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AMD EPYC SOC Architecture (7002- vs 7003-series)

2ND GEN EPYC VS. 3RD GEN EPYC COMPARISON -9 DIE MCM (8 CCD +11/0)
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AMD EPYC 7003-series "Milan" CPUs

UP TO MAX.
BASE FREQ. BOOST TDP
MODEL CORES THREADS
(GHZ) FREQ. (W)
(GHz)?

PER-SOCKET
UPTO

THEORETICAL

L3 CACHE DDR MAX DDR
MEMORY
(MB) CHANNELS FREQ.
BANDWIDTH

(1DPC)

(GB/S)

PCIE®
GEN 4
LANES

2P/1P




LT
L2 L L1 L S

I eIl r it errrrrre]
B tiitiididodesiddie «
7 LIS

’ i

3rd Gen Intel® Xeon®
Scalable Processor
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Xeon CPUs in "Whitley" Servers and Workstations

Whitley 2-socket Platform

Lewisburg R

DDR4 DIMMs

DDR4/Intel®” Optane™ Persistent Memo




Continued specialization of CPU SKUs

FOUR&EIGHT SOCKET OPTIMIZED FORHIGHEST SKUs SUPPORTING MAXIMUM INTEL SGX ENCLAVE CAPACITY
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High core counts; High wattages

OPTIMIZED FORHIGHEST
PER-CORE SCALABLE PERFORMANCE
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GTC Digital: the whole conference is online!

e HUNDREDS of recorded talks and panels

e PDF downloads of most presentations

e Plus self-paced training, demos, podcasts, and
"Connect with Experts" sessions

https://gtc21.event.nvidia.com/

https://www.nvidia.com/en-us/gtc/on-demand/



https://gtc21.event.nvidia.com/
https://www.nvidia.com/en-us/gtc/on-demand/

Nanoseconds
per Day ~305 million atoms in COVID virus

Simulating COVID on the
world's 2nd-largest
supercomputer

https://gtc21.event.nvidia.com/media/1 guble5xm



https://gtc21.event.nvidia.com/media/1_guble5xm

Nanoseconds
per Day SUMMIT capable of 64~128 ns/day

Simulating COVID on the
world's 2nd-largest
supercomputer

https://gtc21.event.nvidia.com/media/1 guble5xm



https://gtc21.event.nvidia.com/media/1_guble5xm

Nanoseconds
pe I Day That works out to:

0.000000128th of one second

Simulating COVID on the
world's 2nd-largest
supercomputer

https://gtc21.event.nvidia.com/media/1 guble5xm



https://gtc21.event.nvidia.com/media/1_guble5xm

Nanoseconds
pe r Day But the process of a virion entering

a cell takes minutes

Simulating COVID on the
world's 2nd-largest
supercomputer

https://gtc21.event.nvidia.com/media/1 guble5xm



https://gtc21.event.nvidia.com/media/1_guble5xm

Convergence of Al and HPC to Solve Grand Challenges

https://gtc21.event.nvidia.com/media/1
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Virion

strong scaling
51% efficiency

Summit CPU+GPU —&—
Summit CPU-only —#&—
Frontera CPU-only

256 512 1024 2048 4096

Number of Nodes

ANVIDIA


https://gtc21.event.nvidia.com/media/1_guble5xm

New NVIDIA server GPUs



Dispatch Unit (32 thread/clk).

Register File (16,384 x 32-bit)
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Dispatch Unit (32 thread/clk).

Register File (16,384 x 32-bit)
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Dispatch Unit (32 thread/clk)

Register File (16,384 x 32-bit)
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Register File (16,384 x 32-bit)

SFU

NVIDIA GA100 Architecture

(just for DGX and servers)

Two paths for NVIDIA GPUs (not to scale)

sm

Register File (16,384 x 32-bit)
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Register File (16,384 x 32-bit)
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Register File (16,384 x 32-bit)

wisT st st Lot SFU

Tex Tex

128KB L1 Data Cache / Shared Memory.

Tox Tox

RT CORE

2nd Generation

NVIDIA GA102 Architecture

(workstations and servers)



https://www.nvidia.com/content/dam/en-zz/Solutions/Data-Center/nvidia-ampere-architecture-whitepaper.pdf
https://www.nvidia.com/content/dam/en-zz/Solutions/geforce/ampere/pdf/NVIDIA-ampere-GA102-GPU-Architecture-Whitepaper-V1.pdf

A30 and A10 GPUs (with an A16 to come)




ARM + NVIDIA
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What does Arm + NVIDIA offer the world?
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arm NVIDIA.

* World class CPU technology * World class GPU technology

* Power efficient designs, good for the environment * Specialist Al expertise
* An open platform supporting competition and innovation Robust computing platform and ecosystem

Leader in R&D capacity




NVIDIA ARM HPC Dev Kit

* Delivers a validated system for quick and
easy bring-up in familiar HPC
environments

* Provides a stable hardware and software
platform for development and
performance analysis of accelerated HPC,
Al, and scientific computing applications

* Enables experimentation and
characterization of high-performance,
NVIDIA-accelerated, Arm server-based
system architectures

Model
CPU
Memory

Storage
GPU

Network

Power

Availability

Gigabyte G242-P32, 2U server
1x Ampere Altra Q80-30
512GB DDR4
6TB SAS/SATA 3.5”
2x A100 PCIE 40GB

NVIDIA® BlueField®-2 E-Series DPU
200GbE/HDR, PCle Gen4 x16, 16GB on-board DDR

1600W
July 2021




NVIDIA ARM HPC Software

HPC Applications
Simulation | Data Analytics B Al

HPC SDK RAPIDS DL INFERENCE

COMPILERS cubDF | Triton Inference Server l | TensorRT

[ NVC++ || NVC || NVFORTRAN || NvCe | cuxfiter

TRAINING (DLFW)

cuSpatial
CORE C++ LIBRARIES | Pytorch | I TensorFlow || MxNet || TLT |

| cuSignal

[ CcuB | | Thrust | ‘ libcu++ DL LIBRARIES AND SOFTWARE

CuGRAPH
PROFILING AND DIAGNOSTICS L—l o u e L
cu

cuML
l CUDA-gdb | I NSight Compute | I NSight Systems | | CUPTI |

COMMUNICATION LIBRARIES MATH LIBRARIES

HpC.x | _OpenSHMEM ucx [ NooL | uTENSOR | [ cuSOLVER |
’ sHARP | [_HCOLL [ nvsHMEM | wraND | [ watHAP |

MPI

[ cuspARsE | CUDA Runtime
[ (OpenBLAS) |

Platform Software

Fabric Manager | | GPupirect | [ NWME | | nvidiasmi | [ NVIDIALnuxGPUDRverforARM | | Beem | | (sturw) | [ (Docker19.04) | [ (Singularity 3.4) |

[ (Third party) | | NVIDIA supported I I Work in Progress I NVIDIA




NVIDIA Bluefield DPU - as announced in 2020

ANNOUNCING
NVIDIA BLUEFIELD-2X NVIDIA BlueField DPU

Programmable Data Center Infrastructure

NVIDIA Ampere Architecture GPU

Arm and CUDA Programmability

Anomaly Detection & Automated Response
Real-Time Traffic Analytics at Line Rate

Host Introspection to Identify Malicious Activity
Dynamic Security Orchestration

Online Analytics of Uploaded Video

2x 100Gb/s Ethernet
and InfiniBand




Data Center Infrastructure-on-a-Chip Architecture

Business Application Domain

Functional Isolation

Infrastructure Services Domain

Infrastructure Applications

Containers

BlueField DOCA SDK

Open APls and Services

NVIDIA BlueField DPU

BlueField Operating System

NVIDIA BlueField-2/2X DPU




NVIDIA DOCA

APPLICATIONS

Networking Security Storage HPC/ML

DOCA SERVICES DOCA LIBS

Orchestration Flow DPI Data Integrity HPC/AI RiverMax

Host
VNF/UPF Introspection SPDK ucx/ucc TSDC

Telemetry

Storage DOCA DRIVERS

SDN HPC/AI FlexIO

Networking Security Storage
ASAP?/DPDK/P4 DPDK/Crypto SNAP/Virtlo

DPU Management RDMA Comm Channel

DPU - BlueField and BlueField-X




Oracle vs Google - outlook without API copyrights

| am not a lawyer, but might we see CUDA implementations from other
vendors?

/ﬁ Fernanda Foertter M.Sc. S lld £ &
\§g¥ @hpcprogramme:

RIP CUDA? #GoogleVsOracle

8 Charles Duan @

Even more along the lines of fanfics, using the API "to create new products"
favors the first factor (purpose and character of the use)



