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BI1E XTEENESS
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Red Hat OpenShift Container Platform X#FR I FEREM, RINA AR IR IRAINIE T
o AR H 5T (GPU)
e Neural processing units (NPUs)
o RFETNAREFHIERKHEE(ASIC)
o HUELLIEHIT(DPU)
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Red Hat Software — OpenShift
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TREHMESRS A/ML LIRS T EFENMLS

— A FEEHTmADRE
ERFALAR, BIEIRIN. HI\RZERMN DevOps BITEINRE
{8/ Operator ¥ EIhEE
Operator o174 Al/ML ZhEE5| AZl OpenShift Container Platform
BRATXE
SRBEF L, RAAFIERBNERZ
Z# A/ML T %
REI, %R, &R BF, FENRSIRBLEEINEF
TNEIRME T — MUERIES, T7E Linux (kernel # userspace) #1 Kubernetes JZHJ Red Hat Enterprise

Linux (RHEL)#1 OpenShift Container Platform & ff5 FiX &% AEMGINESR. AL, RSN R
T Al B FAFEEHLEE T Red Hat OpenShift Al #1 Red Hat OpenShift Container Platform BIRFAINAE,

BE{4 Operator {8 Kubernetes B HIR/FIEZR RS FAFT R HIINRSS TR, LI LF oS BR A&
HESTAREE, WEGEEREM GPU,

R LT R IR BOT VRS RS IR LUIET I A& FIHR B9 FFE RO AR T AR,

1.1 FEHINESS
Red Hat OpenShift Container Platform j& UL FEEEINZEES -
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https://docs.redhat.com/en/documentation/red_hat_openshift_ai_self-managed/2-latest/html/introduction_to_red_hat_openshift_ai/index
https://docs.nvidia.com/datacenter/cloud-native/openshift/latest/index.html
https://www.amd.com/en/products/accelerators/instinct.html
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58 2 Z NVIDIA GPU Z2f4
NVIDIA Z#7E OpenShift Container Platform E{# B KA 5T (GPU) iR, OpenShift Container
Platform @ —MNUZ £ N0, 38{bB Kubernetes A, HZEFAFIRESIRH, BFXRXHEIEMN
&I Kubernetes (8%, OpenShift Container Platform &3EX Kubernetes BUi& s, LUE A/ o LU #A
FeE#N{EFA NVIDIA GPU BHREINR TIE 71 8o

NVIDIA GPU Operator #l|f OpenShift Container Platform F1#J Operator {242 EEIZ1T GPU IIETL
1R EFTRREY NVIDIA B HA TR E sr A,

IXLELH 4 EFE NVIDIA K52 (7B B CUDA) . GPU B Kubernetes 1% & 4. NVID Container
Toolkit, & GPU %44 I(GFD). & F DCGM MG EEM B BhTT mbric.

NVIDIA GPU Operator B ##{XH NVIDIA 124, XM NVIDIA KERZHHELZER,
HEH NVIDIA X,

2.1. NVIDIA GPU 5 R &4
o SIEEH— GPU worker 17RH, TIE# T{EH) OpenShift &5,
e Ll cluster-admin & 1{7i/jl7] OpenShift &%, LUHITRHENS T,
o B2 %% OpenShift CLI (0€),

o BRI RINEEAL I (NFD) Operator F0I# T nodefeaturediscovery L4,

2.2. NVIDIA GPU A
TE SR T #4a 5 OpenShift 2 GPU 2854 :

& 2.1. NVIDIA GPU £ H

OpenShift OpenShift OpenShift OpenShift OpenShift Red Hat
on bare metal Virtualization on VMware on Red Hat KVM on AWS, GCP, Device Edge
vSphere (RHOSP) Azure, OCI
Containers VMs Containers Containers Containers Containers
Physical GPU Passthrough Passthrough Passthrough Passthrough Physical GPU
or or or or or
MIG vGPU time slice vGPU vGPU time slice MIG

vGPU time slice

or MIG vGPU time slice

AWS, GCP, NVIDIA Orin
VMware vSphere RHOSP Azure, OCI IGX, AGX
Physical Private cloud Public cloud Edge



https://access.redhat.com/solutions/5174941
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M NVIDIA Ampere R&FIFFHR, £ GPU LX#F MIG, BXXHF MIG B GPU FI%K, 1ESH
NVIDIAMIG FF#88,

2.2.1. GPU FN&#,

&0 LATE NVIDIA IERIRNLAR 25 25 £ 5B F OpenShift Container Platform, {EH—LLRH :
e control plane TV A LAE CPU 7 8,
o Worker T mihZig GPU TR, RE A/ML TIEAEIEXL worker 17 m EHUET,
79, worker TTRALEE—1HED GPU, BE(IXIIZHERMER, Fa, — DT REIUE
P> NVIDIA A100 GPU, BERZRE—NT RAPHE—1 AI00 GPU #1—1 T4 GPU,
Kubernetes B9 NVIDIA i & B A ZFHFER—T R LREFFEM GPU &2,
o JEfHF OpenShift i, HEER, T®E—N =ANHEBZ MRS /. FZFHTEVPRS =HE
B, H—ARSSI[IEEM N B —T =R openShift (SNO), FRALEEM OpenShift MEREEST
ﬁ'rio
TR LUEFE AT /555 2 — 3R [f| B 881 GPU :
® GPU passthrough (GPU &f%)

o %35 GPU (MIG)

Hth

=5

i

® Red Hat OpenShift on Bare Metal Stack

2.2.2. GPU fE#HIE

BRTFZTFLE N AR ERIEH R R RN BRRF TR S 23 EMZ2 M, BBARERENEELN
(VM)J:J:FIEI’JTLFH?FEJ%ﬁ TF L M4 BIE R, Red Hat OpenShift Virtualization 124t b ThAE, A
BE R ENN S F IR hMA SR TR,
IR LUEFE AT A A2 — 5 worker 7 %32 GPU :
o AT RIFEAEMN(VM)BE GPU I GPU &%,

o U GPUITEMARERER NI EAFEMEHMES, =TLUHIT GPU (VGPU) FEI9 F.

Hth B

e 78 OpenShift Virtualization #9 NVIDIA GPU Operator

2.2.3. GPU # vSphere

SR UE AT E AR GPU A NVIDIA TAIER VMware vSphere AR5 25 £ 2828 OpenShift Container
Platform,

MBEIHNERT vGPU L6, @ATIFE hypervisor &% NVIDIA GPU IREhFEFE., % F VMware
vSphere, LtENIKEIFERFLL VIB STHERIT R IR,

AT ERZE worker 1 R EFIHLEIR K vGPU BEEUR T vSphere BIFRA :


https://docs.nvidia.com/datacenter/tesla/mig-user-guide/#supported-gpus
https://docs.nvidia.com/ai-enterprise/deployment-guide-openshift-on-bare-metal/0.1.0/on-bare-metal.html
https://docs.nvidia.com/datacenter/cloud-native/gpu-operator/latest/openshift/openshift-virtualization.html
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e VSphere 7.0 : BN EMNEZ 4 1> vGPU

e vSphere 8.0 : BN EMNZRAK 8 1 vGPU

ﬁ -
Y vSphere 8.0 BIA T X 5 —PEMH RN Z D TEH I REERHIZH.

TRA] LU LA 53R 2 — 4% worker 7 B3 I0E GPU :

o HTFUARFMERELN(YM)BE GPU BEH/ GPU &%

o UARFEEFA GPUR, "ILAERA GPU (VGPU) (Al A
SERNBERL, FE-DHNEMRS . TRTEN DRSS FER,

Hth BHR

e A NVIDIA vGPU By VMware vSphere _EBJ OpenShift Container Platform

2.2.4. GPU #1 Red Hat KVM
IR LAFEETF NVIDIA VGERIE UL (KVM) BR 5588 L OpenShift Container Platform,
EEBNEBRL, FE—IHENREER. TZEFTENNIRS 2EEE,
BRE, SENHBEARR, BaERSSZFERAREEDN GPU, XE2R NEE LUSHX L GPU 2B 17E
7 Kubernetes 11 m I AR EIA. HE—HIRREIZE, — Kubernetes THREBCAE LI EFHERN
GPU K8,
B LLEFELL T ik —Fkijn Résk GPU :

o FTFiRFAERELH(VM)FH GPU B4 GPU &%

o YURFERA GPUHK, RAILUER GPU (VvGPU) Bt AI9 B
EG A vGPU IhEE, WIIEENEH RESFRIX IR, XNIERFEN RPM G 1R#., X F GPU
BIEDE, TEEXNENIRDRERF,
2.2.5. GPU #1 CSP

&7 LLF OpenShift Container Platform EBEEIF EM EARFS HENEE (CSP) Z— : Amazon Web Services
(AWS), Google Cloud Platform (GCP)s% Microsoft Azure,

AFMRFRN 2 EENMENBREENRE,

o ERETEMIBER, L1185 CSP AL T —tIB ML, EaILURAIT CSP Web 2HI& 1K
OpenShift £fl, £EHLBINIEFHTLHABER, ERWBOIMEHRT RBENRE R, 115
TR T HERFEEMNERZITNE, S2EEMRSTE AWS, Azure #1 GCP LR, XF
AWS, OpenShift lR55#55 ROSA (Red Hat OpenShift Service on AWS), XfF Azure, ZARSS
%5 Azure Red Hat OpenShift, XIF GCP, 1Z%iR%7E GCP L#5 OpenShift Dedicated,

o TEHEENHED, BEEZBITEAULHLEDT OpenShift £, ZLIEIRMH T OpenShift-install
T8, UXZHEARBIHEE OpenShift £if. BREEMNRS TLRBIRMLAEFAE CSP,


https://docs.nvidia.com/datacenter/cloud-native/gpu-operator/latest/openshift/nvaie-with-ocp.html#openshift-container-platform-on-vmware-vsphere-with-nvidia-vgpus
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BEMNZE, WITESEFR— GPU MEMITESLH], FH GPU KES NVIDIA Al Enterprise XY
GPU FIRPtES, #I30, T4. VIOO 1 A100 2ibFRM—ERS,

BRI LLERE AT 532 — R U5 MR8k GPU :
o AT VIRFMEREU(VM)FE GPU I GPU Bf%,

o YURFEEA GPUKS, AILLAT GPU (VGPU) FfEI4 K,

Hth TR

e =M Red Hat Openshift

2.2.6. GPU #1 Red Hat Device Edge

Red Hat Device Edge $2#t%F MicroShift B9[], MicroShift 324t 7 817 MERE M E B MM FRAIR (G4
%) T EFRENIEETIARSS. Red Hat Device Edge /B RZRIMEHIMBIEN. B B8
Kubernetes TYEf1 & HIE K,

& A LAFE Red Hat Device Edge IMERHBIZE 2R L5 NVIDIA GPU,

BRI LR GPU B3k 75 1AL GPU,

Hth TR

e {AI7E Red Hat Device Edge F{#F NVIDIA GPU HN3& T £ i #;

2.3.GPU =A%

ZIIEFI NVIDIA BFF A T GPU FHAMEZMNSI, LUE{EE I OpenShift Container Platform &8 £
GPU D&+ &,

NARFRERXEFTRNITEEX, XHUEAREGPUEAERE, HENTHENHRHERNITERIR
HEN TREIMERAFZRKIL GPU FREXEXEE,

ATRE GPU ERAEMFIF LN, ScHMRERE AP BIRTHGIEHESK, SEEMME. UTHXR
LT GPU HAME

B — X &5 (CUDA) 7t

e Time-slicing (FfA19 F)

CUDA % i##2AR55 (MPS)

%55 GPU (MIG)

A vGPU BIEHIE
£ GPU F A& B FARH OpenShift Container Platform &, 1EZELT GPU £ZE L :

7
vGPU AR, EEFEAXHF MIG £,
EH

vGPU B {EIERE,


https://docs.nvidia.com/ai-enterprise/deployment-guide-cloud/0.1.0/aws-redhat-openshift.html
https://cloud.redhat.com/blog/how-to-accelerate-workloads-with-nvidia-gpus-on-red-hat-device-edge

%5 23 NVIDIA GPU Z245

ZH IR NVIDIA £53%&E MIG
Z B time-slicing,
BHE%A GPURENH, ERESEEH vGPU
& B S B E AL,
{81/ OpenShift Virtualization 1% 4 GPU BI#E4l
SN FREMEN, ZEREERER, NEFRR, ERERNES A,

Hith TR

e RS GPUFIA=R

2.3.1. CUDA &

Compute Unified Device Architecture (CUDA) = H NVIDIA FFZBIF T EFEAMEmEEE, BTF GPU
ERENITE,

M GPU EFFHATHRERF], CUDA ermBEERVIRPIRINFINGT, EFERTERES TN
BF 2550,

BERARRNRS LEBRERTFHITHITES. BE—DRPABNESZEL. BRAHA—MMESELE S —
MREIZIT. XU GPU MEMMERIREFE R iZ1T% MESS, MMRSMEE.

Hith

=

P
o RIEFRIAT

2.3.2. Time-slicing (Ff[E19 F)

YIRIZITE D CUDA NETEFERT, 7E#8%H GPU LiFE GPU BRI E TV %,

IR LB GPU E X —HBIAR S A Kubernetes _£BY GPU BIET[A], EDBIAER AT LIRS A B pod
FiZTIENE. 5256 GPU (MIG) AE, FERIAZAAEFEERNESMIERE, BN FELET/ER
#H, XMFRARFHITHE, ERI, GPUKEDHFBAFME—EZ GPU MM TIEAEHIERARRM
EIJ$O

SFRES R, ESAUNA-PMREEHNRINRE, AU ARET T RNEE, fim, SRR
A2 FEEN AEIEA Tesla T4 GPU BT =, MABER T RV EAEM GPU &AL,

& L& N AR ESEH R ERAGINMITE, ABEMCT RURTXET RQEBEREET TR
RE.

2.3.3. CUDA L 2[R %S

CUDA %Zi#12ARS5 (MPS) fo 1A GPU %1 CUDA ##2, #HF21E GPU L#H1Ti217, EIRT GPU
ITEFRIEH, MPS IX#HH X PITHESHIKBEENMMAIEHRERERINRE, LUIgRFIARE,

Hith TR

e CUDA MPS

2.3.4. %55 GPU


https://developer.nvidia.com/blog/improving-gpu-utilization-in-kubernetes/
https://docs.nvidia.com/cuda/cuda-c-programming-guide/index.html#asynchronous-concurrent-execution
https://docs.nvidia.com/deploy/mps/index.html
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EAZEH GPU (MIG), EHLLE GPU ITERTHRABFDME N MIG L6l BNEFELERT MRS
A RERBERMIL GPU I, FHAEEET R ESTNEANARE. SHRUEMN. ERE GPU BEH
FEA MIG SEHIHL D FIREY GPU,

LIEE—INTREE) GPU TL2THEEM N AR, MIGEREH. #H NVIDIA Ampere 22148 MIG Ih
BERVH RIS IR D A Z A GPU 261, BNSLHIER AT /E 7 IIH) CUDA GPU 1RIE1RERSL,

NVIDIA GPU Operator i # 1.7.0 REERA N A100 1 A30 Ampere 124 MIG #F, XL GPU L4
EEXRHRS 7 MK CUDA N AR, UEE]5% AN REERE,

Hth BHR

e NVIDIA %55 GPU B8/

2.3.5. i vGPU BEHL

REFLHL (VM) BT LUER NVIDIA vGPU BE#:5 A EMER GPU, EA IR ESL GPU, HELMESZ
HH=Z, FHEMZEIR,

LEZhEERF GPU MEES vGPU IRIMEEMR 2L HELI S, vGPU REME i S iEEMNIMERE
HEBMEE, BS VDI T ETENEMN TENETEURSDEUNZ AN ERLE,

Hib¥5R
o [EH GPU

2.4. OPENSHIFT CONTAINER PLATFORM HJ NVIDIA GPU Ifjgg

NVIDIA Container Toolkit

NVIDIA Container Toolkit AI1EEBIEFHIZ1T GPU INER L. TECSEIRZTHNENTE, BT
BB E R 2 LUFE A NVIDIA GPU,

NVIDIA Al Enterprise

NVIDIA Al Enterprise @im it = RE Al BRI HPEEM, B NVIDIA VIERZOHETILE. AR
IBES
NVIDIA Al Enterprise 83E% Red Hat OpenShift Container Platform B #f, ZRUTRESE :

e 78 GPU Passthrough BI#E#18k VMware vSphere _£#J OpenShift Container Platform,

e A NVIDIA vGPU By VMware vSphere LB OpenShift Container Platform,

GPU Th#e & Bl

NVIDIA GPU Feature Discovery for Kubernetes @ —/N A M, aiLE T R LA GPU B4
FPRSE. GPU ThRE R I 17 RIhBE & HL(NFD)RHAT LEFRIC,

Node Feature Discovery Operator (NFD)&:J § MR EE BIRC T KRB OpenShift Container
Platform &R IEHINREMECERI X I, NFD FERRFET T KRBBEMIMCEMN, 0 PCI&, AK., 8
ERGIRASE,

& A LR IS #3R "Node Feature Discovery” £ Operator Hub 3% E] NFD Operator,
# A OpenShift Virtualization B NVIDIA GPU Operator

EIEAI ML, GPU Operator RiEE® 7 worker W mKi21T GPU IR AR, HTE, GPU Operator t
Al LA R E % worker 11 3217 GPU MNERBIE U (VM)

10


https://docs.nvidia.com/datacenter/tesla/mig-user-guide/
https://www.nvidia.com/en-us/data-center/virtual-solutions/

%5 23 NVIDIA GPU Z245

EA LARIESR GPU TE B E NI X LT = L1217, ¥ GPU Operator BR & WS AR B4 HHER
Z 3| worker W&,

GPU i #{ERIR
IRET LS WG (URHR, £ OpenShift Container Platform Web 2| & #I% 2% Observe TIE A R

GPU BEfER. GPUEAXELSETH GPU L. #E (watts) . JBE (Celsius) « FIAX (B
o) UREMEA GPU BT,
HiBR

e NVIDIA IMIFRSE

NVIDIA Al Enterprise

® NVIDIA Container Toolkit

* JAH GPU Wi {UFRMR

® OpenShift Container Platform I MIG 2 #

e OpenShift F1B9 NVIDIA GPU B a9 K

o TEMFFFIEIEMISK airgapped FFEHERE GPU Operator

® Node Feature Discovery Operator

1


https://docs.nvidia.com/ngc/ngc-deploy-on-premises/nvidia-certified-systems/index.html
https://docs.nvidia.com/ai-enterprise/index.html#deployment-guides
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/overview.html#
https://docs.nvidia.com/datacenter/cloud-native/openshift/latest/enable-gpu-monitoring-dashboard.html
https://docs.nvidia.com/datacenter/cloud-native/openshift/latest/mig-ocp.html
https://docs.nvidia.com/datacenter/cloud-native/openshift/latest/time-slicing-gpus-in-openshift.html
https://docs.nvidia.com/datacenter/cloud-native/openshift/latest/mirror-gpu-ocp-disconnected.html
https://docs.redhat.com/en/documentation/openshift_container_platform/4.17/html-single/specialized_hardware_and_driver_enablement/#node-feature-discovery-operator

OpenShift Container Platform 4.17 #8432

2 3 2 AMD GPU OPERATOR

AMD Instinct GPU 1li#255 OpenShift Container Platform &E£F# AMD GPU Operator #8454, Ak
RTLER AT ETIREHITHERE ). £ Al F GPU INEMN AR,

AR E T EH. BEEMNE AMD GPU Operator FREMIE R, MERZELR, ESH AMD Instinct™
Ji/IpEE

3.1. < F AMD GPU OPERATOR

AMD GPU Operator IR INEINAE W EUIRRI 2 RA T A A IR B BEFI A AR, {FH Red Hat
OpenShift Al Bl A TEREMARZF I (AYML) N BERF, 1R GPU ThEERIRFE X5 o] L& /ME CPU &b
BHRNEAE, REBANARFERE. REHEENT R,

3.2. &% AMD GPU OPERATOR

ENEBEIEA, EAILMER OpenShift CLI 1 Web #2#& % % AMD GPU Operator, iX@—M% % %%
S8, FERE Node Feature Discovery Operator, W IEHEE Operator, AE= AMD GPU
Operator, AU THERE Operator B AMD #t XA A,

B R
1. &% Node Feature Discovery Operator,
2. RENELELR Operator,

3. REMEE AMD GPU Operator,

3.3. 7t AMD GPU OPERATOR

FERELLT S M ROCmInfo ZE&ZHFHEE AMD MI210 GPU BB &,

pi% &2
1. QUM ROCmInfo B9 YAML T4 :

$ cat << EOF > rocminfo.yaml

apiVersion: v1

kind: Pod

metadata:

name: rocminfo

spec:

containers:

- image: docker.io/rocm/pytorch:latest
name: rocminfo
command: ["/bin/sh","-c"]
args: ["rocminfo”]
resources:
limits:

amd.com/gpu: 1
requests:

12


https://www.amd.com/en/products/accelerators/instinct.html
https://docs.redhat.com/en/documentation/openshift_container_platform/4.17/html-single/specialized_hardware_and_driver_enablement/#installing-the-node-feature-discovery-operator_node-feature-discovery-operator
https://docs.redhat.com/en/documentation/openshift_container_platform/4.17/html-single/specialized_hardware_and_driver_enablement/#kmm-install_kernel-module-management-operator
https://instinct.docs.amd.com/projects/gpu-operator/en/main/installation/openshift-olm.html#install-amd-gpu-operator

amd.com/gpu: 1
restartPolicy: Never
EOF

2. fI/E rocminfo pod:
I $ oc create -f rocminfo.yaml
it Bl

apiVersion: v1
pod/rocminfo created

3. {EHE— MI210 GPU ¥ % rocmnfo B :

I $ oc logs rocminfo | grep -A5 "Agent"

% 33 AMD GPU OPERATOR

i o Bl

HSA Agents

Agent 1
Name: Intel(R) Xeon(R) Gold 6330 CPU @ 2.00GHz
Uuid: CPU-XX
Marketing Name: Intel(R) Xeon(R) Gold 6330 CPU @ 2.00GHz
Vendor Name: CPU

Agent 2
Name: Intel(R) Xeon(R) Gold 6330 CPU @ 2.00GHz
Uuid: CPU-XX
Marketing Name: Intel(R) Xeon(R) Gold 6330 CPU @ 2.00GHz
Vendor Name: CPU

Agent 3
Name: gfx90a
Uuid: GPU-024b776f7682638b
Marketing Name: AMD Instinct MI210
Vendor Name: AMD

4. THBR Pod :

I $ oc delete -f rocminfo.yaml

i th o Bl

I pod "rocminfo" deleted

13
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