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1. vGPU &3
HFFFIR GPU-Manager , IEHIE T EYIE GPU Y15 Ar XZM BT (ASRNEAT
HRCAN) KSRHAMMER GPU ik, EEEERTENTRIENECHZE R,

2. pGPU #5tk
M NVIDIA E A R&EEY | :2EEE NUMA BEATAREHNTRYIE GPU [RE. TAFEL
A GPU iRl SMEREITE (HPC) T{Efagikit.

3. MPS &3k
SRHL NVIDIA OZ 272 RS , AVFERIFIRS IR MIT GPU LT3, Eid CUDA Rz
BT R SURMY BTEFF.

PR iE

VGPU #F&r

o VIR K GPU Y1 FE HAFREER— 1 IE GPU
e QOS IEHIHIT : {FIUFITE#IT (veuda-core) FNFECER (vcuda-memory)

pGPU &R

o TFHLRIRE : H3E PCle HI& , /il_E IOMMU {137
o NUMA itk : BT B3h NUMA 5 S4B E i/ MUBE BT HIE LM
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VGPU F#
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MPS Fifl

o SKINHEE : BRI CUDA REHTIRER MRS

o BRFYRHE : AEHTRA EHARESA GPU IR
 BIRMS  WHEHERGRT 3 SHERE (QPS)

BABRSY

5AX

R & IRIESK

W& HUR
NVIDIA GPU X & B EHENRIRR TR AR R

$ ls -1 /dev/nvidia*

crw-rw-rw- 1 root root 195, O Aug 1 10:00 /dev/nvidia®
crw-rw-rw- 1 root root 195, 255 Aug 1 10:00 /dev/nvidiactl
crw-rw-rw- 1 root root 195, 254 Aug 1 10:00 /dev/nvidia-uvm
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K8s & &l IR &K
1. QIBERET : 5 /var/lib/kubelet/device-plugins
2. @R - vila) nvidia-smi MPNZEE
3. WRSEC : B¥REITHIA

vGPU [R ]

o {NZ¥F CUDA JRART 12.4
e VGPU JEAIASZHF MIG

pGPU Rl

« RE%& GPUHZEEN (1
Pod % GPU B5t)
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CUDA ks 51217 38 8 M
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D ERMSZ S
1. CUDA Runtime API 2
BAREN
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2. CUDA Driver API 2
BAREN
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CUDA Toolkit
(runtime, libraries, tools)

' ( CUDA user-mode driver
' (libcuda.so)

(nvidia.ko)

r

" GPU kernel-mode driver

NVIDIA Display Driver Package

“Toolkit components to
build applications”

“Driver components
to run applications”

Figure 1: Components of CUDA #

1. CUDA Runtime API =

BARENL

1. DR« AFFAFRESEMRED , HR%0 GPU RE (RENEL. REE.

BEh%)

2. RRAYPE : At {E K CUDA Toolkit iR ZASIRSE (4541 CUDA 12.0.1)

ARASAG I 777

%
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pip list | grep cuda
conda list |grep cuda

find / -name "libcudart*"

/usr/local/cuda-12.4/targets/x86_64-1inux/1lib/1libcudart.so0.12
/usr/local/cuda-12.4/targets/x86_64-1inux/1lib/1libcudart.so0.12.4.127
7~ CUDA 12.4

MREIMEZANFERRA , NAGEFEFSSFREFARARA , 20 PATH, LD_LIBRARY_PATH s H{thFE
e

env |grep PATH

LIBRARY_PATH=/usr/local/cuda/1ib64/stubs

LD_LIBRARY_PATH=/usr/local/nvidia/lib:/usr/local/nvidia/1ib64
PATH=/go/bin:/usr/local/go/bin:/usr/local/nvidia/bin:/usr/local/cuda/bin:/usr

2. CUDA Driver API =

BAE A
1L IREEE - BN , EiS GPUBHRE , MRS IR R IRAR
2. BRAEBE : B NVIDIA IRBREARE | #fE SemVer #7E

ARASAG I 777
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nvidia-smi

o o o e e e
| NVIDIA-SMI 550.144.03 Driver Version: 550.144.03 CUDA Versi
R e fecococcococcocosoocoooocoooos fooccococoooo
| GPU Name Persistence-M | Bus-1Id Disp.A | Volatile
| Fan Temp Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util
| | |

| ety ey et
| © NVIDIA A30 off | 00000000:00:0B.0 Off |

| N/A 31C PO 28W / 165W | 10195MiB / 24576MiB | 0%
| | |

o S S S Sy fhoococccocoococcooooococooooc fpococccoooo

hRAFES FEESLR

YR GPU H1 & - O3B =N
B45% NVIDIAB AR , BEARAFEA

1. IRFNRAMIRIALE 2 121 TR RS
2. NVIDIAEA{RIE [ fa3ka 1 N4 (4120 CUDA Driver 12.x 3X#F Runtime 11.x)

3. B ERRAFES (520 Driver 12.x 5 Runtime 10.x) BEARE A XFFOAHRE

HFZE cuda FEFFET |, HESFEALA R

IET AL

+

g KFIRA 2 1E1TEhRAS

#7F RETRA - BEITRERE < 1

BEBT @ XFMRRA < E1TEThRAS — TlAEfK CUDA_ERROR_UNKNOWN (999)
REEE  WHERA - BTNERE > 1 - MATRERE

+

il Iinsif: (HAMI/GPU-Manager)
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£/ GPU-Manager 8 HAMI 524 GPU TR0, [RIBSF LIRBEALRSN | @i 2 AT
FEMAR

ARAZESR

1. B GPU ARELIMA > BTHARA
2. BITHERAE = RFRA = ELFRA

GPU-Manager 4551288 : FKA1SKEL T I08E 1 ERAFES (FlanELZ 12.4 35 vLLM
11.8) , BEXEELXTEANN AT hook AR , FEERNHT.

DB ARAESKIE,

T R
o 3T GPU SBHHLKINT , BIR AT CUDA RRAS (4 CUDA 12.x) {EAZRENFIEFTEThR A

[SERS RS WS

1. ¥E GPU JE = GPU-Manager K, fiC

B-RFAEIR A SYIE GPU iR Z&si R A R S M
GPU-Manager AJiEiTi% & tencent.com/vcuda-core 3] 100 RIIEE%4E (40 100, 200, 300)
JEREFRER

resources:
limits:

tencent.com/vcuda-core: "100"

2. T APRRE R

RIEZ I FANEREN CUDA BRAS AT SFTARE -
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node_labels:
cuda-major-version: "12"

cuda-minor-version: "4"

RNZT B A cuda 12.4

TERPZRTACE VA S A -
AJRIEFERF AT cuda 1z1THFARASIZE cuda-major-version Al cuda-minor-version

apiVersion: apps/vi
kind: Deployment
metadata:
name: cuda-app
spec:
template:
spec:
affinity:
nodeAffinity:
requiredbDuringSchedulingIgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: cuda-major-version
operator: In
values: ["12"]
- key: cuda-minor-version
operator: Gt

values: ["2"]

3. BT RRA T2k
|HhR CUDA Runtime A[gEF/ELLImIA (CVE) BARXFFH GPU 45tk |, (A FLkZE CUDA
12.x,

NVIDIA #e#5 [ FHEIRFHFE TAS
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Upgrade both toolkit and driver

CUDA 10.1 CUDA 11.0
CUDA Toolkit and Runtime CUDA Toolkit and Runtime
------------ R418 driver -+, ;mom=mw-e--- R450 driver  ---oooees
[ user-mode library ] [ user-mode library ]
(libcuda.so) 5 (libcuda.so)
[ kernel-mode driver I { kernel-mode driver ]
(nvidia.ko) | ; (nvidia.ko)

Figure 2: CUDA Upgrade Path

HEHE T

B WARAR
FRACHD e HEfFiRE
Kz 51= FIRMEARS S
CUDA_ERROR_INVALID_IMAGE TR 3% 25 CUDA hRA{R
VN FF—=
EINE
B (hR MR T SE
CUDA_ERROR_|ILLEGAL_ADDRESS ,
P NV T BAREEFE
B)
FAREX -
PTX ¥54 N
CUDA_ERROR_UNSUPPORTED_PTX_VERSION arch=sm_xx B
ERILEC

it
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{$£/ ConfigMap ZRINEE & &

B

A

5t
S
IHEEREHR 1 : ConfigMap ZREHIE
R AL
SHHTE
ThRERIR 2« BIRERE X
LB 7N
LN R

REEALTO

A
o J@id ConfigMap 3K Kubernetes B L RIRHIFRAETE XANEIE | i RIA T (A -
s BENREAEHNG—EHE , BiEER A

o FREWERIRE SR | (BT 4P

o« XIFZBSHAMINVAERE

o EBATHEY & Kubernetes BIFARRIZR (Fl40 , GPU BIREE) | R AR RIR
E X HELE
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Y5

o BARERIRE NATE

o ZEERINTIRE XL

o AR IRESKIRH
o SRECMUEIRSHF
o RIFECAERCEALH

S

o YRM [ BEARSIHTRIRAEE
et A TEEE (kube-public)
FAEME : 3RHIAE I UER N
ATYEPME R TTEURAR LT

Pl

INREIRIR 1 : ConfigMap 4R 51T

% DAL
1. —EIRTRN : FMEE XX —4~ ConfigMap

2. & ZE(E) : BEXER namespace=kube-public

3. ALAIE :
cf-crl-{customName}-{keyName}

e cf-crl : ETEHIE
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e customName : BEMNBHLHK
e keyName :HEARMRTT (FFAFERA - Bik)

4. FREEK -

labels:
features.alauda.io/type: CustomResourcelLimitation
features.alauda.io/group: {resource-group}
features.alauda.io/enabled: "true"

ZHAIE
e W
name format = B cf-crl-{customName}-{keyName}
namespace s [E € >4 kube-public
label group 2 WIRBETEER 3 MHIEARE

THEERRIR 2 : BIRMEE X

LNl
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apiVersion: vi
kind: ConfigMap
metadata:
name: cf-crl-gpu-manager-vcuda-core
namespace: kube-public
labels:
features.alauda.io/type: CustomResourcelLimitation
features.alauda.io/group: gpu-manager
features.alauda.io/enabled: "true"
data:
key: "tencent.com/vcuda-core"
dataType: "integer"
defaultvalue: "20"
descriptionzh: ""
descriptionEn: "GPU vcore count, 100 virtual cores equal 1 physical GPU cor
group: "gpu-manager"
limits: "optional"

requests: "disabled"

ZHEREX

metadata:
name: cf-crl-gpu-manager-vcuda-core
labels: [HHRIKIZEIRE ]

metadata:
name: cf-crl-gpu-manager-vcuda-memory
labels: [HHRIKIZEIRE ]

RIEHLT
FER FE ik
limits disabled/required/optional TIFPRHIACE

requests disabled/required/fromLimits TIEKACE
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Menu ZARTUMEYE >

HEE vLLM P{GCFRRTEBENZE /DA xx B
floatl6 $51x

B

(o) U R
7873
N2V
HXEE
FRA R
FEFRR
ARG
HEHEE
$5—5 : WIF GPU 1T H#E
H5  RERIBEEER
B35 WIFAERMAE
L PES
ST EBEN AR B RRRA R
EEE
B &RM
iz
TafhtE
IEPSAES
GPU i1HEENS%

BhE%E



HZEDH x 1 float16 4R - Alauda Container Platform

N

HEE LM R TERE

[ e ik

§7 851
o T#{4+: NVIDIAGPU , 115%8E) <8.0 (a0 , Tesla V100, T4)
E bfloatl6/FP8 $5E M LLM ({5140 , LLaMA-2-70B. GPT-NeoX-20B)

LS

JiER
1 PHIERES -

ValueError: floatl6/bfloat16 {XfEiTEREHZE/A 8.0 M GPU S #s

2. SR INEIB NAZYRIF R K

MXHEE

File "/usr/local/lib/python3.10/site-packages/v1ilm/model_executor/layers/quan
A 8.0 B GPU L%X#F. %37 GPU: Tesla V100-F

raise ValueError(
ValueError: bfloat16 {Y{EitERENZE

Is

-

RARA

FERA

GPU ITHAENRE GPU IitHAES (CC) R ERIEREMRKEK
« bfloatl6/FP8: & CC 28.0 (RIEEMEEH)
o FP16 skEiz [ Mith: FE CC\=27.0 (RITHHMEKEEH)
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>/N\
AT
1. ZEFR A -

o BIZHE GPU (CC <8.0) HitZ AT bfloat16 1% FASEMEMF 2T

o (RFTIEIRFMKEM (> (CC 7.0-7.5) {N3FF FP16/FP32 jREHEE

2. fESEESIME

def _verify_cuda_compute_capability():
if device.compute_capability < MIN_REQUIRED_CC:
raise ValueError(f"SEE11E8ES) >{MIN_REQUIRED_CC}")

HIEHEE

#—45  BUF GPU i1 ERES

import torch

print (f"11+E48EJ: {torch.cuda.get_device_capability()}")

74 RERABEER

cat model/config.json | grep "torch_dtype"

$=2 : MIFHES RS M

from vllm import _is_cuda_compute_capability_compatible as compat
print(f"3%Z3#F bfloat16: {compat((8,0))}")
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fRIRTT R

FIITRERBEN N R RRRTT R

EEEM
o PRARKSERTUITMERE T I%
o NEFGEREATRES BAR R HERME AL,

N

AR 51

« CUDATHAA =118

Nis

Ix

1. {6 InferenceService yaml : R{I015%40 --dtype=half

apiVersion: serving.kserve.io/vilbetal
kind: InferenceService
metadata:
name: llama-2-service
annotations:
serving.kserve.io/enable-prometheus-scraping: "true"
spec:
predictor:
containers:
- name: kserve-container
image: vllm/v1lm-serving:0.3.2
args:
- --model=meta-1llama/Llama-2-7b-chat-hf
- --dtype=half
- --tensor-parallel-size=1
resources:
limits:

nvidia.com/gpu: "1"

2. FFEPEER
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S RTELN
TR e
1. BIHIEE

from vllm import LLM
LLM.validate_environment(model_dtype="bfloat16")

2. ERHECE

helm upgrade -i nvidia-device-plugin \
--set compatabilityPolicy=strict \
--set computeCapabilities=8.0+

3. AL

1lm = LLM(model="codellama/CodeLlama-34b",
quantization="awq",
load_format="awq")

GPU itEEEN &%
Ly i CC i XIEFRRE
RFT 7.0-7.2 FP16 sKE#%/(>
&R 7.5 FP16/INT8

T 8.0-8.9 bfloat16/TF32/FP8
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290 CC JuE| SRR
EX/T 9.0+ FP4/FP8 FhSURH

1. NVIDIAi+EgEh®K 7

2. VLLM RE{EsK -


https://developer.nvidia.com/cuda-gpus
https://developer.nvidia.com/cuda-gpus
https://developer.nvidia.com/cuda-gpus
https://docs.vllm.ai/en/latest/getting_started/installation.html
https://docs.vllm.ai/en/latest/getting_started/installation.html
https://docs.vllm.ai/en/latest/getting_started/installation.html
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Laoth

ARIm

B

[ 2Lk
27N
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K IR
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L E)E 2 PaddlePaddle f] Autogrow NIZHBCREEF GPU-Manager BV INTFZEIRRT |
ARESRAERTRE -

1. BTRENECARELS R OOM #iR

2. E M GPU FIFBZi )

3. BEHLAIYI RIS 2 A5t

4. nvidia-smi & SHELREIT 2 [AIKANTFE AR —

RARA

RARA DT

1. NENBLEmE 2T Paddle f) Autogrow (£ NS B AL , T GPU-Manager FEUME
SKIELL IR NFER 5

2. B HA S Autogrow HIEEIR BB HIS GPU-Manager IPNTEBIWRRS A 4E 15T
3. TUHUBAE PR TN RS & BT TR SBNFEAE R —E
i &AL

« Autogrow TESECET = B A K/

« GPU-Manager B EEBYIENFEK
o ARELEINSECSBUB IR 52K K

o NEEHSBITME—SMRE

fRRTTR
R R SRR

BT 58 H) Paddle (£ RM{ES D ALK
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FLAGS_allocator_strategy=naive_best_fit

1. FEFE RIS FE
2. AJBEA &K Paddle INTZE BH R

K IR

Kubernetes [}

1. YwiE Bt EACE

apiVersion: apps/vil

kind: Deployment

spec:
template:
spec:
containers:
o name: paddle-container
env:
= name: FLAGS_allocator_strategy
value: "naive_best_fit"
1. FEcE

kubectl apply -f updated_deployment.yaml

1. KuFfcE

kubectl exec <pod-name> -- env | grep FLAGS

Bare Metal 33
1. EPITRIR EMEAZ 2
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export FLAGS_allocator_strategy=naive_best_fit

python train.py

1. 5 #E Python BB FEE

import os

os.environ['FLAGS allocator_strategy'] = 'naive_best_fit'

RUFFTi%
L. o2 FRER 5 R BEIA

I0715 14:25:17.112233 12345 allocator.cc:256]

Using Naive Best Fit allocation strategy
1. WM TF D BoAELtt

nvidia-smi --query-gpu=memory.used --format=csv -1 1

1. ESMAAIE

import paddle

for i in range(10):
data = paddle.randn([16024, 1024, 100], dtype='float32')
print(f"H#T {i+1}GB")

IEUGEEY
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1 IRAFAMRE EHRIFER Paddle RAEIICRFHRNGENEAE

2. WOMBCE #RAN Prometheus ZHRALN :

* alert: GPUAllocConflict
expr: rate(paddle_gpu_malloc_failed_total[5m]) > ©

labels:

severity: critical

annotations:

summary: "GPU PNTENHECIHZTEIR"

3. BN AR I TRE R EZLI

python -c "import paddle; paddle.utils.run_check()"

EPNE

NEDBLRIE PR
R P
autogrow =%

naive_best fit = FAENAC

PN
Paddle RTEMHBEE 7

45

RRMEREZE

ATRES B 1


https://www.paddlepaddle.org.cn/documentation/docs/en/guides/flags/memory_en.html
https://www.paddlepaddle.org.cn/documentation/docs/en/guides/flags/memory_en.html
https://www.paddlepaddle.org.cn/documentation/docs/en/guides/flags/memory_en.html
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Menu

AoEEH

A

%

A

L

|
[(=R=gEdwes

TIRETErE

£ GPU "1 3 _EECE A INRES

BIIR 1

YIE GPU BLE

NVIDIAMPS BCE (3RZh3HF CUDA JRA WM >= 11.5)
GPU EIHHRAE

45 SREIE
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Menu ALY >

>

M4

G

B

AL EBEIRMA

ACE ETEMEA

ALEEEE— M EPUNIAE T, , BT Kubernetes FMEFECE GPU MMEKINEE, XIEAY
FNEE R AT E—IES | MEERSEMIEH HEEYIE GPU (pGPU), B GPU
(VGPU) ML #HF2ARSE (MPS) BCE.
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Menu

YIRETEra

1€ GPU i 2 LECERE AR ES

[k Sk

YIE GPU BLE

NVIDIAMPS BCE (3KZN3ZHF CUDA RRA IR >= 11.5)
GPU BIHRACE

LERIUE
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Menu ZARTUMEYE >

£ GPU T i LECE B AR 25

FEEW S BARRIEM , RHREATEENMBIEANESRT |, B EERR S &+
FIFH GPU ThaeskmnEHdEabiE. BR7T AL RS GPU ®IRSh , EFUHT GPU LA,

ARR TR R A B GPUTTHERE N T R #FRA GPU I .,

AE  BRIEBB R , S#ESRERTIAERKT R, AXRESEFLERMKED , 55E
NVIDIA B TR 7,

Hx

[iE7=: 363
¥ GPU IKz)
ARERIR N T Eitit
ZHIRF
% NVIDIA B251E1ThS
¥HE GPU BCE
1 GPU Wb &£ 7 ERIZEIE GPU
NVIDIAMPS BCE (3RzhZ3F CUDA IRAS IR >= 11.5)
1 GPU k%55 8% EHIE NVIDIA MPS i+
£ GPU SR EIR R E _EHATUAUTRIE -
AL kube-scheduler (kubernetes >= 1.23)
GPU B E
AL kube-scheduler (kubernetes >= 1.23)
£ GPU Vb5 B¢ LERZE GPU BIRZEM
LERIUE


https://docs.nvidia.com/datacenter/tesla/tesla-installation-notes/index.html
https://docs.nvidia.com/datacenter/tesla/tesla-installation-notes/index.html
https://docs.nvidia.com/datacenter/tesla/tesla-installation-notes/index.html
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RIS

FEHRET R EEHESEF GPU BRIR , AT REBTATREN GPU TR,

¥ GPU 1K)

JEE L 20R GPU T {# A NVIDIA MPS i , B HH{RX T M GPU 324425 Volta B #ThR
7~ (Volta/Turing/Ampere/Hopper %) , HIKFNFEF 45 CUDA ki 11.5 8 ShR A,

AREREN T 2otk

1. 83%%E) GPU i1, FiE1Td54 lspci |grep -i NVIDIA #EZXT R GPU RIS,

FERLTF/RBIF , GPU BS54 Tesla T4,

lspci | grep NVIDIA
00:08.0 3D controller: NVIDIA Corporation TU104GL [Tesla T4] (rev a1l)

2. 18] NVIDIA B 7™k 7 FRER N T ket
1. R E WA S AAZF ) Drivers,
2. 1R4E GPU T R SHHE TSI RHIEE.
3. mifr Search,
4. 51 Download,
5. A%& A7 Download > Copy Link Address & H[IXEhH T 2skE.

3. 7£ GPU MR EPITA T #54 , 21 /home/gpu B3F , IFRERSh U FEIHRFEXE
Ko


https://www.nvidia.cn/
https://www.nvidia.cn/
https://www.nvidia.cn/
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# 4U& /home/gpu B

mkdir -p /home/gpu

cd /home/gpu/

# IR T EHZE] /home/gpu B3R, 7~ : wget https://cn.download.nvidia.com/te:
woget <IXz)TEME>

# WUEIKENSAHR AN TR, MRIREIKEHSHE (Bl40 : NVIDIA-Linux-x86_64-515.65.01
ls <BRENCHE>

ZIRIKEN

1. 7 GPU TR EPITA T4 , LRSS AHRERG XN gee 1 kernel-devel £,

sudo yum install dkms gcc kernel-devel-$(uname -r) -y

2. PUTA T dn & AZ3 GPU 3Rz,

chmod a+x /home/gpu/<BRzh3C{F4>
/home/gpu/<uRzENHZ> --dkms

3. WETASG , BT nvidia-smi 454, WRREZEPLTRAEIK GPU 58 , NIFRRIKhE
Kz,
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# nvidia-smi
Tue Sep 13 01:31:33 2022

| NVIDIA-SMI 515.65.01 Driver Version: 515.65.01 CUDA Version: 11.7

fbooccccoococcooooooocoooocoo0n0oaG fhooococococoooocconoccooooo fhoocococcoocoococooooad
| GPU Name Persistence-M| Bus-1Id Disp.A | Volatile Uncorr. E
| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute
| | | MIG
| ey ey et
| © Tesla T4 off | 00EOEOO0:00:08.0 Off |

| N/A  55C PO 28W /  70W | 2MiB / 15360MiB | 5% Defal
I | I N
booccccoooocoocoooooooooo0oo000oaa foococcococoocoocooooccooooo fhoococcococoocooccooooad
T e e e e e e
| Processes:

| GPU GI CI PID Type Process name GPU Memc
| ID ID Usage

%3 NVIDIA = 251517

1. 7£ GPU " i3 _L#R/0 NVIDIA yum & &,

distribution=$(. /etc/os-release;echo $IDSVERSION_ID) && curl -s -L https:/s
yum makecache -y

WiBR "Metadata cache created." BINES , RN AT,

2. I3 NVIDIA B3 1E1THT,
yum install nvidia-container-toolkit -y

LiE7R complete! HIMES , FIRTERMI.
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3. BLEEOAETTH.
LT ECEARIEIS A,

o Containerd: &% /etc/containerd/config.toml 3{f.

[plugins]
[plugins."io.containerd.grpc.vl.cri"]

[plugins."io.containerd.grpc.vl.cri".containerd]

default_runtime_name = "nvidia"

[plugins."io.containerd.grpc.vl.cri".containerd.runtimes]

[plugins."io.containerd.grpc.vl.cri".containerd.runtimes.runc]
runtime_type = "io.containerd.runc.v2"
runtime_engine = ""
runtime_root = ""
privileged_without_host_devices = false
base_runtime_spec = ""
[plugins."io.containerd.grpc.vl.cri".containerd.runtimes.run
SystemdCgroup = true
[plugins."io.containerd.grpc.vl.cri".containerd.runtimes.nvidii
privileged_without_host_devices = false
runtime_engine = ""
runtime_root = ""
runtime_type = "io.containerd.runc.v1"
[plugins."io.containerd.grpc.vl.cri".containerd.runtimes.nvi
BinaryName = "/usr/bin/nvidia-container-runtime"
SystemdCgroup = true

o Docker: {3 /etc/docker/daemon.json 3{4.
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{
"default-runtime": "nvidia",
"runtimes": {
"nvidia": {
"path": "/usr/bin/nvidia-container-runtime"
}
3
}

4. /3 Containerd / Docker,

e Containerd

systemctl restart containerd #&EJ3

crictl info |grep Runtime ##&&E
e Docker

systemctl restart docker #E3

docker info |grep Runtime ##&

YR GPU BLE

£ GPU MV &3 EEEYIE GPU i
7E GPU SRS IR R _E BT TR0 -

1. FEBRAMIAEA | E3F SRR A, BEEE "ACP GPU ®& M T "pGPU" 1
m ;
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2. 8 "R IR, SERFEDEYE GPU KT R, ARRE "HEMEREEE", A
"REIE" FERE "pGPU" , SAJaHTH OK ;

3. 7£ "Pods" EH K+ , 8B 5 nvidia-device-plugin-ds SNV IR RAIZTRE , BERREH
B, HHREAEREED R LIETT.

NVIDIA MPS fiCE (IKzh3Z#F CUDA IRA Wi >= 11.5)

£ GPU W & _EHEZE NVIDIA MPS i+

£ GPU £ EE R EPITRUTHRME

1. FEBRAMA=A | 063 "SRR A, REEE "ACP GPU ®&fEM" FHFTH "MPS" 1%t
I ;

2. 78 "R EIMRY , ERFENEYE GPU KT R |, AREE e REHEE" , R
"REIRE" IR "MPS” , SRR OK ;

3. 1£ "Pods" WM&+ , &5 nvidia-mps-device-plugin-daemonset X R AR 2520151 TR
s, EERRERE MR EAEE T R LE1T.

BCE kube-scheduler (kubernetes >=1.23)
1 fE S ERHTHTN R £, KEREREF T EMS| AR,

cat /etc/kubernetes/manifests/kube-scheduler.yaml

wEESBAF —config M , FFH{EA letc/kubernetes/scheduler-config.yaml , 21
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apiVersion: vi
kind: Pod
metadata:
creationTimestamp: null
labels:
component: kube-scheduler
tier: control-plane
name: kube-scheduler
namespace: kube-system
spec:
containers:
- command:
- kube-scheduler
- --config=/etc/kubernetes/scheduler-config.yaml

R ERSPMEENFESHRIOARE. MRECEREN] , FREAE. T RIGE
E M BCE S HIFNA R S,
2. KERFERW I ANEE.

1.ih?fﬁﬁé>: kubectl describe service kubernetes -n default |grep

Endpoints ,

HAEESR Endpoints: 192.168.130.240:6443

2. ¥ F1 Master Tim_L /etc/kubernetes/scheduler-config.yaml JXAKIRNASE# KA
TS , H9 ${kube-apiserver} WMiZEiAE—HHHL .
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apiVersion: kubescheduler.config.k8s.io/vlbeta2
kind: KubeSchedulerConfiguration
clientConnection:
kubeconfig: /etc/kubernetes/scheduler.conf
extenders:
- enableHTTPS: true
filterVerb: predicates
managedResources:
- ignoredByScheduler: false
name: nvidia.com/mps-core
nodeCacheCapable: false
urlPrefix: https://${kube-apiserver}/api/vl/namespaces/kube-system/ser
tlsConfig:
insecure: false
certFile: /etc/kubernetes/pki/apiserver-kubelet-client.crt
keyFile: /etc/kubernetes/pki/apiserver-kubelet-client.key

caFile: /etc/kubernetes/pki/ca.crt

2SR schedule-config.yamI3Z 4 2 477E extenders , RF yaml [iFINZIFRE

- enableHTTPS: true
filterVerb: predicates
managedResources:
- ignoredByScheduler: false
name: nvidia.com/mps-core
nodeCacheCapable: false
urlPrefix: https://${kube-apiserver}/api/vl/namespaces/kube-system/ser
tlsConfig:
insecure: false
certFile: /etc/kubernetes/pki/apiserver-kubelet-client.crt
keyFile: /etc/kubernetes/pki/apiserver-kubelet-client.key

caFile: /etc/kubernetes/pki/ca.crt

3. B TA N & LURER S 25 ID :

o Containerd : $11T crictl ps |grep kube-scheduler , #HiHZNF , £—3ARZS ID,

1d113ccfilcla9 03c72176dof15 2 seconds ago Running
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pig oo

o Docker : 1z{T docker ps |grep kube-scheduler ,#HaITF , T—F KB ID.

30528a45a118 d8a9fef7349c "kube-scheduler --au..."

4. E—#3K15H 2% 1D EJF Containerd/Docker 2%,

e Containerd

crictl stop <&s# ID>

5. & /3 Kubelet,

systemctl restart kubelet

GPU Efssfics

BCE kube-scheduler (kubernetes >=1.23)

1 WHEEREHTR £ REREREFESEWS| AR,

cat /etc/kubernetes/manifests/kube-scheduler.yaml

37 minutes ago

wEEABE —config 1%&M , FFH{EA /etc/kubernetes/scheduler-config.yaml , 207F FT7~
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apiVersion: vi
kind: Pod
metadata:
creationTimestamp: null
labels:
component: kube-scheduler
tier: control-plane
name: kube-scheduler
namespace: kube-system
spec:
containers:
- command:
- kube-scheduler
- --config=/etc/kubernetes/scheduler-config.yaml

R ERSPMEENFESHRIOARE. MRECEREN] , FREAE. T RIGE
E M BCE S HIFNA R S,
2. KERFERW I ANEE.

1.ih?fﬁﬁé>: kubectl describe service kubernetes -n default |grep

Endpoints ,

HAEESR Endpoints: 192.168.130.240:6443

2. ¥ F1 Master Tim_L /etc/kubernetes/scheduler-config.yaml JXAKIRNASE# KA
TS , H9 ${kube-apiserver} WMiZEiAE—HHHL .
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apiVersion: kubescheduler.config.k8s.io/vlbeta2
kind: KubeSchedulerConfiguration
clientConnection:
kubeconfig: /etc/kubernetes/scheduler.conf
extenders:
- enableHTTPS: true
filterVerb: predicates
managedResources:
- ignoredByScheduler: false
name: tencent.com/vcuda-core
nodeCacheCapable: false
urlPrefix: https://${kube-apiserver}/api/vl/namespaces/kube-system/ser
tlsConfig:
insecure: false
certFile: /etc/kubernetes/pki/apiserver-kubelet-client.crt
keyFile: /etc/kubernetes/pki/apiserver-kubelet-client.key

caFile: /etc/kubernetes/pki/ca.crt

3. BT N & LURER S 25 ID :

o Containerd : 31T crictl ps |grep kube-scheduler , #HiHZNF , £—3 AR ID,

1d113ccfilcla9 03c72176dof15 2 seconds ago Running

o Docker : 134T docker ps |grep kube-scheduler , #iHANTF , £—3F N8 ID.

30528a45a118 d8a9fef7349c "kube-scheduler --au..." 37 minutes ago

4. (A _E—3K1GHA s ID EJ3 Containerd/Docker & 2%,

e Containerd

crictl stop <&s8 ID>

5. 5 /2 Kubelet,
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systemctl restart kubelet

£ GPU W& &3 F3E GPU Sl zsiaft
£ GPU S BSTERE _FRUTIUTHE -

1. EERAMFS | &5 S RHAA 52, BEEE "ACP GPU R&HEM" FHFTIF "GPU-EIE
75" 0EIm ;

2. 48 A YONE | S BEREIED GPU BT | AUREE HRATISAEIES , N
BN FHUEHE VOPU" | /ESEE OK |

3. 7£ "Pods" EW K+ , 885 gpu-manager-daemonset SNV IR BRAIZITRE , BERERE
FE , FMAREEREET R BT,

SEARIUE

ik 1 NSRBI SIT R LIETU T a4 E GPU TR LEBH T A GPU RIR :

kubectl get node ${nodeName} -o=jsonpath='{.status.allocatable}'

Fik 2 A LEIEE TR GPU RIFEKEE GPU NRFERF., #E/E , 3t Pod F
ITAT44 -
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# nvidia-smi

Tue Sep 13 01:31:33 2022

o o e e e e e e e e e eeeeo-
| NVIDIA-SMI 515.65.01 Driver Version: 515.65.01 CUDA Version: 11.7
fbooocccooococooooococoooocacooooa foccccocococccoooccooaooa fococccocoococoocoaccan
| 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.
| ey el e
| © Tesla T4 off | 00POEO0O:00:08.0 Off | 0
| N/A  55C PO 28W /  70W | 2MiB / 15360MiB | 5% Default
| | | N/A
fboooccccooocoocooooooooo00ocooooooG fbococccoocococcooocooooooa fococcocooooccocoooocoon
o o e e e e e e e e e e e e e eeee s
| Processes:

| GPU GI CI PID Type Process name GPU Memory
| ID ID Usage

| ========================---o-oo-oo-ooooooooooooooooooooooooooooooooooooooooo
| No running processes found

Fm o e e e e e e e e e e e e eeeeos

KREZREHRARE) GPU (EE.
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B

RIREAEN 8
5
IASERY

1 ARSI

WIREIEN A

TR E Kubernetes R INER 3B H K RBEEA RS | BEENER W IERBH K GPU
FEF AZAR AL MR UM, 2B SO FEARAN 1 e ¥R AT |, IREM N EAEE LK
IHEFIAZE 1 GPU RIZHHE

TR E Kubernetes IE MR S EHFHIRBELARER Y , EENER I T EREF K GPU
TEF ARSI WM., ZERERNEREmIR M 1TEFHAZE 1 GPU NEE#E -

o MREEE | IREREA Kubernetes 17 R GPU RIRE(E AT

o NENAREE : DTSN TIEREN GPU jHfE , AR SNANE

W MER AR ST AR OMERFIER (DGPUNGPU (GPU-Manager) /MPS) %5 , {#F8
FRESBARMN GPU 430 , SKIMERIRECAR , FFHIR AUML THERER, SRR AR 55 S oh tEAEHR,
e

S
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RIS U -
o ZUET]INEME

[F) B e 4% B GPU BT 82T (CUDA INAZ) FNINFEFIAER |, S (A Nk 258 At
2 L.

o RIATERRER

T RMAIENE MR | ETENRIEES SR TR TR BREB T
KEX,

o RALM

SHAMRFER (pGPUNGPU/MPS) JoégthE , TTHEFIMUIE |, I Kubernetes [f4
TEFREIE.

o ISR

1% GPU FEARFFRE T BECE R EBH (ZWA 7 X) |, BEEAATAT R TEEHKIF
AR,

IVAZERY 3

RREENEENRZHRMT
o MEREMUIL

FENGERTPIRBIRTEA TR GPU , IHAREFI TERBOARRTIRGEK, a0, K
FEAE A <30% SYEL GPU WA SRA , ML ESEC.

o ZFA A

ELFIEF UIE vVGPU JHEE |, 38HIIIT GPU BCE& MM, IRER Al FATRESF ZFAE A
B SN BRI BIRR AR,

o HARRE

ANl Kubernetes H5 A () 3; A5 #/ RS LA g dh & TIRIK GPU FIRBIRE , ¥ &
aR AR FEAR SRR B AR KK,
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. 5 Kubernetes AT X S ZE R SHITIRA R R 247,

o REML

DAL GPU MR (6120 , IEEITERK) |, AEMEIEY BRI Al ZRER e
MESERESE.

12 BRI

fFRRIREIEE | FESERAUTRS :
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o FEEEHPHEZD—INRFER (PGPUNGPU/MPS)
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