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TAMU HPRC GH200 Specifications

System Specifications

System is a S74-2U Grace-Hopper MGX
Purchased through the vendor QCT
Operating system is RHEL 9.4 - Ubuntu 24.04 would not let us build Lustre & MOFED

Kernel version is 514.0-427.31.1.el9_4.aarch64 (4k page - 64k page had issues with Lustre)
File system is Lustre, version 2.15.5-1

OFED version is 23.10.3.2.2
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NVIDIA GH200 Overview

Grace CPU cores (number) Up to 72 cores

CPU LPDDR5X bandwidth (GB/s) Up to 500GB/s

GPU HBM bandwidth (GB/s) 4TB/s HBM3

49TB/s HBM3e

NVLink-C2C bandwidth (GB/s) 900GB/s total, 450GB/s per direction
CPU LPDDR5X capacity (GB) Up to 480GB

GPU HBM capacity (GB) 96GB HBM3

144GB HBM3e

PCle Gen 5 Lanes 64x

Table 1 - GH200 Key Features [1]

https://Mww.amax.com/content/files/2023/12/NVIDIA_Grace_Hopper_Superchip_Architecture_Overview_hitepaper.pdf
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https://www.amax.com/content/files/2023/12/NVIDIA_Grace_Hopper_Superchip_Architecture_Overview_Whitepaper.pdf

Logical Overview of the NVIDIA GH200

NVIDIA GH200 Grace Hopper Superchip
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Figure 1 - Logical diagram of GH200 Superchip [1]

https:/Mwww.amax.com/content/files/2023/12/NVIDIA_Grace_Hopper_Superchip_Architecture_Overview_Whitepaper.pdf
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NVLink-C2C

Fusion of Grace CPU & Hopper GPU
e NVLINk-C2C Interconnect: The NVLink

Chip-2-Chip (C2C) interconnect provides a
high-bandwidth direct connection between
a Grace CPU and a Hopper GPU
Uses a 900GB/s chip-to-chip bandwidth for
data transfer between the CPU and GPU
NVLink-C2C provides 7x the bandwidth of
x16 PCle Gen links at lower latency
NVLIink-C2C uses 1.3 picojoules per bit
transferred, which is greater than 5x more
energy efficient than PCle Gen 5

Figure 2 - NVIDIA GH200 Supership [1]
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NVIDIA GH200 Architecture

Extended GPU Memory (EGM) & System Scalability

e Allows GPUs to access up to 144TB system memory
across NVLink-C2C fabric
Enables GPUs to efficiently access memory beyond
the capabilities of single superchip’'s HBM3 or
LPDDRS5x memory
EGM Access Speed: Minimum GPU-GPU NVLink or
NVLink-C2C speed at 450GB/s for memory
transfers

Local CPU €« GPU

CPU LPDDR5X L ‘ i ) ) CPU LPDDR5X

HOPPER
GPU

GPU - Peer CPU

Figure 3 - Memory across NVLink [1]
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NVIDIA GH200 Architecture

e Balanced Power Between CPU & GPU

O The Grace CPU supports Memory Resource Partitioning and Monitoring
(MPAM) feature that provides performance isolation between jobs. MPAM
allows users to partition the available LPDDR5X bandwidth and CPU cache
usage
The Hopper GPU supports Multi-Instance GPU (MIG), which can be used to
partition the GPU into more instances (up to 7 “slices” - 12GB each)

Supports a 1.1 GPU-CPU ratio, ideal for heterogeneous workloads, where

both CPU and GPU can operate efficiently together, offering power
efficiency and improving overall performance.

}.\Ed High Performance Research Computing | hprc.tamu.edu | NSF Award #2112356



CPU STREAM Benchmarking Results

Comparison of CPU-STREAM Results: TAMU vs. NVIDIA

GH200 96 GB TAMU
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Figure 4 - CPU-Stream comparisons GH200 96GB [2]
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GPU STREAM Benchmarking Results

Comparison of GPU Memory Bandwidth: GH200 96 GB
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Figure 5 - GPU-Stream comparisons [2]
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DALI ResNet50 Benchmarking Comparison

NVIDIA DALI ResNet50 Benchmark
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Figure 6- DALI ResNet50 Benchmark Comparison
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PyTorch ResNet50 Benchmarking Results

Containers used: PyTorch ResNet50 Benchmark
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Figure 7 - PyTorch ResNet50 Benchmark
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Dali ResNet50 Benchmarking Comparison

NVIDIA DALI ResNet50 Benchmark
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Figure 8 - ResNet50 Benchmark Comparison
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TAMU HPRC DALI ResNet50 Benchmarking Results
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Figure 9 - NVIDIA DALI ResNet50 Benchmark
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C2C Bandwidth Benchmarking Comparison

NVLink-C2C Bandwidth
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Figure 10 - NVbandwidth comparison on GH200 [2]
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TAMU HPRC Bandwidth Benchmarking Results

Bandwidth Measurements (GB/s)
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Figure 11 - TAMU bandwidth and Latency graphicals
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Demonstration

Go to https://portal-aces.hprctamu.edu/ and log in with your ACCESS credentials

Home  User Services Resources Research Policies Events Training About Portal
—r 'l'-\.‘/ ‘:‘.“.“ o~ . Grace Portal

FASTER Portal

FASTER Portal (ACCESS)

Quick Links

New User Information
Accounts
Apply for Accounts

Manage Accounts
User Gonsiting ‘ (\/_\/\ Multiringed Metal-Complexes
Training G Sy
N\ That Really Know How To Jump

Knowledge Base g d D
Software \)
FAQ S u

/
<\\

N\ 7 i =

These platinum complexes can undergo a
D ‘triple-jump rope' mechanism rendering the
three methylene chains of their ligands

FASTER 6 examples equivalent, a motion that is unheard of and
Grace reminiscent of Olympic traditions such as the
Portal \ triple-Axel or the triple jump."
Galaxy \ -- Dr. John Gladysz, Department of Chemistry

ACES Portal (ACCESS)

Launch Portal (ACCESS)

User Guides

Launch
ACES

Cluster §tatus

Launch

Nodes 3/45 (7%)
Cores 288/8640 (3%) News Events
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https://portal-aces.hprc.tamu.edu/

Demonstration

e Once logged into the portal, click on Clusters > aces shell access

ACES OnDemand Portal  Files ~  Jobs ~ lusters ~  Interactive Apps ~  Affinity Groups ~  Chatbot ~ Dashboard ~ Utilities ~ @ My Interactive Sessions @Help -+ &loggedin

ACES

> aces Shell Access

lemand provides an integrate

Message of the Day

IMPORTANT POLICY INFORMATION

« Unauthorized use of HPRC resources is prohibited and subject to criminal prosecution.
« Use of HPRC resources in violation of United States export control laws and regulations is prohibited.

« Sharing HPRC account and password information is in violation of State Law. Any shared accounts will be DISABLED.
« Authorized users must also adhere to ALL policies at: https://hprc.tamu.edu/policies

1! WARNING: THERE ARE ONLY NIGHTLY BACKUPS OF USER HOME DIRECTORIES. !!
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Demonstration

Once you're in an ACES terminal, issue the command ssh gh01

Your current disk quotas are:

Disk Disk Usage File Usage
/home /u.st124145 706M 9846
/scratch/user/u.st124145 7.7G 9285
/scratch/group/p.sta220004.000 3.6G 21744
Type "showquota’ to view these quotas again.
[u.st124145@aces-login2 ~]$ ssh gh@l
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DALI Reshet50 Interactive Benchmark

cd /scratch/user/$USER

ml CUDA/12.5.0

python3 -m venv dali-benchmark-env

source dali-benchmark-env/bin/activate

pip install numpy

pip install --extra-index-url https://developer.download.nvidia.com/compute/redist
--upgrade nvidia-dali-cudal20

wget https:/raw.githubusercontent.com/NVIDIA/DALI/release v1.31/tools/hw_decoder_bench.py
git clone https:/github.com/NVIDIA/DALI_extra.git

python3 hw_decoder_bench.py --width_hint 6000 --height_hint 6000 -b 408 -d O -g gpu
-w 10 -t 10000 -i DALI_extra/db/single/jpeg -p rn50 -j 72 --hw_load 0.11
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https://raw.githubusercontent.com/NVIDIA/DALI/release_v1.31/tools/hw_decoder_bench.py
https://github.com/NVIDIA/DALI_extra.git

Request Access to TAMUs NVIDIA GH200

If you wish to use TAMUs HPRC NVIDIA GH200 system, please write an email to
help@hprc.tamu.edu and inform us to why you are inquiring to use our GH200

Please let us know how long you intend to use the system, so that we can make
the proper reservations

In order to have access to the GH200, you will need an active ACCESS account

on TAMUs HPRC ACES Cluster
o https:/hprc.tamu.edu/kb/User-Guides/ACES/Access/

Help us help you. Please include details in your request for support, such as, Cluster (ACES,
FASTER, Grace, Launch), NetID (UserlD), Job information (JoblD(s), Location of your jobfile,
input/output files, Application, Module(s) loaded, Error messages, etc), and Steps you have
taken, so we can reproduce the problem.
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htt DS'//h orc.tamu.edu Take our short course survey!

HPRC Helpdesk:

help@hprc.tamu.edu i b
Phone; 979-845-0219 W e S

https://u.tamu.edu/hprc_shortcourse_survey
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