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U.S. Data Center GPU Market Size, 2022 -2032, (USD Billion) Global Graphic Processing Unit Market Share, By Industry, 2023
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GPU ROI Flywheel

https://www.linkedin.com/pulse/beyond-gpu-power-compute-roi-flywheel-jitendra-agarwal-a2ezc
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GPU ROI 0| Al

GPU Type Throughput Dev velocity Cost Factor Overall ROI
A100 40G 1x 1x 1x 1x

A100 80G 1.6x 1.28x 1.25x 1.6x

H100 3.x 2.4x 3x 2.4x

Example Table: GPU Performance vs. Cost
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task "smi" {
GPU ZI_Hl 24 A driver = "raw_exec"
o =N
config {
j command = "local/start.sh"
}
\ template {
data = <<-EOF
o ol; H | | = | aj D:'E:' O:I #!/bin/bash
— [e) = =
AI/MLE T I_l- ik 9 A I_H = O o 0 pip install virtualenv
) virtualenv my gpu_sandbox
/ source my_gpu_sandbox/bin/activate
ﬁg pip install mlflow
\ <|_ mlflow server --host 0.0.0.0 --port {{ env "NOMAD PORT http" }}
EOF
_ |-A 7:' 9 _ |-O| destination = "local/start.sh"
or=— =2
= EJ—|' =/ - }
- resources {
J P(o device "nvidia/gpu" {
? constraint {
N\ o attribute = "${device.model}"
-<O value = "Tesla T4"
_ = ==
A3t Al 5
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Allocated Resources
Memor!
4000/112000 MHz 8.0 GiB/1.9 TiB

Disk
300 MiB/75 GiB

Allocation Resource Utilization
CPU Memory
78/112000 MHz 2.5 GiB/1.9 TiB

Host Resource Utilization
Memory
3959/112000 MHz 4.0 GiB/1.9 TiB

Disk
23 GiB/98 GiB

Device Resource Utilization
nvidia/gpu/NVIDIA A100-S 80GB MIG 1g.
nvidia/gpu/NVIDIA A100-SXM4-80GB MIG 1g.
nvidia/gpu/NVIDIA A100-SXM4-80GB MIG 1g.
nvidia/gpu/NVIDIA A100-S 80GB MIG 1g.
nvidia/gpu/NVIDIA A100-SXM4-80GB MIG 1g.
O~ »

10gb[MIG-02cd45a9-0c5b-52e4-87c3-59¢e7e4
10gb[MIG-08c1a7d3-37b8-5988-948f-98
10gb[MIG-0bdc3320-8392-5¢37-b809-55924a348dcc ]
10gb[MIG-0c8f8b40-98ff-50d4-8481-dab55d28feac]
10gb[MIG-0da9e3c2-53a9-5dc2-a299-ecdd16396121]
{Eo%

<none>
<none>
<none>
<none>
<none>
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A 21He 4 UL Limit

region = "global"

region limit {

| cores =0
= AN -—

ABAZE 2T 4 SIE U2 HBHSfels SIS P ory 1000
o

Flet AHEL A

memory max = 1000
device "nvidia/gpu/h100" {
count =1

}

}

variables limit = 1000

}
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On-prem / Public Cloud / Edge / loT &

e Z|¥ OS: Linux / Windows / macOS
e CPU Arch : x86, arm64, darwin
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How to:
e GPU E2}0|H 2 nvidia-container-runtime 32|

e Nomad 220|AHE AH0| Al device_plugins
2435t 2 nvidia 2211 S5

e NomadOl|A| resources { device { count = ... }}=
E5l GPU Stk

HAEH 2N

t. Nomad= NVIDIA GPUZ A|&stH, =E +&0|AM GPU

resources {
device "nvidia/gpu" {

count =

affinity ({

attribute "$S{device.model}"
value "Nvidia H100"

weight 50
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HA GPU 2| 245 AEY 4 e S2AH 74d0] Y YL|TH Nomade= NVIDIA GPUS A|A5HH, == +~F0|M GPU
A
T

2| aAE QIASED 21 (Job) Hel= e 4~ ASLIC

How to:

resources {

e GPU E2t0|H & nvjdia-container-runtime 23| . .
device "nvidia/gpu" {

e Nomad 220[HE HZH0||A device_plugins count =
gdst 2 nvidia 221192 5=
e NomadOllAf resources { device { count = ... }= affinity {
Sofl GPU & attribute "${device.model}"
value "Nvidia H100"

weight 50




Nomad GPU Plugin > NVIDIA NVML

® e M+ < e A 2 github.com 2 X¢) i] + O

[0 README @ Code of conduct &3 MPL-2.0 license &5 Security

Nomad Nvidia Device Plugin ece M- < % 8°c 0 h +

[0 README & Apache-2.0 license

This repository provides an implementation of a Nomad device

Behavior Overview

This repository provides Go bindings for the NVIDIA Management Library APl (NVML).

The Nvidia device plugin us€
them via Fingerprint RPC:

n At present, these bindings are only supported on Linux.
be excluded from fing P g y supp

(see below). Plugin sends statistics for fingerprinted devices pe These bindings are not a reimplementation of NVML in Go, but rather a set of wrappers around the C API
provided by libnvidia-ml.so . This library is part of the standard NVIDIA driver distribution, and should be

The plugin detects whether the GPU has Multi-Instance GPU available on any Linux system that has the NVIDIA driver installed. The APl is designed to be backwards

be fingerprinted as individual GPUs that can be addressed acco compatible, so the latest bindings should work with any version of libnvidia-ml.so installed on your system.
Note: A working NVIDIA driver with 1ibnvidia-ml.so is not required to compile code that imports these

Config bindings. However, you will get a runtime error if libnvidia-ml.so is not available in your library path at
runtime.

The plugin is configured in the Nomad client's plugin block: Please see the following link for documentation on the full NVML Go API:

http://godoc.org/github.com/NVIDIA/go-nvmli/pkg/nvml

plugin "nvidia" { <
config { Quick Start

All you need is a simple import and a call to nvml.Init() to start using these bindings.
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WSL architecture

Linux distribution
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Windows NT Kernel

WSL 2 architecture overview
Lightweight Linux utility VM

Windows
usermode

Windows NT Kernel

GNU/Linux
usermode

Linux Kernel

Hypervisor
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~ ubuntu@ubuntu-machine: ~ Q

Every 0.5s: nvidia-smi ubuntu-machine: Tue Jan 11 14:

Tue Jan 11 1

GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC
Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.
| | MIG M.

® Quadro RTX 4000 Off | 00000000:21:00.0 On | N/A
32% 61C PO 3fW / 125W |  7584MiB / 7981MiB | Default
| |

Process name GPU Memory
Usage

Jusr/1lib/xorg/Xorg 39MiB
Jusr/1lib/xorg/Xorg 104MiB
Jusr/bin/gnome-shell 44MiB
...s/tensor26_p37/bin/python 7311MiB

- ARAAAAAA, --shared-files 72MiB




@ macOS
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Nomad Server

N

Sl% Windows
ab » >_ Powershell : install
User

A WSL (Ubuntu)
0 Nomad Client
Outbound
:4647 1l

v—b

nvidia-device-plugin GPU

https://aithub.com/Great-Stone/nomad-client-on-wsl-with-nvidia-plugin
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http://www.youtube.com/watch?v=xRzhUmobruw




