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Deep Learning Infrastructure for
Facebook Al Research

Howard Mansell / Soumith Chintala

http://on-demand.gputechconf.com/gtc/2017/presentation/s7815-soumith-chintala-building-scale-out-deep-learning-infrastructure-lessons-learned-facebook-ai-research.pdf
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Infra Requirements for DNN Training

Models with Millions of Parameters
Training on Multi-TB datasets

Gradient Descent algorithms are sequential
Computer Vision model requires:

* 5-100+ ExaFLOPs of compute

* Billions of IOPS

Many communication bottlenecks

Needs a well-balanced system

http://on-demand.gputechconf.com/gtc/2017/presentation/s7815-soumith-chintala-building-scale-out-deep-learning-infrastructure-
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FAIR Cluster Hardware - Compute

128 * DGX-T

10.5 PFLOPS total FP32
21 PFLOPS total FP16
Non-blocking IB fabric
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FAIR Cluster Hardware

Dev servers:
-2 *GP100 with NVLink

|

Shared storage system:

- All flash

- Supports ~150,000 50KB files/sec per 100TB
- Sharded datasets

http://on-demand.gputechconf.com/gtc/2017/presentation/s7815-soumith-chintala-building-scale-out-deep-learning-infrastructure-
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Shared storage system:

- All flash

- Supports ~150,000 50KB files/sec per 100TB
- Sharded datasets
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Facebook i@ 32k | —*—ideal !
o ——actual
= o 4
Accurate, Large Minibatch SGD: Training ImageNet 8 16k
in 1 Hour A gkl ]
W
https://research.fb.com/wp- > 4k .
content/uploads/2017/06/imagenetlkin1h5.pdf? £ ol |
8 16 32 64 128 256 352
# GPUs
53 — AT A — |\0)7|—\ Ny DO % Figure 8. Distributed synchronous SGD throughput. The small
N = overhead when moving from a single server with 8 GPUs to multi-
Hy D B’:-F‘ < C‘:. H§ FEﬁ 357:- D D server distributed training (Figure 7, blue curve) results in linear
N —Z=> 2008 (E ) —=77(C throughput scaling that is marginally below ideal scaling (~90%
efficiency). Most of the allreduce communication time is hid-
Xb__) l/a_ 5 o

den by pipelining allreduce operations with gradient computation.
Moreover, this is achieved with commodity Ethernet hardware.
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P [ [
Setup #1: Synthetic Data from Setup #2: Real Image Data from
System RAM into GPUs FlashBlade into DGX-1
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TENSORFLOW TRAINING BENCHMARK WITH RESNET-50
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NVIDIA DGX-1 + Local SSDs NVIDIA DGX-1 + Pure FlashBlade
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¥

HiE
ChPU CPU

=
—— PCle

sl
¥
sl

!
sal

i
sl

"

E 66K 66

sal
¥
sl

I
i
sal

E R EEEE TG

"
ol

1

|
sl

. 5. 5.6
I.i_vl. :
ekl

" -
w )
)
‘/,
L
bt
a
L
Y
Y

4.8 88888823.

For DGX-1 13K images per second performance: http://files.shareholder.com/downloads/AMDA-1XAJD4/4389242263x0x918093/50C3BC56-468D-4A02-941B-C0599570915A/JHH _SC16 FINAL PUBLISHED.pdf
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SIGNIFICANT CHALLENGE TO LEGACY STORAGE, NOT FOR FLASHBLADE
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Best Innovation in AI Hardware

The Alconics
Awards 2017

... BestInnovation in Al Hardware
L,WlNNER".

~.. ."
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4x NVIDIA® DGX™-1 SYSTEMS
4 PetaFlops of DL Performance
32x Tesla™ V100 GPUs

CONVERGED FABRICS
2x 100Gb Ethernet Switches with RDMA
CISCO Nexus9000 or ARISTA 7060X

PURE® FLASHBLADE™
1.5M NFS IOPS
15x 17TB blades
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DATA STRATEGY GOES BEYOND AI INITIATIVES

INGEST CLEAN & TRANSFORM EXPLORE fL—=2% MongoDB

Sensors, etc. CPU Server DGX Multi-DGXs CPU Servers
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