network

High Bandwidth, low latency

— RDMA (RoCEV2, IB)
Large scale (multiple 000’s of GPUSs)
Zones, DCs.. and beyond

— Longer links, higher latencies
Larger clusters, bursty workloads

— Need for congestion management and

avoidance

— Newer enhancements (vendor specific)
Silo’ed infrastructure

— Homogeneous/Heterogeneous network
Fabric enhancements, NIC

enhancements



Al Scale-out Network - Innovation Area
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Scale-Up Network 2

Scale for cluster size

— 000’s — Millions

Scale for bursty-ness

— Job completion

— Effective throughput

Scale for distance

— Driven by Cluster size and physical
constraints

Scale for Heterogeneity

— GPU and Network

— Practical considerations



Al Scale-Up Connectivity...

Accelerator Bank

Switch Bank

Accelerator Bank




Al Scale-Up Network

Scale-out Network



Scale-Up Connectivity...

Accelerator Bank

Accelerator Bank

Interconnect Backplane

—_——— ——— \
200G/400G Copper Cabling
N NN N SN /|
1 to 4 Accelerators per Tray
===i N\ / N\ /|
— : 4, 8, 16 or More High Speed
___= Lanes / Accelerators /

Switch

A AR -4

Configurable Number of
Accelerator & Switch Trays




Al Scale-Up Network

Scale-out Network



Al Scale-Up Network

 Very High Bandwidth, low latency
— Memory semantic (load/store),
channel semantic(send/receive)

Front End Network

(pJ/bit), reliability

=B u + + Limitedscale (8,72 .. Growing
— g} ;[ l- E number of GPUs)
_ju), | B —A 2 { — Shorelineg, link lengths, power

« Homogeneous network

| — E.g.NVLink™ UALink™, Ethernet
(RoCE) etc.



Al Scale-Up Network - Innovation Opportunities

 Very High Bandwidth, low latency

@
23 — Collective libraries to take

O e advantage of new semantic support
_ -~ —— -+ Growing scale-up BW and Size
2] [ron] | A _E“l | — How to optimally trade off scale-up
— mg 8= E ": and scale-out
—— - — g — Modelinnovation

L\ Lt New Network Topologies and
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Protocols

| — What would SW like to see here?
Scale-out Network
— We are at crossroads of new

technology here!




Summary

* Network critical part of Al cluster growth

» Scale Up and Scale Out networks growing
exponentially

* New protocols are being defined

 How can software take advantage; what

can we do better?
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Thank You
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