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Runtime Interface (CRI) 5888512 EH, UEEEGNE
25,

ST ATE SRR R RAIEIR 285 |2, W ERReIE
SRS, TV BaRmEER .. HHContainerdiAB S,
HFELD, FIRE, AETEREEL, Containerdfl]
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e

WL | - HERWIAHE, QAR “GF/aR” B SN EES,

A
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AME0 “OIERSAYS” | SEolE— N EEY .

B | - werh ‘RS , IERBRSEE.

I ModelArts ST T ESIBIRETMS, FEModelArtsThBllgE
LTSS (BIEN: SUEENotebook. iJIIZRMENY . EIBIEAHR
£) B, TLUNXMERRENES, BTRSTISRNSH
R,

WS EE 2 I Model ArtsHT BT iR ST R A
I,

BE “T—F7 WA, IBRIATIRE, B B , IYEERAER

it

SRFHEEAINE, RRAYASSTR “BTH7 , 5 “TaPE $
By “AIA” 1 “RET EXTOR, RRthARETRES

2-10 BEERIR

orgl pc o 5
Al

C4 #iREiEt | iERTE 2024/10/12 11:05:04 GMT+08:00 | #5118

JLUSERRE ‘eIt FHLE, BEESRtIREREFE. EREEEF
5, AIBEEE) “BFCR” B

N5k 01 (2025-01-07)

WRIERE © LEARITERARERAF 20


https://support.huaweicloud.com/intl/zh-cn/usermanual-standard-modelarts/resmgmt-modelarts_0063.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-standard-modelarts/resmgmt-modelarts_0063.html

ModelArts
FP$5REg ( Lite Cluster)

2 Lite Cluster & BEF&@

2-11 gIEFIRE

Ll s i ]
FHEEIERETE, BEAS

e HEMISCCEESE-#TE

T #EH
giEERdE 202

ik
fiil
il

[

i
ik
il

- ALERFREHIIRE LA “BRFICR FEERRIAESICR.

2-12 I{FICR

aRE  EAs PR
sEsmien 01 8, mwwsson 01
(mmaemsw ) ES @RE) 140
%] SR ‘ﬁj’\ S
2-13 EEE;I\; R
#MFicR
@ SELNTAFISHESTACR (TRESSTHS) . SEORSEFI0R X
BeAZE=S al (@)
RERID RIFRS =i it U
~ © &5 FE BEHE 2024/1012 11:05:04 GMT+08:00
iTEID = THefIEaE 2024/ GMT+08:00
WERE = Edia] 2024/ GMT+08:00
BiAE SRR

LSRFEEOEMINGE, BREIYRSETR “IB17H” . BHEEFRIREMR, i
ARFFBER . WAWIRIIEREIER

2-14 EERRFE

< | poo

ExES

poole

NEEE
@ BE=R L
= ©e=m s
- 5 1N
2 © E5=
e mE TE mE me GE
frusRID e S ww AR

STRERA 01 (2025-01-07) IR © ERRBRABRAT 21



ModelArts
P8R ( Lite Cluster) 3 Lite Cluster FEiCE

Lite Cluster FREE

3.1 Lite Cluster FEE &R

AETNMELite ClusterMBECEIFMIRE, BRTFIIERINEES.
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ClusterM% | EAEE AMIAEERFEIR.
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3-7TERETR

Session settings

N @ E X E

S8H  Telnet Rsh RDP

E @ s B

Xdmecp VNC FTP SFTP  Serial File

Basic SSH settings

Advanced SSH settings Bl Terminal settings “5: Network settings Bookmark settings

WA LMIip

Secure Shell (35H) session

G oK @ Cancel

B2 BEEAIRETNEEERIEE
ERENRKSERCCEEEEHE

2. fECCEERHFRIE, BE ‘PrElE” E, £ ‘T’
TRER, =S tRRSHRNE.

3-8 TREE
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Shell Browser Mosh  Aws 83

% o

WSL

[ Specify username 2 Port

REFREFEERM
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3. BE “imiEBR7 , ARHIENOR, BE “CloudShelER" .

3-9 mIEER

EeEe  ZEm  wams e mewe @ e Zme e

4. fECloudShelldigEZERESHE, B “EE IERT S, CloudShell/ A
2 NInEERLinuxstt = RS ( CloudShellFzy)

2 EcEkubectl TH,

ﬁ%ModelArts BIEEHE, EANEREEGEE “AEEERIRT > JBeERE
Cluster” , #N “ §$I€E’$E$ Cluster” T@.,

BHRAUZNTRERRD, HATBRRLFERE, PEXINAICCEERF, HANCCEE
AHFIBINmE
ECCEERHFBENE S, AERHERHHE “ERER .

3-10 §&E(ER

< = pooldly-( CCESandad v O jEiFH © mexw DasGIR 6 oEtse G #eFes .-

52.00% % 66.00% %
s @ =

R

{EBkubectl TR,

o FHBEIAMERkubectl TH, FEEkubectl TELEAEMNEEFTERVPc TR

—atlzf L., BHEEEEE TkubectlFHY “BiE” 1%, RIERERREH
kubectl TH,

& 3-11 BT MER kubectl TH

[root@ ~J# kubectl get node
The connection to the server localhost:8888 was refused - did you specify the right host or port?
t

[root@ ~J# cd vt/

[root@ ~]# mkdir .kube
~]# cd .kube
-kubel# vi config

.kubel# kubectl config use-context internal
(hed to context "internal”

Vute]# kubectl get node
NAME STATUS ROLES AGE VERSION
3 Ready <nonex 14m v1.23.9-r8-23.2.32

o BEA MEMkubectl TR, AILUSkubectlZicfEEF—aRILUAIEAMAIES
BB RHPEAMIMNL, BHEAMIIIERN “48E” %,
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B 3-12 4fE btk

i X mEaw DathIe ®agtste B#as88 -
HIE LRtk
HREAESE o =8
O 1 B P SRS, SRTEAR
& 1453
ap i,
2. 245
| (R, HEEER
PRIEBHE  hitpe g
Q oEEE
EEMSAN - 2
i6: Kubectt EE
B
SEBATE =

ERAMIPERED ‘AT , TRAMIPHE. MIRZBoENAMIP, BE “Al
FESMEIP” Bkt I PTREHITRIRE

HERRE, BHEZEE TkubectlGH “BiE” 1%H, EIER@MIERER
kubectl TR,

3 docker runSHXBEENES -

Snt9
ik,
it

1.

A tcisoos—

BERITEMERICCEERER, ST EAR[a TS, TXLAdockerZl . {XHNIHIE
ALUAREEE I EIZEdeploymentsi&volcano joblA T, BiZEmIEEHTN
W R BIERINLPA berti&ERY

RV R . ARG AIbert_pretrain_mindspore:v1, BB MKEIEFIIETT
HEBERT,

docker pull swr.cn-southwest-2.myhuaweicloud.com/os-public-repo/bert_pretrain_mindspore:v1
docker tag swr.cn-southwest-2.myhuaweicloud.com/os-public-repo/bert_pretrain_mindspore:v1
bert_pretrain_mindspore:v1

ISTESEE

docker run -tid --privileged=true \

-u0\

-v /dev/shm:/dev/shm \

--device=/dev/davinci0 \

--device=/dev/davinci1 \

--device=/dev/davinci2 \

--device=/dev/davinci3 \

--device=/dev/davinci4 \

--device=/dev/davinci5 \

--device=/dev/davinci6 \

--device=/dev/davinci7 \
--device=/dev/davinci_manager \
--device=/dev/devmm_svm \
--device=/dev/hisi_hdc \

-v /usr/local/Ascend/driver:/usr/local/Ascend/driver \
-v /usr/local/sbin/npu-smi:/usr/local/sbin/npu-smi \
-v /etc/hcen.conf:/etc/hcen.conf \
bert_pretrain_mindspore:v1 \

bash

SHAN:

--privileged=true //4#FXEE, AP HIOEZREEVHREIRS
-u 0 //rootFF

-v /dev/shm:/dev/shm //Bf5LEshmZ )\l Z4ESS K
--device=/dev/davinci0 //npuRiZ&H

--device=/dev/davinci1 //npuKi&sHE

--device=/dev/davinci2 //npuKi&EH
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- --device=/dev/davinci3 //npuEig&E
- --device=/dev/davinci4 //npuRiZEH
- --device=/dev/davinci5 //npuEig&
- --device=/dev/davinci6 //npuKiZ&E
- --device=/dev/davinci7 //npuKi8s
- --device=/dev/davinci_manager //davinciiB XIS B EIBINR S
- --device=/dev/devmm_svm //EIBiIZE
- --device=/dev/hisi_hdc //&IBiZ&
- -v Jusr/local/Ascend/driver:/usr/local/Ascend/driver //npu-=IRENIEZL
- -v Jusr/local/sbin/npu-smi:/usr/local/sbin/npu-smi //npu-smi T EE%;
- -v Jetc/hcen.conf:/etc/hcen.conf //hcen.confEE B EE;
3. HASBEE, AEEFRER.

docker exec -it xxxxxxx bash /AT, xoooxxxERASEid
npu-smi info  //BEREE

3-13 BEREE

Hugepages-Usage(page)
sage(MB) HBM-Usage(MB)

4. PUT RS BEMIIEES .
cd /home/ma-user/modelarts/user-job-dir/code/bert/
export MS_ENABLE_GE=1
export MS_GE_TRAIN=1
bash scripts/run_standalone_pretrain_ascend.sh 0 1 /home/ma-user/modelarts/user-job-dir/data/cn-
news-128-1f-mind/
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l3141J

er/modela

ome/ma-user/modelarts/user-job-dir/c scripts/../run_pretrain.py

~HABR, WEFR, E0SREKEA, RIBHEERR.

npu-smi info  //BEFEER
& 3-15 &5 KER

npu-smi 23.0.
L I DT P

| BuS - Id

91eB1

91eB1

10117

WNEESAKESETRNIESG, i)l4 18
MITFAGSXTHIZ, & #&FLTE% UEPpython #%zo

pkill -9 python
ps -ef

[42]
=]

[root@7890c1661df8 bert]# pkill -9 python
[ root@7890c 1¢ df8 bert]# -ef
uID PID  PPID C STIM TIME CMD

root 0 ] / 00:00:00 bash

root 0 ] 6 / 00:00:00 bash

root . 22 ] 00:00:00 vim scripts/run_standalone_pretrain_ascend.sh
root 82 22 16:54 00:00:00 ps -ef

s
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3.2 figE Lite Cluster M%Z
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$H2 HWEIWXLClusterRRATIEFEAICCEERE, PHEBMHNCCEERFFIERNE, £E ‘=

B ¥, £ ‘PR’ REPREFESINTREN, PEEEMRIRSHER
Ho

3-17 HREE
< = pool CCEStandard v O jzf7Hh

)
(&)
A/

I

g

& st we O

Kubernetes Zilg
© ==NPDIEE, TERRRET AR, FSEeh, EEMEREHRRITS

& LIEEE
o s ~ — ™ ': ™
m = Gl et v
D &S (m8 ) ( msezzmss ) (B8 v
@ 7=fx
U & SEETER D8
p EEs=A
O mre BEERE S 5 fiEss.. &
8 wEER o

pool- o B
S HEVAR IR
Q BE=AE

0 iEFh
= ™ T
L BaEE °
& BED diy-I O &f7F

Ij =

o EEE @

FE3 HERIERMIP,
ECEARBEABRIERMIP, BiEERA ., NRIKETAIGEIERMIP, FEEWL
SEERMIP, BMEESSIHEEREAMIP,
3-18 3@ IP

< | pool-dl

By
Hi

ErER =R SRR e S mIP e FN=h)

BRI RIP EEEEARIP
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B “BLEERAMIPT , EAWIR,

3-19 4BEseiE M IP
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EEsEs

SRS, REEMRIRSSRRE, BIFFIR.

RN BIZABRERAMIP, BE “HE” .

3-21 4FERERM IP

EhEigtE A MIP
RS
EERE
IR FEIP EEEHELEIP
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SwiTs

HRET

HRET R
EAWIP, ERETIES.

R
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o BESSHESRARNER=RSR, BRNRIEBESISSHEBERER .
o BESSHERRAERAERARSEE, BEMRFIESUSSHERBERAN .
-

3.3 ficE kubectl TE

kubectl2KubernetesEE2$ 19an 1T LR, EiBkubectllF, Eal@idkubectlspSIR(E
Kubernetes8¥, AXNBITEEkubectl T, #£ {’E)HH?‘ZZEI'FO

1 ﬁ%ModelArtséiﬂhﬁ?J , TEAMIZE Rk “AIi%J: ;\;‘Jﬁiﬂz > JMEEERE
Cluster” , #HA “Eﬁri’éﬁ Cluster” TaE, 1&IF “Lite [EH” "X,

FBI 7T “LiteBEL” WS, BEHAEMLite ClusterEEEIE D, HNEEHIFIBERE.
3-22 FFHFBE-EAEE

BHEE

EEF I

s © EiTH

I,

HiERAEA) 202410015 15:40:38 GMT+IE:00
WPC wpio-gallery

5 subnet-e28a

$480 SEIBESASENIN *CCHRE | EACCHRIRHSTE, & *SHES" 142
“EEER .

3-23 §HEER

- v oz Buw Doteth Homes -
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*I8#4 {FBkubectlTH,

o EHEBEIAHMFERkubectl THE, FZEKkubectl TEZRZAMERFEERVpc FHIE
—atlgE L, BiEkubect5HY “BtE” 1%, RBRFREIRTERIRIERIT,

3-24 ;B IHRM(EA kubectl TR

[root@ ~]# kubectl get node

The connection to the server localhost:8888 was refused
[root@ ~]# cd froot/

[root@ ~]# mkdir .kube

[root@ ~]# cd .kube

[root@ .kubel# vi config

[root@ .kubeJl# kubectl config use-context internal
Switched to context "internal”.

[root@l el# kubectl get node

NAME STATUS ROLES AGE VERSION

3 Ready <none:> 14m v1.235.9-r8-23.2.32

o BEAM{ERKkubectl TE, aJLlSkubectlZZEE(E—ET LU/ LAMAINEE,
BESEMEARMLIL, BEAMMBIE “4E” &,

- did you specify the right host or port?

3-25 4RE L MtE

=agE

EEREANAMIP, ERECNE, CIEMATRIERMIP,

%EJZ??HEM??BI’EE, £ ERHERT BE ERERT , SBdkubectlfFR9 “Ee
B &,

REBRAERTERIRENH
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R
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MR E AN, RSP A= EiREdockerBaseSizeAIECEKIRTE ,
AliGRREiEESEtb Ry, EIE B EEINIFE S B R R =B ZIRIER

BRPEHFEESHAN, TENGR MEENFELDA—F, FB&R3-2kR
o BeEIERIINIR T RIES NIFHEMNR, SHERERAETAS ., BaE
EHEEFTESERE, TRTSMEETSESERER, IMEEIREWSEIRER

,,,,,,,

e

3

FEZIE T kubect TRAIN R EHRITUI TS, BREFTREIAMAII.

FoEEUEE K/,
* 3-2 ERBHEFHEIARARER
SHREY | FEER 5= EHRFeE
FiEas
=
EmptyDi | EBFIEEFFE, | KubernetesfdllGAt7ziE | (EFIGRITFAERER
r %, laitE=EMPodRY
4isfEHE, SPod—ictl
SEFOMIBR
HostPath | EETFLA TGS T RTFE o %’l\;éj%%ﬁf SRR
| Tl | EAEER—EE,
SR LIRS | asasmsmig,
EXARF PodififRfE, FHEASE

2. EBEipaEENL
Docker5 |Z2P9EREL
RGN AZETIE
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BRIFPER

SHR1

$ER2

4-1 FBREE
VolcanolAEss

T4
4 )

4 )

MPU1 | ee | wPuUB

container

pod
. J

T =node

o J

ISR . AR5 Abert_pretrain_mindspore:vl, BN ERFCIBITHE
&eh,

docker pull swr.cn-southwest-2.myhuaweicloud.com/os-public-repo/bert_pretrain_mindspore:v1
docker tag swr.cn-southwest-2.myhuaweicloud.com/os-public-repo/bert_pretrain_mindspore:v1
bert_pretrain_mindspore:v1

EEN _EFREZE config.yamI3TiE,

config.yam3Z{4AFEcEpod, ARBIF{EMsleepinSBEaipod, EFiHApodiFixd.
B ATLME R command AT ANES BEne< (70 “python trainpy” ) , (EFSEL%E
BB EHIT,

configyamlABEWT:

apiVersion: v1
kind: ConfigMap

metadata:
name: configmap1980-yourvcjobname  # BIZ{EMA “configmap1980-" 73, [FiEvcjobfIZ=F
namespace: default # HETERE, FEM OV obER—mETE
labels:
ring-controller.cce: ascend-1980 # {RFAzN
data: #dataBIRISAED, VAR, Stfvolcanoi@tEahiEN

jobstart_hccl.json: |

"status":"initializing"

}
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apiVersion: batch.volcano.sh/vlalphal # The value cannot be changed. The volcano APl must be used.
kind: Job # Only the job type is supported at present.
metadata:

name: yourvcjobname # jobZ=, EEHMconfigmapPZFRIF—H
namespace: default # FconfigmapfRiF—H
labels:

ring-controller.cce: ascend-1980 # {RIFAzh
fault-scheduling: "force"

spec:
minAvailable: 1 # The value of minAvailable is 1 in a single-node scenario and N in an N-
node distributed scenario.
schedulerName: volcano # {R¥EAEN, Use the Volcano scheduler to schedule jobs.
policies:

- event: PodEvicted
action: Restartlob
plugins:
configmap1980:
- --rank-table-version=v2 # {FFA 5, ERkv2iRAsranktablefile
env: []
svC:
- --publish-not-ready-addresses=true
maxRetry: 3
queue: default
tasks:
- name: "yourvcjobname-1"
replicas: 1 # The value of replicas is 1 in a single-node scenario and N in an N-node
scenario. The number of NPUs in the requests field is 8 in an N-node scenario.
template:
metadata:
labels:
app: mindspore
ring-controller.cce: ascend-1980 # {R#FAZN, The value must be the same as the label in ConfigMap
and cannot be changed.
spec:
affinity:
podAntiAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: volcano.sh/job-name
operator: In
values:
- yourvcjobname
topologyKey: kubernetes.io/hostname
containers:
- image: bert_pretrain_mindspore:v1 # $B{&HbHE, Training framework image, which can be
modified.
imagePullPolicy: IfNotPresent
name: mindspore
env:
- name: name # The value must be the same as that of Jobname.
valueFrom:
fieldRef:
fieldPath: metadata.name
- name: ip # |IP address of the physical node, which is used to identify the
node where the pod is running
valueFrom:
fieldRef:
fieldPath: status.hostIP
- name: framework
value: "MindSpore"
command:
- "sleep"
- "1000000000000000000"
resources:
requests:
huawei.com/ascend-1980: "1" # BREH, keylRIFARZE, Number of required NPUs.
The maximum value is 16. You can add lines below to configure resources such as memory and CPU.
limits:
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huawei.com/ascend-1980: "1" # PREIREL, keyfRIFAEE, The value must be consistent
with that in requests.
volumeMounts:
- name: ascend-driver #IREDHER, RIFAED
mountPath: /usr/local/Ascend/driver
- name: ascend-add-ons #IXEEER, RIEAED

IR

k6

mountPath: /usr/local/Ascend/add-ons
- name: localtime
mountPath: /etc/localtime
- name: hcen #IREhcenBe s, (TS E0
mountPath: /etc/hcen.conf
- name: npu-smi #npu-smi
mountPath: /usr/local/sbin/npu-smi
nodeSelector:
accelerator/huawei-npu: ascend-1980
volumes:
- name: ascend-driver
hostPath:
path: /usr/local/Ascend/driver
- name: ascend-add-ons
hostPath:
path: /usr/local/Ascend/add-ons
- name: localtime
hostPath:
path: /etc/localtime # Configure the Docker time.
- name: hcen
hostPath:
path: /etc/hcen.conf
- name: npu-smi
hostPath:
path: /usr/local/sbin/npu-smi
restartPolicy: OnFailure

fR#Econfig.yamlflEpod.,
kubectl apply -f config.yaml

twBpodiZafER, FITTFAGS ., IRESR “1/1 running” KERERRBNALIN .
kubectl get pod -A

HABEE, {pod_name}&EiNEHIpodEZ=F ( get podPERAIZF ) , {namespace}
B ERasE=E ( B AAdefault)

kubectl exec -it {pod_name} bash -n {namespace}

BERER, PITUATHS,

npu-smi info

kubernetes&tR#Econfig.yam 34+ ECERI RS BCRIRLGpod, YN TEIF~HATFE
BT 1 REMERSEPFREERR, HBEREER.

4-2 BEKRER

[root@louleilei-louleilei-1-0 ma-user]# npu-smi info

npu-smi

| Process 1id
==——========cct{===
in NPU ©

===t =========—=====——=———————————————————————————c———coo g

{ZZpodhI~REl. ATAZAITHIDHI0ILG, ELEFB-REESI8R,
MIpREeZrIpod.
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kubectl delete -f config.yaml

¥&config.yam(3Z{&eh “limit” 0 “request” 298,

vi config.yaml

B 4-3 (8=

resources:
requests:
huawe1.com/ascend-1980: "8"

e resources such as memory and CPU.
limits:
huawe1.com/ascend-1980: "8"

S#helEpod.
kubectl apply -f config.yaml

HANBRBHEERER, {pod_name}BEHNIERIpodZF, {namespace}EiRIIERT
2 =E (BKiASdefault) ,

kubectl exec -it {pod_name} bash -n {namespace}
npu-smi info

SNEIFFRJ98-K, podECE I,

B 4-4 EEFER

[root@os -node-created-1jkng ~]# kubectl get pod
NAME READY  STATUS RESTARTS AGE
maos -node-agent-gqrvs 2/2 Running 32 (3d2h ago) 3d4h
yourvcjobname-yourvcjobname-1-0 1”1 Running 0] yi3
root@os - ncn{e created-1jkng ~1# kubectl exec -it yourvcjobname-yourvcjobname-1-@ bash -n default
c [POD] [COMMAND] is DEPRECATED and will be removed in a future version. Use kubectl exec [POD] -- [COMMAND]

cjobname-yourvcjobname-1-0 ma-user]# npu-smi info

Name y Temp (C)
Memory-U

910B4

3148 / 32768

BEREBEERENXYE, TUTHS.
cat /user/config/jobstart_hccl.json

Ri)llERAY, FTEME “rank_table_file” fi{-KIE)IE 1.:.E’JEEESZ1¢, Z B EER,
podBoZ A3 EE ., 79 “/user/config/jobstart_ hccljson” , “Juser/config/
jobstart_hccljson” EeEMHERKFE—EATE, WSHEZFEESF “/user/config/
Jobstart hecljson” & “status” FE&H “completed” K7, FBELER-RIELEES
B, WTEFR.
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g )

4-5 REBEEREN

Lroot@loule\ln loule\lﬂl 1-0 ma- userJa‘: cat ’usar’conf\g jobstart, hncl json
( status :"complet ersion“:"1.0","server_count":"1", "server :[{"server_

BRaIIAES -

cd /home/ma-user/modelarts/user-job-dir/code/bert/

export MS_ENABLE_GE=1

export MS_GE_TRAIN=1

python scripts/ascend_distributed_launcher/get_distribute_pretrain_cmd.py --run_script_dir ./scripts/
run_distributed_pretrain_ascend.sh --hyper_parameter_config_dir ./scripts/ascend_distributed_launcher/
hyper_parameter_config.ini --data_dir /home/ma-user/modelarts/user-job-dir/data/cn-news-128-1f-mind/ --
hccl_config /user/config/jobstart_hccl.json --cmd_file ./distributed_cmd.sh

bash scripts/run_distributed_pretrain_ascend.sh /home/ma-user/modelarts/user-job-dir/data/cn-
news-128-1f-mind/ /user/config/jobstart_hccl.json

4-6 55

[root@yourvcjobname-yourvcjobname-1-0 bert]# export MS_ENABLE_GE=1

[root@yourvcjobname-yourvcjobname-1-0 bert]# export M a

[root@yourvcjobname-yourvcjobna O bertl# python scripts/ascend distri d 1l r/g distribute pretrain_cmd.py
--run_script_dir ./scripts/ru stributed_pretrain_ascend.sh --hyper_parameter_confi r ./scripts/ascen istributed
| launcher/hype arameter_config.i --data_t /home/ma-user/m larts/user-job-dir/data/cn-news-128-1f-mind/ --hccl_c
onfig /user/conf jobstart_hcc h

start scripts/ascenc

hccl_confi

hccl_time_ou

the number of logical core: 192
total rank siz

this server rank s

avg_core_per_rank

start training for rank 0, device 0:
i 4]

ir: /home/ma user/model s/user-job-di
: /home/ma-user/m larts/user- r/code/bert/L0GO/pretraining_log.txt

start training for rank 1, device 1:

/home/ma-user/modelarts/user-job-dir/data/cn-news-128-1f-mind/
: /home/ma-user/modelarts/user dir/code/bert/L0Gl/pretraining_log.txt

, device 2:

/home/ma-user/modelarts/user-job-d ta/cn-news-1. 1f-mind/
file_dir: /home/ma-user/modelarts/user-job r/code/bert/L0G2/pretraining_log.txt

Iz
"F!EI W, 8RS, AR

npu-smi info

ESINEFE—EE, EFFEToE, LT T AGSEEREE.. W
HAESEHITH
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i. ‘l‘7 %giiég ::“J\

urvcjobname- rvcjobname-1-0 bertl# npu-smi info

| Health | Power (W Temp(C) Hugepages -Us
| Bus-Id | AlCore Memory-Usage(MB) HBM-Usage(MB)

0 /0
18763/ 32768

/0
761/ 327

@n

o w

—_—t ——  —— + —— + —— &
@

Il
[N o wu

o~

| Process name

| python

—f—h it ——t——t——

| python
| python
| python

| python

EHRIZIH)IEMESS, TTHIT RS XAHE, SEHEEERETIaTHpythonit

*350

pkill -9 python
ps -ef

4-8 XA iR

[root@7890c1661df8 bert]# pkill -9 python

[root@7890c1661df8 bert]# pﬂ -ef

UID PPID STIME TTY TIME CMD

root 16:34 pts/0@ 00:00:00 bash

root 16:36 pts/1 00:00:00 bash

root 16:43 pts/1 00:00:00 vim scripts/run_standalone_pretrain_ascend.sh
root 16:54 pts/1 00:00:00 ps -ef

G
Q
Q
Q

[MARY:E

limit/requestBE B cpufIRTFEA), BEIETTASNtIBHIZE/: 83KSnt9B-£+192u1536g, HEIE
Mk, BB cpulNTFIRFENZ /NS REESTEERIZT.

.
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4.2 7£ Lite Cluster F&Et_F{EH ranktable IERLI5EH
Pytorch NPU 3720114k

inRTER

LR SR

BRIFPRR

B2y

ranktableF KR —M AT ST IGPaIEEMAEED, EERNPURIAS
T, ST R Z BB SRR RIE A SCPRtopofiMES IR FRFEFIML , MR
TRZERIEEEE .

REHINEBITEModelArts Litelp s FMERranktableFR BRI ELIFe A Pytorch NPU$ TR
BT, IBIESERAERVolcano jobfemt FAZILite ZEithe=E%

4-9 (FZREE

TERS IR TED Rl
VolcanolAEss
4 R 4 R
5
container container
- ranktable&es “
pod pod
nodeT =1 nodeT =6
\ % \

o ZINRERSIFRM—XE, MRBHEEMXEFERIBIRERA .

e ModelArts Lite Rt AYCCEEEREEE L %1.10.12 R A EIRAHILE R =hR
Volcanoi@fh, VolcanolfE 8L EFHKIES W VolcanoifERE . (NEA=IR
Volcanotfi{4- 3735 R i R InERsF 14 o

o JIIZfERBAIPYthonkRARE3.75,3.9, BRIFELHranktablefEHNNIR.

o JIHAEVRIES T REERTEHFT3, Bl=BidranktablelRHINE, EiNE
AEBY7= (512”RK&LALE ) fERranktable &FNME .

o HAHITERAREHLZER, BllranktablelSHIIESKM o

o IREINNERIFRIEZ N rankiwS, FRLUCIEHXdrankpIEFEZES—, 2R rankay
EAT—HE2SHIIGRE.

FEModelArts Litei i[RI M AICCEEEREAYcabinetifi{st o
1. TEModelArts LiteEERIE IR, PHRFEHEEZR, AAEERREHIFBERHE,
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2. EEANGERmEPFCCESER:, BHEEICCEERAFBRM.
. EENSHEEE “HEhin” , #ER “Volcano@EzE” .
4. BF “RET , BESREEN “plugins” SHTEERE

“{"name":"cabinet"}” .

- ﬂEEy mu;ﬂ?ﬁigzo

- B, WESEKEER “plugins” SETAHI “{"name":"cabinet"}” , B
TR “Z&%” {EVolcanolBEREHEE, THANER.

FIE2  {EXtorch_npuilll & BEENEIZ .

ikl

FIARE{FERtorch.distributed.launch/rungs S B5, FBEFERAmMp.spawnis<EE, &
WF5;xSEMranktable & FHANIE

1EfEFPytorchi/llZ5RY, TEIS “RANK AFTER ACC” IRIBTEMIESA
“NODE_RANK” , {#fSranktableBEHIKIE . JIZRFEIIZA ( xxxx_train.sh ) 7=
BISIT~ . EHA “MASTER_ADDR” F1 “NODE_RANK” ABURFHZIRE -

#!/bin/bash

# MASTER_ADDR
MASTER_ADDR="${MA_VJ_NAME}-${MA_TASK_NAME}-${MA_MASTER_INDEX}.${MA_VJ_NAME}"
NODE_RANK="SRANK_AFTER_ACC"

NNODES="$MA_NUM_HOSTS"

NGPUS_PER_NODE="$MA_NUM_GPUS"

# self-define, it can be changed to >=10000 port

MASTER_PORT="39888"

# replace ${MA_JOB_DIR}/code/torch_ddp.py to the actutal training script
PYTHON_SCRIPT=${MA_JOB_DIR}/code/torch_ddp.py
PYTHON_ARGS=""

# set hecl timeout time in seconds
export HCCL_CONNECT_TIMEOUT=1800

# replace ${ANACONDA_DIR}/envs/${ENV_NAME}/bin/python to the actual python
CMD="${ANACONDA_DIR}/envs/${ENV_NAME}/bin/python -m torch.distributed.launch \

--nnodes=$NNODES \

--node_rank=$NODE_RANK \

--nproc_per_node=$NGPUS_PER_NODE \

--master_addr $MASTER_ADDR \

--master_port=$MASTER_PORT \

$PYTHON_SCRIPT \

$PYTHON_ARGS

echo $CMD
$CMD

I3 EENLEFEE “config.yaml” &,

“configyaml” XHFFEcEpod, LRBRAEIIIT . HKIBHEY “xxxx_trainsh” B9
B2A{EXA) | FBEIHIAR .

apiVersion: batch.volcano.sh/v1alpha1

kind: Job

metadata:
name: yourvcjobname # jobZ=F, RIBLIRASIEN
namespace: default # mE=iE, RIEiMAREN
labels:

ring-controller.cce: ascend-1980 # {RFAzN
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fault-scheduling: "force"

spec:
minAvailable: 6 # TR, RIELIRASENR, SN HIVIZERIIT =51
schedulerName: volcano # IRIEAEN
policies:

- event: PodEvicted
action: Restartlob
plugins:
configmap1980:
- --rank-table-version=v2 # RSN, “ERv2iRAranktablefile
env: []
sVC:
- --publish-not-ready-addresses=true # {RFF 5, podBEHEBEFERANRER—LVHERETSE
maxRetry: 1
queue: default
tasks:
- name: "worker" # {RI5AE]
replicas: 6 # (ESH, ST pytorchfi=SmE T =%, SminAvailable—ZENA]
template:
metadata:
annotations:
cabinet: "cabinet" # {RIFAEN, FFStor-topo FARIFFX
labels:
app: pytorch-npu  # #r%s, 1RIESEPRASRIEN
ring-controller.cce: ascend-1980 # {RIFALN
spec:
affinity:
podAntiAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: volcano.sh/job-name
operator: In
values:
- yourvcjobname # jobZ2=, IRIESLIRIZ=IEN
topologyKey: kubernetes.io/hostname

containers:
- image: swWr.xxxxxx.com/xxxx/custom_pytorch_npu:v1 # {S&iit, BIEEPRIE=8M
imagePullPolicy: IfNotPresent
name: pytorch-npu # BREW, RELIRFREN
env:

- name: OPEN_SCRIPT_ADDRESS  # FFRBIAtbit, Erhregion-idiRiESLRregionf&a&, fIllcn-
southwest-2
value: "https://mtest-bucket.obs.{region-id}.myhuaweicloud.com/acc/rank"
- name: NAME
valueFrom:
fieldRef:
fieldPath: metadata.name
- name: MA_CURRENT_HOST_IP # (RISAEN, FNE(THZHBIpodFRTET =AYip
valueFrom:
fieldRef:
fieldPath: status.hostIP
- name: MA_LNUM_GPUS  # &/ \pod{EAKINPUEE, RIELIRimSIEX

value: "8"
- name: MA_NUM_HOSTS  # 2523 HIZRRIT =3, SminAvailable—ZB0a]
value: "6"
- name: MA_VJ_NAME # volcano jobZ#R
valueFrom:
fieldRef:

fieldPath: metadata.annotations['volcano.sh/job-name']
- name: MA_TASK_NAME #{E55pod &R
valueFrom:
fieldRef:
fieldPath: metadata.annotations['volcano.sh/task-spec']
command:
- /bin/bash
--C
- "wget ${OPEN_SCRIPT_ADDRESS}/bootstrap.sh -q && bash bootstrap.sh; export
RANK_AFTER_ACC=${VC_TASK_INDEX}; rank_acc=%(cat /tmp/RANK_AFTER_ACC 2>/dev/null); [ -n \"$
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{rank_acc}\" ] && export RANK_AFTER_ACC=${rank_acc};export MA_MASTER_INDEX=$(cat /tmp/
MASTER_INDEX 2>/dev/null || echo 0); bash xxxx_train.sh" # xxxx_train.shi&pSCFm) || ER BRI AR
resources:
requests:
huawei.com/ascend-1980: "8" # BITPRIEREH, keyl®RFAZE. 5
MA_NUM_GPUS—Z
limits:
huawei.com/ascend-1980: "8" # BN PRAREIRE, keylRFAZE. 5
MA_NUM_GPUS—Z
volumeMounts:

- name: ascend-driver #IREER, RIEAED
mountPath: /usr/local/Ascend/driver
- name: ascend-add-ons #IRENEERL, RIEAED

mountPath: /usr/local/Ascend/add-ons
- name: localtime
mountPath: /etc/localtime
- name: hcen # IKzfhcenEL &, (RIFAGN
mountPath: /etc/hcen.conf
- hame: npu-smi
mountPath: /usr/local/sbin/npu-smi
nodeSelector:
accelerator/huawei-npu: ascend-1980
volumes:
- name: ascend-driver
hostPath:
path: /usr/local/Ascend/driver
- name: ascend-add-ons
hostPath:
path: /usr/local/Ascend/add-ons
- name: localtime
hostPath:
path: /etc/localtime
- name: hcen
hostPath:
path: /etc/hcen.conf
- hame: npu-smi
hostPath:
path: /usr/local/sbin/npu-smi
restartPolicy: OnFailure

£B,4 PITU TS, BRI “configyaml” SlEHEEIpod. BEBESBIHIT)
|28
kubectl apply -f config.yaml

S| PITINTa<, KBEpodFEaIER. MIRER “1/1 running” RERRBENHI

kubectl get pod

ZME

4-10 [SaIpLIIRIEIE

yourvcjobnamel-worker-@ 1/1 Running

£;6 HITNTar<, EFEAE. BB RUBMRERTRANHITIISIRE

kubectl logs {pod-name}

Hh{pod-name}&it9LFrpodZFR, AILAELEESAIEIEEEHIRE
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4-11 pIHHATEIZSIRRIEIR

2024-01-30 19:45:21, 397 INFO: Wait for Topo file ready

2024-01-30 19:45:21,401 INFO: Wait for Rank table file read

2024-01-30 1 1,401 INFO: i bstart_hccl. json (K8S generated) is ready for read

2024-01-30 19:45:21,402 INFO: i bstart_hccl. json (K8S generated) is old format.convert it to n
ew format start...

2024-01-30 19:45:21,402 INFO: Rank table file (V1) is generated

2024-01-30 19:4! 1,402 INFO: Route plan begins. Current server 1

2024-01-30 19:4 5 NFO: Load in rank_file success. rank fil jobstart_hccl. json

2024-01-30 19:4! 5 NFO: route plan algorithm version

2024-01-30 19:4: ; NFO: save ranktable to file & start_routeplan. json

2024-01-30 19:4 ,415 INFO: Route plan ends. Route plan acceleration True

2024-01-30 1 5 NFO: Route plan acc succe:
1], rwg, ’?

E22% 067 ! A L B e S e s i ; custom_id is ; current_node_rank is

(10 488
o REASHRARTFETINIEES A eI TESERH .
o WIRHUTEWATLASEIIERFR: ranktableFRHEILHITRMALIE .
s

MFEHERR: ranktable BREI{EMCHITRN

ST RIS N topoX{4Franktable3Z {4,
BEEE

1. fEModelArts LiteBEE&RFHIIFR, BERFHEIR, EAERRFREFERE.,

2. EENGENEEBEEIHCCESER:, PKEEICCEERHFBRM.

3. TECCEEEHFRER, EEEMSHAEN ‘TRER” , & ‘PR &,

4. ADRIER, BHREIIR ‘B2 > BEYAML” BT REEERE

5 Eig,ﬁﬁ’gyamliﬁi “cce.kubectl.kubernetes.io/ascend-rank-table” FE&E
) o

MERR, FREE, TREFiStopoXFilranktable X HHI TR B, BXER
BARSFFAME
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4-12 EET =AY yaml &

HEYAML

LR [ORZES JSON =T 2

4.3 7£ Lite Cluster &Rt {5/ SntoB SERYEIE(ESS

/75— =) U
ARZHNBUMTIESNtOBIRERFI FAHDeploymenti FISRBELEIEIRSS . ESAIE—
MPodLUEE RS, MEEREIZPoIRRNEEEXIRS, HEEABIHE— Rk
ERZE PimipaFHhidizE LR SZa9ThEE .
4-13 (FE~EE
4 ™\
| ommw || mew |
container
pod
\ J
=5
K -Ijl\u.node /
BIELE
$£B1 RIS, AN GAbert_pretrain_mindspore:vl, BEENIXEURFIITIT IS

&,
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docker pull swr.cn-southwest-2.myhuaweicloud.com/os-public-repo/bert_pretrain_mindspore:v1
docker tag swr.cn-southwest-2.myhuaweicloud.com/os-public-repo/bert_pretrain_mindspore:v1
bert_pretrain_mindspore:v1

$E2 EEH EFREconfig.yaml3Z{&,

config.yaml3Z{EFFEcEpod, ARfIP{EMsleepin<Baipod, EFHApodiFiz.
e LUE command AR AV ES Bands<S (40 “python inference.py” ) , 1E55
SHERMASEENT.

config.yaml AU :
apiVersion: apps/v1
kind: Deployment
metadata:
name: yourapp
labels:
app: infers
spec:
replicas: 1
selector:
matchLabels:
app: infers
template:
metadata:
labels:
app: infers
spec:
schedulerName: volcano
nodeSelector:
accelerator/huawei-npu: ascend-1980
containers:
- image: bert_pretrain_mindspore:v1 # Inference image name
imagePullPolicy: IfNotPresent
name: mindspore
command:
- "sleep"
- "1000000000000000000"
resources:
requests:
huawei.com/ascend-1980: "1" # TRKEH, keyl®RIFAZT, Number of required NPUs. The
maximum value is 16. You can add lines below to configure resources such as memory and CPU.
limits:
huawei.com/ascend-1980: "1" # [RHI-EEL, keyfRIFEAZE, The value must be consistent
with that in requests.
volumeMounts:

- name: ascend-driver #IREDERL, (RISAED
mountPath: /usr/local/Ascend/driver
- name: ascend-add-ons #IXENIER,, RIFAED
mountPath: /usr/local/Ascend/add-ons
- name: hcen #IRENheenfeE , RS0
mountPath: /etc/hccn.conf
- name: npu-smi #npu-smi
mountPath: /usr/local/sbin/npu-smi
- name: localtime #The container time must be the same as the host time.
mountPath: /etc/localtime
volumes:
- name: ascend-driver
hostPath:

path: /usr/local/Ascend/driver
- name: ascend-add-ons
hostPath:
path: /usr/local/Ascend/add-ons
- name: hcen
hostPath:
path: /etc/hcen.conf
- name: npu-smi
hostPath:
path: /usr/local/sbin/npu-smi
- name: localtime
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B

w

e
£

hostPath:
path: /etc/localtime

R#Econfig.yamll#Epod.,
kubectl apply -f config.yaml

HEpodFapiER, HITFRGS . MRETR “1/1 running” IRERRBEIRLII.

kubectl get pod -A

NGBS, {pod name}& i AEAIpodEF ( get podhE/RHIZF ) , {namespace}
g?@ﬁ,.’_{tﬂﬁ z=18] ( BRiASdefault) o

kubectl exec -it {pod_name} bash -n {namespace}

AiEcondatEm .
su - ma-user //{JiEFRAFS%H
conda activate MindSpore //i#G& MindSporeifiE

BN LA3test.py.
from flask import Flask, request

import json
app = Flask(__name_ )

@app.route('/greet', methods=['"POST'])
def say_hello_func():

print("----------- in hello func ---------- ")
data = json.loads(request.get_data(as_text=True))
print(data)

username = data['name']
rsp_msg = 'Hello, {}!".format(username)
return json.dumps({"response":rsp_msg}, indent=4)

@app.route('/goodbye’, methods=['GET'])

def say_goodbye_func():
print("----------- in goodbye func ---------- ")
return '\nGoodbye!'\n'

@app.route('/', methods=['"POST'])

def default_func():
print("----------- in default func ---------- )
data = json.loads(request.get_data(as_text=True))
return '\n called default func \n {} \n'.format(str(data))

# host must be "0.0.0.0", port must be 8080

if _name__ =="'_main__
app.run(host="0.0.0.0", port=8080)

WITHEE, BUTRUITEMR, SHB—1EERS, ZS=R0RRS .

python test.py

4-14 FEELIRS

(ijSp:r»-] [root@yourapp-664ddf qmc7s /1# python a.py
ask app (1
nt: produc

lent. Use ¢
Runn i
Runn

EXShellFFE— LR, SELRS~-THADR, ZBRAE iR, HUTIUATHSE
IEBENREN="APIZOINEE . SERUNEFRES, BIAERIRSS A

curl -X POST -H "Content-Type: application/json" --data '{"name":"Tom"}' 127.0.0.1:8080/
curl -X POST -H "Content-Type: application/json" --data '{"name":"Tom"}' 127.0.0.1:8080/greet
curl -X GET 127.0.0.1:8080/goodbye
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4-15 iHATELARSS

[root@yourapp-664ddfad4g-qmc7s /]# curl -X POST -H "Content-Type: application/json® - “{"name"; "Tom"}'
called default func !
s 'Tom'}
64ddfod49-gme7s /J# curl -X POST -H "Content-Type: application/json" --data '{"name":"Tom"}' 127.0.0.1:8080/greet

Hello, To

sp 1: "Hello, !
} root@yourapp-664ddfad49-qme7s /1# curl -XGET 127.0.0.1:8088/goodbye

Goodbye!

(MR

limit/requestBit B cpufIREFEA/), EFIETESNtIBHEEH: 85KSnt9B-K+192u1536g, BHEIE
Mk, B2 cpuilNTFIRENS /NS REESTEERIZIT.

e
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Lite Cluster B EEIE

5.1 Lite Cluster ZEETE/\

EModelArtsiiE, GATLIMESIRNERITEE. BILFREER, Ll
MBS, GaILREETUT FARE.

EHLite Cluster&iRitl: ModelArtsSkIFRTRIFMEHITEIE, GIREE. FE/ME
BBnhEEEk. IR ARIKEIFRE,

S1fLite Clusterpmith: AFEENEBEIFIEIEKubernetesEEBE YT =,
ModelArtsSZiFBId BTtk BIET R, Pt EEttEEHEEEEN—ED
B, MO RtEE TR BINT R, BoLAGIE. EFFRERT s
S1Lite Clusteri s TREAREHAMNEARTE, EULNTRELRNET
RHITER. WikR. EEFIRE, UoLENTAHETRIR. BT, S£HEEE
&,

YA Lite Cluster&FiFith: HClusterZRitheI@E =k, FA—RIEE, BTHA
PAIRFRWSESHIT, W FRRERRENERATESTETH, EXXHS
=, ModelArtsi2 It TH &R IhEE, BRALURIEB CEKENEIEZE,
FgLite ClusterZRithIREN: HFIFEHEPAT RS EGPU/Ascend=iRRY, AR
HEFACE, TJeeeEBENGPU/AscendIREIRIZESK, ModelArtsE @b
=PI T BB R ERRIRNGPU/AscendIREIAIEES -

WsiLite Cluster’®ZiB: ModelArtssZEHERAOMEIPrometheust & EIH TS
B, FEBTHEIFINSEERBER.

FEMLite Clusteri®ig: $HIABEAAILte ClusterFig, ERILIRRKIEIR.
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0% | cpu_iowait | FRIAEiTE!
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MW | 4T | ma_node_ |izigtzRF | =T/ | =0 NA | NA | NA
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BN | diskwrite | #itHE0E | B/&
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B
ARk | ma_node_ | EBRIIAI | - o1 |E |E2|RIE
8 | npu_ai_cor | A IEEEEER D | £R2 &ifl,o
R | e_health_s | K& # | &
XZE | tatus B | BA
B8
* 9 130
PN
2
=5
A%t | ma_node_ | REBRIIAI | BiF >0 NA | NA | NA
228 | npu_ai_cor | &b IESETHEE (W)
I%% | e_power_u | (snt9fN
sage_watt | snt3/94b1E
S 2SINGE,
snt3P Atk
INdE )
ARt | ma_node_ | EBBRIIAI | BEKE |EHA |NA | NA | NA
IE2€ | npu_ai_cor | RMIESEEE | (C) |#
iR | e_tempera
ture_celsiu
s
ARt | ma_node_ | FEEFRIIAI |/ | BHSA |NA [NA [ NA
22 | npu_fan_s | ZCIEZEBRIN | #
X5 | peed_rpm | BRiEiR ( RPM
R )
ARk | ma_node_ | REBEZRIIAI | BDEE |0~ NA | NA | NA
I8 | npu_ai_cor | RbIEEEAI (Perc | 100%
Al e_util CorefJFHZ= | ent)
COR
EF
A=
A%k | ma_node_ | EBBRFIAI | HFZ& >0 NA | NA | NA
228 | npu_ai_cor | AbIBZEAI (Hz)
Al e_frequen | CoreRJ§hsR
COR | cy_hertz =
ERT
FhiR
ARk | ma_node_ | REBERSIAI | K45 BH% |NA |NA | NA
IE2e | npu_ai_cor |AMBESEEE | (V) |#
B | e_voltage_
volts
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o | B | B BIRE X I=:1jv} BE |& |&% | aEsg
% EBE (B | &5 (¥

5
B

ARk | ma_node_ | REBZRIIAI | F1 >0 NA | NA | NA

IE2E | npu_ddr_ | &bIE2EDDR | ( Byte

DDR | memory b | REEE )

RE | ytes

BE

ARk | ma_node_ | REBZRIIAI | FT >0 NA | NA | NA

IE2E | npu_ddr_ | &bIE2EDDR | ( Byte

DDR | memory_ u | REERE | )

AR7E | sage_bytes

/A

=

ARk | ma_node_ | REEERIIAI | BSEE |0~ E | | HEER

122 | npu_ddr_ | &bE2EDDR | (Perc | 100% | £E2 58

DDR | memory_u | AFFIAEZE | ent) ™ NE=0

wE | til & pEAEEE

F A HB FRHA,

= R anER K
=} Sxia
(=] &, 7o
> =5v]
90 H,
%

A%t | ma_node_ | FBBRIIAI | FB >0 NA | NA | NA

22 | npu_hbm_ | 2 IE2EHBM | ( Byte

HBM | bytes BRE(R |)

H=E f&snt9 Al&hk

IS HeEERE)

At | ma_node_ | EBRIIAI | =P >0 NA | NA | NA

IB2E | npu_hbm_ | &b IE2EHBM | ( Byte

HBM | usage_byt | RfFEFERHE | )

HE | es ( B Esnt9

5 F AIRMBERE

= &)

ARk | ma_node_ | FEB&RIIAI | B |0~ E | B | HER

1222 | npu_hbm_ | &E2EHBM | (Perc | 100% | ££2 BES

HBM | util AEFFIAZE | ent) N W&

Sped ( Bfsnto B JR{E A

pl)2] AlgbTEEE HB FRHA,

= &) = aNERK
&} S7xid
(=] i, 7o
> Fat
97 =,
%
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o | B | B Efra XY I=:1jv} BE (& |6 | 4Bz
2 EBE |BE | &5 | X
i
B
AIRL | ma_node_ | FEBEERIIAI | Bt |0~ NA | NA | NA
1E2E | npu_hbm_ | &b #EEEHBM | (Perc | 100%
HBM | bandwidth | AFHE=A] | ent)
RE | _util BX (R
= snt9 AIRLIE
pl)aE BTRE)
A%t | ma_node_ | EBBERTIAI | FF%X >0 NA [ NA | NA
1#28 | npu_hbm_ | &b#E28HBM | (Hz)
HBM | frequency_ | RITZRT$HSR
KE | hertz R (FEB
Fpg snt9 AIgbIE
GIES BLTRE)
A%k | ma_node_ | REERIIAI |[BEE |BA |[NA [ NA | NA
1828 | npu_hbm_ | & IE2EHBM | (C) | &
HBM | temperatu | RfERE
H%E | re_celsius ( HBEsnt9
mE AIRMESRE
&)
A%k | ma_node_ | FEBERIIAI | BoEL |0~ NA | NA | NA
222 | npu_ai_cp | KbIEERAI (Perc | 100%
Al u_util CPURIEZ= | ent)
CPU
pl)2]
ARk | ma_node_ | REBRIIAI | BDEE |0~ NA | NA | NA
1E2E | npu_ctrlc | KbIESEimE) ( Perc | 100%
=4 | pu_util CPURIFEER |ent)
CPU
A
infi < | ma_node_i | The total counti | >0 NA | NA | NA
nib | #FWL | nfiniband_ | number of | ngin
an | #3E | port_recei | data octets, | double
d =& |ved_data_ | divided by words,
17 bytes_tota | 4, (counting | 32 bits
Ro L in double
CE words, 32
o bits),
s received on
all VLs from
the port.
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o | B | B Bfra X I=:1jv} BE (& |6 | 4Bz
2 EBE |BE | &5 | X
i
=]
M-E | ma_node_i | The total counti | =0 NA [ NA | NA
&iX | nfiniband_ | number of | ngin
#¥E | port_trans | data octets, | double
S& | mitted_dat | divided by | words,
a_bytes_to | 4, (counting | 32 bits
tal in double
words, 32
bits),
transmitted
on all VLs
from the
port.
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o | &R | Bts (=34 By | BB S | AEE

w3l |

o & DI OF

NF | NFS | ma_node_ | Getattr is ms >0
S |[#% | mountstat | an NFS

+ | 3% | s_getattr_ | operation
# | B | backlog_w | that

K| BIE | ait retrieves the
S| HE attributes of
A 8] a file or
directory,
such as size,
permissions,
owner, etc.
Backlog
wait is the
time that
the NFS
requests
have to
wait in the
backlog
queue
before
being sent
to the NFS
server. It
indicates
the
congestion
on the NFS
client side.
A high
backlog
wait can
cause poor
NFS
performanc
e and slow
system
response
times.

pzd
>

NA | NA
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o | B | BiR BIRa X EA(y BE |& |&% | aEs
2% eE | B | &3 |
3]
B
NFS ma_node_ | Getattr is ms >0 NA [ NA NA

=& | mountstat | an NFS
X | s_getattr_r | operation
B |t that

1R retrieves the
HiR attributes of
Ad8) a file or
directory,
such as size,
permissions,
owner, etc.

RTT stands
for Round
Trip Time
and it is the
time from
when the
kernel RPC
client sends
the RPC
request to
the time it
receives the
reply34. RTT
includes
network
transit time
and server
execution
time. RTT is
a good
measureme
nt for NFS
latency. A
high RTT
can indicate
network or
server
issues.
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B

=

(=34

Bafy

o & I O

S

3l

i
W

NFS
wE
N4
PR
BRE
HES
A E)

ma_node_
mountstat
s_access_b
acklog_wa
it

Access is an
NFS
operation
that checks
the access
permissions
of a file or
directory for
a given
user.
Backlog
wait is the
time that
the NFS
requests
have to
wait in the
backlog
queue
before
being sent
to the NFS
server. It
indicates
the
congestion
on the NFS
client side.
A high
backlog
wait can
cause poor
NFS
performanc
e and slow
system
response
times.

ms

pzd
>

NA

NA
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o | &R | Bts (=34 By | BB S | AEE

w3l |

i 5 DI

pzd
>

NFS | ma_node_ | Accessis an | ms >0 NA | NA
Z& | mountstat | NFS

M{4 | s_access_rt | operation
BER |t that checks
1BME the access
FiR permissions
A 8] of a file or
directory for
a given
user. RTT
stands for
Round Trip
Time and it
is the time
from when
the kernel
RPC client
sends the
RPC request
to the time
it receives
the reply34.
RTT
includes
network
transit time
and server
execution
time. RTT is
a good
measureme
nt for NFS
latency. A
high RTT
can indicate
network or
server
issues.
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B

=

(=34

Bafy

o & I O

S

3l

i
W

NFS
Rt
X
L
BRE
HES
A E)

ma_node_
mountstat
s_lookup_

backlog_w
ait

Lookup is
an NFS
operation
that
resolves a
file name in
a directory
to a file
handle.
Backlog
wait is the
time that
the NFS
requests
have to
wait in the
backlog
queue
before
being sent
to the NFS
server. It
indicates
the
congestion
on the NFS
client side.
A high
backlog
wait can
cause poor
NFS
performanc
e and slow
system
response
times.

ms

pzd
>

NA

NA
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B

=

(=34

Bafy

o & I O

S

3l

i
W

NFS
Rt
X
L
BRME
FiR
A E)

ma_node_
mountstat
s_lookup_r
tt

Lookup is
an NFS
operation
that
resolves a
file name in
a directory
to a file
handle. RTT
stands for
Round Trip
Time and it
is the time
from when
the kernel
RPC client
sends the
RPC request
to the time
it receives
the reply34.
RTT
includes
network
transit time
and server
execution
time. RTT is
a good
measureme
nt for NFS
latency. A
high RTT
can indicate
network or
server
issues.

ms

pzd
>

NA

NA
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B

=

(=34

Bafy

o & I O

S

3l

i
W

NFS
51354
s
=i
=0
i8]

ma_node_
mountstat
s_read_ba

cklog_wait

Read is an
NFS
operation
that reads
data from a
file. Backlog
wait is the
time that
the NFS
requests
have to
wait in the
backlog
queue
before
being sent
to the NFS
server. It
indicates
the
congestion
on the NFS
client side.
A high
backlog
wait can
cause poor
NFS
performanc
e and slow
system
response
times.

ms

pzd
>

NA

NA
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B

=

(=34

Bafy

o & I O

S

3l

i
W

NFS
51354
s
EfE
AT
i8]

ma_node_
mountstat
s_read_rtt

Read is an
NFS
operation
that reads
data from a
file. RTT
stands for
Round Trip
Time and it
is the time
from when
the kernel
RPC client
sends the
RPC request
to the time
it receives
the reply34.
RTT
includes
network
transit time
and server
execution
time. RTT is
a good
measureme
nt for NFS
latency. A
high RTT
can indicate
network or
server
issues.

ms

pzd
>

NA

NA
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B

=

(=34

Bafy

o & I O

S

3l

i
W

NFS
BEX
s
=i
=0
i8]

ma_node_
mountstat
s_write_ba
cklog_wait

Write is an
NFS
operation
that writes
datato a
file. Backlog
wait is the
time that
the NFS
requests
have to
wait in the
backlog
queue
before
being sent
to the NFS
server. It
indicates
the
congestion
on the NFS
client side.
A high
backlog
wait can
cause poor
NFS
performanc
e and slow
system
response
times.

ms

pzd
>

NA

NA
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=

(=34

Bafy

o & I O

SHE | WiEE
%all |

NFS
BEX
s
EfE
AT
i8]

mou

ma_node_

s_write_rtt

Write is an
NFS
operation
that writes
datato a
file. RTT
stands for
Round Trip
Time and it
is the time
from when
the kernel
RPC client
sends the
RPC request
to the time
it receives
the reply34.
RTT
includes
network
transit time
and server
execution
time. RTT is
a good
measureme
nt for NFS
latency. A
high RTT
can indicate
network or
server
issues.

ntstat

pzd
>

ms >0

NA [ NA

Label I8¥r7T4R

% 5-4 Label 42

EiRIR

Label{Z=

Labeliig

BRRBER

pod_name

AeebffEpodiIZ=F.

pod_id

22FEpodalID,

node_ip

::é
BRENTRIPE,
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EIRR Label&F Labelji#ig
container_id &=2ID,
cluster_id EEEID,
cluster_name ELRERIR
container_name BEAIR,
namespace =HPeIZAIPODRERIGETIE .
app_kind EXH & ownerReferencesfIkind=E; .
app_id BV B ownerReferencesfuid=ER .
app_name EYEE N ownerReferencesfname=xEz
npu_id ﬂﬂ% ERYIDIEE., tbaNdavincio ( BEMSE

F)o

device_id FBEERTIAILIEEZAYPhysical ID,
device_type FEBERTIAIRMEZRER
pool_id YR BTN AYRIRitid.
pool_name MIEE BB N AYEE B name,
gpu_uuid BEEEAMGPURILUID,
gpu_index BEEMIGPUIIERS,
gpu_type BEERANGPUMELS,

nodefBl¥gtr | cluster_id iZnodefff/ECCEEEE$RYIID,
node_ip TEAIIP,
host_name TENENZ.
pool_id IEE BRI AR ID,
project_id YIBZ Bt FHproject id,
npu_id ﬂﬁ)% ERIIDIER, tbindavincio ( BMiSE
device_id FBERIAILIEEZAYPhysical ID,
device_type FEBERTIAIRMEZRER
gpu_uuid = EGPURJUUID,
gpu_index B FGPUIZES
gpu_type e EGPURRIS,
device_name infinibandzRoCEMZZ M EHNIE B ZFR o
port IBR-<HYIRAS .
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EIRR Label&F Labelji#ig
physical_state IBM-EEMNiHOARES
firmware_version | IBR-RHIEMHRRZAN
filesystem NFSHEEHRIXHEHRES
mount_point NFSHYSER = .

Diagnos cluster_id GPUFRTETS =F/EAYCCESREEID,
node_ip GPUFRET =HAIIP,
pool_id B E BB AR ID,
project_id YIBZL EitbHIAB FHproject id.
gpu_uuid GPURJUUID,
gpu_index e EGPUKIZESI
gpu_type e EGPUREIS,
device_name infiniband=RoCEMZZ M -EHNZ R ZFR o
port IBM-<EYIHES .
physical_state IBR-~8MimOEAR
firmware_version IBR-RAYEERRAS o

5.9.2 {#FH Prometheus &FZ& Lite Cluster = 51R

Prometheus@—iAFFREIZETE, ModelArtssziFExporterIge, H{EAP{EA
Prometheus&E5E =75 ISz R FtikEIModel ArtsSRERIRVIEIRELIE

AEDEENBUTETIPrometheusEELite ClusterSiZighr.

2YSR PR

o FHFEfEModelArts Lite ClusterRIRitiIFERAIECEEEREP/THIF “Iniz” FF
Ko

o THELLINEES, FAPrometheustiEFMENAYE=T2RHRTEIZAPI http://<T =
IP>:<i%[S>/metricsikEXModelArtsSREEZIIFESIREURE

o FHERIFEMAMERNROS, KkOSAEIN10120~10139BEAANE—iKwO
S, BEARERROSESM TR LB REREMNESA.

Kubernetes T Prometheus XJ# ModelArts

1. fEkubectliZEiZEERE, FMIRIEIESEBiTkubectiEZEEEE,
2. EgEKubernetesHYi5a)iEiY .
(FREENARIRIEEEEIZE prometheus-rbac-setup.yml, YAMLIMFREIIUT:
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AR

ZYAMLETFEX PrometheusZ2AZIHIAE ( ClusterRole ) , RizAEM FHERATGEIR
PR. REIRIEIEEPrometheusF{ERRIMS ( ServiceAccount) , EWSSHEBHITEIE
( ClusterRoleBinding )

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRole
metadata:
name: prometheus
rules:
- apiGroups: [""]
resources:
- pods
verbs: ["get", "list", "watch"]
- nonResourceURLs: ["/metrics"]
verbs: ["get"]
apiVersion: v1
kind: ServiceAccount
metadata:
name: prometheus
namespace: default
apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRoleBinding
metadata:
name: prometheus
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: prometheus
subjects:
- kind: ServiceAccount
name: prometheus
namespace: default

3. BUTUNI T A< EUEERBACTH R AIR N EIR
$ kubectl create -f prometheus-rbac-setup.yml
clusterrole "prometheus" created
serviceaccount "prometheus" created
clusterrolebinding "prometheus" created

4. (FRERXAGRIESEEIEPprometheus-configyml, REIT . ZYAMLETEE
PrometheusfJECE, EPZEPrometheushH BT X HRFIEHIS X, BEILAUE
FiXLFeE .
apiVersion: v1
kind: ConfigMap
metadata:

name: prometheus-config
data:
prometheus.yml: |
global:
scrape_interval: 10s
scrape_configs:
- job_name: 'modelarts'
tls_config:
ca_file: /var/run/secrets/kubernetes.io/serviceaccount/ca.crt
bearer_token_file: /var/run/secrets/kubernetes.io/serviceaccount/token
kubernetes_sd_configs:
- role: pod
relabel_configs:
- source_labels: [__meta_kubernetes_pod_name] # M maos-node-agent-ERFERFFLAIPOD
W R EE
action: keep
regex: Amaos-node-agent-.+
- source_labels: [__address_ 1 # FSEFREUEIREUERIMBIEFNIK OIS 9_ address_ :9390,
__address__APODHIIPHBLE, thE¥5IPttt
action: replace
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regex: '(.*)'
target_label: __address__
replacement: "${1}:10120"

5 HITUI TS EIEConfigMapRi&.
$ kubectl create -f prometheus-config.yml
configmap "prometheus-config" created

6. (FREEXARIERECIZEprometheus-deploymentyml, WEWT,
(MEEY::

ZYAMLATFEREPrometheus, 1§ EEBIZEAINKS ( ServiceAccount ) APRIEF T
Prometheus, EATG FEEIEAIConfigMapEBLAS AR SIS EEE T prometheus
.Y “/etc/prometheus” BFE, FHEIZ--config.file=/etc/prometheus/
prometheus.ymIS#ISET “/bin/prometheus” {FERIZECE I,

apiVersion: v1
kind: "Service"
metadata:
name: prometheus
labels:
name: prometheus
spec:
ports:
- name: prometheus
protocol: TCP
port: 9090
targetPort: 9090
selector:
app: prometheus
type: NodePort
apiVersion: extensions/v1beta1l
kind: Deployment
metadata:
labels:
name: prometheus
name: prometheus
spec:
replicas: 1
template:
metadata:
labels:
app: prometheus
spec:
hostNetwork: true
serviceAccountName: prometheus
serviceAccount: prometheus
containers:
- name: prometheus
image: prom/prometheus:latest
imagePullPolicy: IfNotPresent
command:
- "/bin/prometheus"
args:
- "--config.file=/etc/prometheus/prometheus.yml"
ports:
- containerPort: 9090
protocol: TCP
volumeMounts:
- mountPath: "/etc/prometheus"
name: prometheus-config
volumes:
- name: prometheus-config
configMap:
name: prometheus-config

7. BATUI T an<ElEEPrometheusscfl, HEFRIZEER:
$ kubectl create -f prometheus-deployment.yml
service "prometheus" created
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deployment "prometheus" created

$ kubectl get pods

NAME READY  STATUS RESTARTS AGE
prometheus-55f655696d-wjqcl 1/1 Running 0 5s

$ kubectl get svc

NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
kubernetes ClusterlP  10.96.0.1 <none> 443/TCP 131d

prometheus NodePort 10.101.255.236 <none> 9090:32584/TCP  42s

&ZE Prometheus ZERVIEIREIRE

1. 7ECCEEAPrometheusfiET m4BERELAMIP, FHI AT RNEZEAHE,
IIAB AR, FiF5MEBIEIE19090i% .

(11 588

R GrafanaidtEZPrometheusHl{EiRZE, TG GrafanaffBEERIAN, XBEREE
YFPrometheusfBEAMIPHIECELZSE, REEXIGrafanadfEAMIPFIELEZ £4HED
af,

5-9 RIANT5 @ FLR

FIMABEERN  wmics %

wrg @ s @ ] wisan @ i @ L e

2. FENSSESHEht=is Nhttp:// <3 A RIP>:9090, BNRIFJFFPrometheusiEizIsEa

Mo BdGraphZE, EHENEBNEE—MEIRZTREIRIEZIPrometheusiii&E
EUE’J}EH%UE

Prometheus

5.10 BB Lite Cluster F{jR
XA EB{#ERRILite ClusterFiR, FJLARKER, FILEBBEXNABBERELETE,
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5 Lite Cluster FEETE

(MR
Lite Cluster St RRRUE R ATk, EEIRIE.

BiT8%F/8 81 Lite Cluster &FiR

SER1

LER2
SIR3
£
gz
+LR6

BRI =

ERModelArtsBIBIEHI G, AAMESIERIAE “ALBRIFED > sPiEERt
Cluster” , £ “3®I4EERF” NH, &F “LiteRFEH" T, EFERRMIIR.

FEATRSIET, BERIERI “ - > BT, PHEE “RITAR WM.
RN, WARSRITISE, FHaBETEE.
BABITEERRE, Gk “ABETE - BREE.

gk BT, BRREREEERABETNAE.

BASE BT, SROE/AARENETERE.

-

MRENRFRPFEREDR (ARERNERRFEFIIDR) , BAE ‘ALRE

HilRith > @SR Cluster >Tom” TEBWETRAMEXER.
HtEETR, LBEL AR =RIR:

o WIRE “GF/8R" BRFARIPIT S, BAIRER(FTIN BT , BIRE

RN T RRRERER . SFHERITH R,

o WRE “GF/8R" BEXRFIPNTS (ATHERE) , BIREIREIIN B

K7, BIETSEEIG BN RAIRIRREN . RIS ERMETERA T <,
(AR
BIT/RERURERIEIRE , BRIERE,
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