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[root@ ~J# kubectl get node
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NAME STATUS ROLES AGE VERSION
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&l 3-12 4BEAMihLE

i X memey [De&4hIE ©agvse B %ases --
HIE LRtk
HREAESE o =8
O 1 B P SRS, SRTEAR
& 1453
|| R
PRIEBHE  hitpe g
LA | Q ot i
2P A=
EEMSAN - 2
i6: Kubectt EE
B
SEBATE T

EEAMIPERE “HAE” , TRAMIPHE. NRKEEUENAMIP, B “8l
EERIEIP” BEEIERMEARIPTREHITOIE

YPETTRE, BEEEEE TkubectlFHY “BiEB” 1%, BIERERR~EH
kubectl TH,

;3 docker runSXEENES

SNtOBEERFTENERICCEERES, #=BrIZ%Docker, TS‘C1R1E£MJWL¢IE AUARTE

FiE Il deploymentsiEvolcano jobI5 =, BEiFFsIa=s#H TN, iJIgenitA

F{EFINLPAIberti=EY

1. FEUE®R . ARG Hbert_pretrain_mindspore:vl, B&EMIXEUEFNCEIT
HR&RP,

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

FE}JFH oo

docker run t|d --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 EE, AP HIOEZREEVHREIRS
-u 0 //rootFF

-v /dev/shm:/dev/shm //Bf3LEshmZ )\l E4ESS K

RIRE

--device=/dev/davinci1 //npu-Ki&H

&

--device=/dev/davinciO //npu

--device=/dev/davinci2 //npuKi&
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3. #HA

--device=/dev/davinci3 //npuRigH

--device=/dev/davinci4 //npuRiZEH

--device=/dev/davinci5 //npuEigE

--device=/dev/davinci6 //npu-Ri&&H

--device=/dev/davinci7 //npuKi&sHE

--device=/dev/davinci_manager //davincitBXHIiISFZEIBANISE
--device=/dev/devmm_svm //EIBIFE

--device=/dev/hisi_hdc //EIBiR%E

-v /usr/local/Ascend/driver:/usr/local/Ascend/driver //npu-RIKENIEEY
-v /usr/local/sbin/npu-smi:/usr/local/sbin/npu-smi //npu-smi T EEE;
-v /etc/hcen.conf:/etc/hcen.conf //hcen.conflic BiEsk

B, AEEFER.

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

3-13 BEREE

4. W7

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

Tira S BRoh)IIEES

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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B ¥, £ ‘PR’ REPREFESINTREN, PEEEMRIRSHER
Ho

3-17 HREE
< = pool CCEStandard v O jzf7Hh
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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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gt ame

EEsEs

SRS, REEMRIRSSRRE, BIFFIR.

RN BIZABRERAMIP, BE “HE” .

3-21 4FERERM IP

EhEigtE A MIP
RS
EERE
IR FEIP EEEHELEIP
A o "
(1 JO! £37%BGP wm=
SwiTs

HRET

HRET R
EAWIP, ERETIES.

R
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Q||C

A
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)

7y, BINREBESISSHERERS.

o BISSHERHLERTIRSE
2, BIMRIEIBSISSHEBRERSR .

%5
o BIUSSHEMRARAER=RS

3.3 fitE kubectl TE

kubectlEKubernetesE£E$ 10 ST TR, HiEkubectllF, Eal@idkubectli5SiR(E
Kubernetes&8f, AN BINafcEkubectl TH, # 1’Ey3m§ll]‘Fo

TE1 #HAZEREE-ALZBRRE-, BELiteFRib,

AR EFE Q FEMESEY Cluster

ModelArts
default(ZiA) v 0 EEEsIFEsESEERIRER, S=SNETHENERITHS

HEWMESSME, 520245105 1 BEgEEEhSER:E,

ModelArts Studio

StandardiEiEit LiteZFiIRi e e

Al Gallery [
HEE=
sesm2n 24 8 smwssm 08
FeoiE v
HiEES w WEAISESE
ERE kv
FEEMEE, EAERTEE
el v
HEEE qi O ETF
sme ¢ Ci SR | AIEATE 2024/10/16 14:23:23 GMT
EizeE
EEEE (ALE
BEEE ==
qi | O ETE
Ci Y | GRZETIE 2024/10/15 1540:38 GMT
FHEEE
A EBEIRES -~
S1HEEEE Cluster
e g O AoH
EET = Server
cal

#rBEE | fUEERTIE 2024/07/06 14:41:17 GMT

S22 BPRUBNTERRED, HATEBRFELFERE.
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EAED
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H$IR3 PEVNAICCEEERE, HACCEERFHFIRRE, EERHERIEHE “EEER -

E 3-24 iEEER

S

SR

cPumE - e

A ©

sATEETAEE, EELE

° aamE. mens

==
s s ases
R o ams:

$I184 (EHkubectl TE,

=
. mimE -8 Ocis
o - o .

[==RJE3%

o FHEIIAHMFERkubectl TH, FESkubectl T EREEMEREBRVPCFHIE
—&NgE L. Bikubect/GHY “BlE” 1%, IREBREIRTSBIRIERT,

& 3-25 @I MIER kubectl TE

[root@ ~]# kubectl get node

The connection to the server localhost:8880 was refused - did you specify the right host or port?

[root@ ~]# cd froot/
[root@ ~]# mkdir .kube
[root@ ~J# cd .kube
[root@ .kubel# vi config

[root@ .kubel# kubectl config use-context internal

Switched to context "internal”.
[root@l -kube]# kubec et node

NAME STATUS ROLES AGE d N
1 Ready <none>  1l4m

. EAMERkubectl TR, AJLMEkubectlZi=ElE—aRILABEIAMAITES
Eﬁ'& SEHEAMIIL, BEAMMIIER “48E” R,
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i EHERES
i raREE =
H R |- #E
] BENSAN - 2
1 ) =5 ubectl EE
| 5 14T 1P HMGE X509 iEH TE
| (=)
| T Hiftzs

EEREANAMIP, ERECNE, CIEMARIERMIP,

STRAMMBIEER, T “SEEBHER" K “EEER” , PEkubectUsHI “Eo
B 1%,

RRA IR RIR(FRIAT

3-27 Bic& kubectl

@

$I85 I8,
ELZE T kubect TERIEE ERTUI TS, EBREETRRIAKIN.

kubectl get node

.

3.4 figE Lite Cluster 72

R REESTOINEDFE, LRI BE ﬁﬁﬁzlEﬂ’fE?EdockerBaseSlzeEflEEESEJ&xE,
AAIERYEETEELR), FILENEITER I MR FET B R R F E =) Z R

ARPEHFEESHAR, TENGR MEENFELD A, FBR3-2kR
o DERAEIERINR T BIES NFEREMIIR, GEEERASTRS ., o8
BREETASERE, THLSHEETESEER, DEEIREWSIRER
BCEEURE /.
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3-28 FeEETE

< | pool-test-cluster
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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

FEEN _EFREZE config.yamI3TE,

config.yam3Z{4AFEcEpod, ARBIF{EMsleepinSBaipod, EFiHApodiFixd.
AT LME R command AT ANES BEhe< (70 “python trainpy” ) , (ESEL%E
BB EHIT,

configyamlABET:

apiVersion: v1
kind: ConfigMap

metadata:
name: configmap1980-yourvcjobname  # BIZ{EMA “configmap1980-" 73, [FiEvcjobfIZ=F
namespace: default # HETERLE, FEM MOV obER—mETE
labels:
ring-controller.cce: ascend-1980 # {RIFAzN
data: #dataBIRISAED, ¥IALSERk, Stfvolcanol@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

F+IR5

+LR6

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

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

HABEE, {pod_name}EiNEHIpodEZ=F ( get podPERIIZF ) , {namespace}
B ERasE=E ( A Adefault)

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

BERER, PITLUATHS,

npu-smi info

kubernetes&tRiEconfig.yam 34 ECERI RS BCRIRLGpod, YN TEIF~ATFE
BT 1REHERSEPREER R, HBEREEY.

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

SNEIFF7RJ98K, 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

&,

STREFRA 01 (2024-08-15) IR © ERRBRABRAT 57



ModelArts
P8R ( Lite Cluster) 4 Lite Cluster &R {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

$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}

AiEcondatER .
su - ma-user //{EFAFS%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)

HITHREE, BUTRUNTEMR, SHB—1EERS, ZS=R08RS .

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/\

EModelArtsizHlA, EAILIIBARIIRRILTEE, BUPTARSH, Tl
NEUZBIEEE, ERAILEEETUET FARIE.

E1Lite Clustert: TREAREHARNEARTE, EULTREBRET
mRTER. MR, EEFRE.

E1#Lite ClusterBraith: AT IFIEIEKubernetesER AT =,
ModelArtsSiFBIE TRtk BIET R, Tt EEEhEEHEEEEN—AD
B, P ERPEE—IMTREBINT R, ErLtIE. ERIMRT =,
ETHLite Cluster’ZEFeS: ModelArtssiE A RIEHRINGS, BRIFNREE
IR, H{EESREERERRE,

YA Lite ClusteriZigitt: ZClusteriZ Rt R, (FHA—KRITEE, BFH
PAIFRISHITN, FREESESENERTGESFETH, EXXiNE
=, ModelArtsi2 It T &R IhEE, BRI LURIEB CHEKREEIEEE,
FHELite ClusterZRithIREN: HFIFEHPAT RS EGPU/Ascend=iRRY, FF
HEFECHSE, aIgeaERENGPU/AscendIFEIRIZESR, ModelArtsH@tt 3
ZRRHE T BEHRERBRRIRTGPU/AscenddEENHIBES] o

WSizLite Cluster®ZE: ModelArtssZEHERAOMEIPrometheust & EiH TS
%2, FEETEERNERRERBR.

BmLite ClusteriFiR: FXIAB{EMRILIte ClusterZR, ERILABKERIR .

5-1 Lite Cluster ZREIENA

»
Lite Cluster’é},}?,& AOM/Prometheus
IS
CCE&E%

ot
I
ot
I
ot
I
ot
M
—

it it
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&R, BRpIE, TRIIRPEETHIITREMR,
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o EXREBEITERIVIMAET SR S 2EA920%, RTINS BT ERE DD
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= 5-1 EE250RH
SHEBW 15AH
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5-2FETR
e X
EERR
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BEEEBLMITES

iR TS BERR
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EEER Euler0s 210 v
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e v

IMSREESES1 TR, ERARESET

RESET

BE “RMFCR’ TEESAREHNEETRARFICR (NES-3) . EEPD
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(1 588
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£F1.27, (NEiF%EEContainerd{EIR285 182, ,\%CCEEEH&ZF P R gvin e
ContainerdaiDocker{fE 95585 |22,
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ts snt394b 18
EEIFE,
snt3P Atk
RINGE)
AIRMIESER | ma_container_ | EEERTIAl | BEKE BIAH
E npu_ai_core_te | &EEERE | (C)
mperature_celsi
us
AIRMEESEAl | ma_container_ | EEERFIAI | BEOLL 0~100%
COREFJFZR | npu_ai_core_uti | RbIESEAI ( Percent
L CoreRFX | )
AIZMEZEAl | ma_container_ | EBEFIAI | #2% (Hz) | >0
CORERF4H4% | npu_ai_core_fre | ZbIEZEAI
=R quency_hertz CorefT£457
}_?_(
AIRCIEZEEE | ma_container_ | EBBRIIAI | K45 (V) | BAK
= npu_ai_core_vo | &bBEEEEEE
ltage_volts
AlRbTEZE ma_container_ | REBXIIAl | =T >0
DDRAESE | npu_ddr_memo | ZE2EDDR | ( Byte)
= ry_bytes NEEE
Al TEZE ma_container_ | REBXIIAl | =T >0
DDRATEE | npu_ddr_memo | &E2EDDR | ( Byte)
BE ry_usage_bytes | RTEEHE
AlgbIESE ma_container_ | FEBXRIIAl | BHL 0~ 100%
DDRAER] | npu_ddr_memo | 4:I22EDDR | ( Percent
JEES ry_util AEFBEER | )
Al IESE ma_container_ | RBXRIIAI | =T >0
HBMM7EE | npu_hbm_bytes | 4hIESE ( Byte)
2 HBM&
= (FiE
snt9 AILbIE
BLRE)
AlRbTBZE ma_container_ | REXIIAl | =5 >0
HBMMAIZE | npu_hbm_usag | Z-TES8 (Byte)
Bs e_bytes HBMA=E
FH= (7
fEsnt9 AlRk
2EERE)
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ok 2R i BIrE X =21y} BECE
AlgbTESE ma_container_ | RBRYIAI | Bott 0~ 100%
HBMMEFRI | npu_hbm_util | 4bIEB2E ( Percent
Fa= HBMATZ )
AME=E(F
f&snt9 Algk
BRTRE)
AlgbIESE ma_container_ | SBZRIIAI | BOLE 0~ 100%
HBMA7EH | npu_hbm_band | ZbIEgE ( Percent
=R AEXR width_util HBMM7Z )
el ES
( FhBsnto
AlRbIESEE
&)
AIRbIESE ma_container | RBEBZREFIAI | #2&% (Hz) | >0
HBMMAITZERT | npu_hbm_frequ | 4bIE2E
Eham=R ency_hertz HBMAE
AT s
( BBEsnt9
AlIbIESEE
&)
AIR-TEZE ma_container_ | REXRIIAl | BEE B
HBMIR7FSR | npu_hbm_temp | 4hIEZE (C)
= erature_celsius | HBMATE
aE (R
snt9 AILME
BERE)
AIRCIEZEAl | ma_container_ | EBRIIAI | BHLL 0~ 100%
CPUFRJEZ | npu_ai_cpu_util | KbIEBSEAI ( Percent
CPUFIIFR= | )
AILMESRE | ma_container_ | EERIIAI | BOLLE 0~100%
%ICPURIE | npu_ctrlcpu_u | &bFBSE84] | ( Percent
= til CPUFRIFEZR | )
% 5-3 TSR
Ak B =L BIRE X I==Tv} BESEE
CPU CPUM#ZE. | ma_node_c | iziBinETF | #% (Core) | 21
= pu_limit_co | geitmExt
re KRB
CPU*ZI%\
==
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ok 2R Ei={n BIrE X Eafy BECE
CPUR5 | ma_node_c | iZ¥StrBF | #% (Core) |20
=2 pu_used_co | FIHNEXS
re KEZFEH
AICPU#Z
#.
CPUERZ | ma_node_c | iZiStsABT | BHLL 0~ 100%
pu_util ZitExs | (Percent
SHICPUE | )
%%0
CPU I0% | ma_node_c | N&RGBnh | jiffies >0
1EATE) pu_iowait_ | FFIARITE!
counter HEAdzl,
EEIOZF
]
AF YIIBWTEEE | ma_node_ | iZiBFREET | BPLE 0~ 100%
B=x memory_ut | ZEiHWEXT | ( Percent
il KEFERA | )
FHERIBEY
BAFESE
B
YIENTESD | ma_node_ | iZBIEEBTF | k=T >0
= memory_to | ZiHNEE | ( Megabyt
tal_megab | iBRUYIIEA | es)
ytes FRE,

PI£Z10 T47Bps ma_node_n | iZBIrBTF | =0/ >0
etwork_rec | FitNAKX3T | ( Bytes/
eive_rate b | ZEINFSE | Second )
ytes_secon | MIZZRIE,
ds

E47Bps ma_node_n | iZigtsBTF | FH/& >0
etwork_tra | i3S | ( Bytes/
nsmit_rate_ | A9 SE | Second )
bytes_seco | MIZEiRiER,
nds

=% WAEZENE | ma_node_d | iZfsizRTF | FFWH/& | 20

= isk_read_ra | ZEitE#M | (Kilobytes
te_kilobyte | #££EiZHAY | /Second )
s_seconds | #iEE., R

EIEEE
ERRYEEE
2,
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o B =T ERa X Bfy ECE
HWESNE | ma_node_d | ZBHRETF | FFH/F | 20
= isk_write_r | ZEIHE®E | (Kilobytes

ate_kilobyt | NW4&E2RI%L | /Second )
es_seconds | iEE. RE
IERARRE
FERYEURE
2,
cachezs{d | ma_node_c | iZiBI=EBTF | k=T >0
HNEE ache_space | #itk8s= ( Megabyt
_capacity_ | [BM9SE | es)
megabytes | £,
cachez3/d | ma_node_c | iZBtsHTF | k=D >0
RERE ache_space | #titk8sz= | (Megabyt
_used_capa | [Bf9fEFE es)
city_megab | £,
ytes
A2EZRERY | ma_node_c | iZIBIRATF | JkFT >0
s ontainer_sp | #tit&88= | (Megabyt
ace_capacit | BHNESE es)
y_megabyt | £,
es
22788l | ma_node_c | iZiBEEBTF | Jk=ED >0
{FHE ontainer_sp | #titZ&8E= | (Megabyt
ace used_c | [ERY{EH es)
apacity_me | £,
gabytes
GPU GPUfEMAZE | ma_node_g | iZIEHrATF | BHLL 0~ 100%
pu_util SitExS | (Percent
SHIGPUME | )
B=,
EERE ma_node_g | iZIERATF | kFED >0
pu_mem_t | FIHWEXS | (Megabyt
otal. mega | RMNEEFSH |es)
bytes =
REFEFEAZFR | ma_node_g | iZIBIFRT | Bt 0~ 100%
pu_mem_u | FEiHWEXS | ( Percent
til KEFER | )
EEF4LERF
SENED
Eto
SFFEAE | ma_node_g | if8itATF | JkFD >0
pu_mem_u | ZitUEXS | (Megabyt
sed_megab | RE(FEAKY | es)
ytes 2%,
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ok 2R (= fEfra X 1=2Tiv] BEEE
HZ=GPUE | node_gpu_ | #H3d—4 1 20
EZiz1TEWE | share_job_c | GPUE, 2
ount BNEITAYLE
E=RIEFER
TS EL
==
GPUBE DCGM_FI_ | ®RGPUIR | BEKE B
DEV_GPU_ | &, (C)
TEMP
GPUIL=x DCGM _FI_ | &/RGPUI1 | B4 (W) >0
DEV_POWE | =&,
R_USAGE
EEEE DCGM_FI_ | ®XrEFR | BEKE BRE
DEV_MEM | &, (C)
ORY_TEMP
NPU NPU{ERZ | ma_node_n | iZigt=BTF | BHLL 0~ 100%
pu_util FiHWEXT | ( Percent
SHINPUSE | )
B, (8D
BIELE, &
WEi=lav5)
ma_node_n
pu_ai_core_
util)
NPUZEFF | ma_node_n | Zigt=zHBTF | BHLL 0~ 100%
A= pu_memor | FitUERT | ( Percent
y_util KEFHE | )
NPURES
NPURER
=10
tb. (B
[ELE, snt3
25BN
VS|
ma_node_n
pu_ddr_me
mory_util
, SNt9R%
BErR
ma_node_n
pu_hbm_ut
il) o
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ok 2R (= fEfra X 1=2Tiv] BEEE
NPURE | ma_node_n | IZIBIsAT | k=T >0
FE pu_memor | FITHWEXS | ( Megabyt
y_used_me | RE(EREAY |es)
gabytes NPUEZE,
( BM¥8IE
1F, snt3%&
& LER
S|
ma_node_n
pu_ddr_me
mory_usag
e_bytes,
SNtORSIE
Kistrh
ma_node_n
pu_hbm_us
age_bytes
NPUEEFZ | ma_node_n | iZIgisATF | k=T >0
£ pu_memor | FITMWEXS | ( Megabyt
y_total_me | RAINPUE | es)
gabytes FBa=.
QS5
1F, snt3%&
Slli=aei=tin
7
ma_node_n
pu_ddr_me
mory_bytes
, SntO&%l
BRErN
ma_node_n
pu_hbm_by
tes) o
AIRMESEEE | ma_node n | BB EFIAI | - -
=5 pu_ai_core_ | RbIEEEEEIR
error_code | 3
AIRbIESERE | ma_node n | REERFIAI | - o 1: {#BFEE
B pu_ai_core_ | {hIRSEGEEE e
health_stat | A7 ° J0§ 2
us
AILMESEIH | ma_node n | FEBRIIAI | BiF (W) | >0
¥ pu_ai_core_ | RbTESEINFE
power_usa | (snt9%0
ge_watts snt3 9418
2SINGE,
snt3Potlk
RINFE)
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ok 2R Ei={n BIrE X I=:Tv} BECE
AIRMESEE | ma_node n | EBRYIAl | BEE B
E pu_ai_core_ | &MEZEEE | (C)
temperatur
e_celsius
AIRMESEX, | ma_node_n | EEBERFIAI | #/85H BHSAEL
JEELEES pu_fan_spe | &EZERIX, | (RPM)
ed_rpm |EELEES
AIRMIESEAI | ma_node_n | REBRFIAI | BHEL 0~ 100%
CORERIE | pu_ai_core_ | &bIEZEAI ( Percent
= util Coref)FA= | )
AIRMESEAl | ma_node n | EBEBEZRFIAI | #2Z& (Hz) | >0
CORERF§H | pu_ai_core_ | RbEEEAI
$R frequency_ | Coreft§H4R
hertz =
AIRCIESEEE | ma_node_n | REBRFIAI | K4F (V) B
E pu_ai_core_ | SbESSER[E
voltage_vol
ts
AlIRbIESE ma_node n | EEXIIAl | =B >0
DDRATEZ | pu_ddr_me | 4E2EDDR | ( Byte)
= mory_bytes | HFES=
AlRbIESE ma_node_n | EEXIIAl | =5 >0
DDRA7E(E | pu_ddr_me | 4LFE2EDDR | ( Byte )
B=E mory_usag | RiFERE
e_bytes
AIRMEEE ma_node_n | FERIIAI | BHLL 0~100%
DDRAER | pu_ddr_me | Z:E2EDDR | ( Percent
22k mory_util | REFEFIAE=R | )
AlQMIESE ma_node_n | EBRIIAl | =1 >0
HBMM7E | pu_hbm_by | 4h1ESE ( Byte)
IS§= tes HBME&
7 (RB
snt9 AIZME
BLRE)
AlIRbIESE ma_node_n | EEXIIAl | =B >0
HBMI?E | pu_hbm_us | ZhiEse (Byte)
FHE age_bytes | HBMAE
FRZE (7
fEsnt9 Algk
BRERE)
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ok 2R Ei={n BIrE X =21y} BECE
AlgbTESE ma_node_n | RBERIIAI | BotE 0~ 100%
HBM®E | pu_hbm_ut | #bIEB2E ( Percent
R = il HBMAEZE | )
AME=X(F
f&snt9 Algk
BRTRE)
AIRMEEE ma_node_n | FEBRIIAI | BHLLE 0~100%
HBMAITZ pu_hbm_ba | 4tIE52 ( Percent
HaslEZE | ndwidth_ut | HBMATE )
il el ES
( FhBsnto
AlRbIBSEE
&)
AlRbIESE ma_node_n | FBEFIAI | ##2& (Hz) | >0
HBMA7E | pu_hbm_fr | &bIE38
A EamER equency_h | HBMAE
ertz AT s
( BBEsnt9
AlIbIESEE
&)
AIRbIEZE ma_node_n | FBRFIAI | IBEKE B
HBM&7E | pu_hbm_te | 4bIEg2 (C)
B mperature_ | HBMRA7E
celsius =E (FB
snt9 AILME
BLTRE)
AIRMEBZEAI | ma_node_n | EBRIIAI | BHLL 0~ 100%
CPUFIA= | pu_ai_cpu_ | &bIESEAI ( Percent
util CPURIAZR | )
AR IESEEE | ma_node n | FEERFIAI | BHOLE 0~100%
#ICPURIA | pu_ctrl_cpu | 2bEB28#4] | ( Percent
= _util CPURIAR= | )
infiniband | PME#EWEL | ma_node_i | The total counting in | 20
oYRoCEN | IBE= nfiniband_ | number of | double
@ port_receiv | data words, 32
ed_data_by | octets, bits
tes_total divided by
4,
(counting
in double
words, 32
bits),
received on
all VLs
from the
port.
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ok 2R (= fEfra X 1=2Tiv] BEEE
ME&I1ZE | ma_node_i | The total counting in | =0
RBE=E nfiniband_ | number of | double
port_trans | data words, 32
mitted_dat | octets, bits
a_bytes_tot | divided by
al 4,
(counting
in double
words, 32
bits),
transmitted
on all VLs
from the
port.
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o

R

=)

(=34

By

BESEE

NFSHEER IR
=

7608

NFStEZE
HEHRE
IFHZERTIE)

ma_node_

mountstats
_getattr_ba
cklog_wait

Getattr is
an NFS
operation
that
retrieves
the
attributes
of a file or
directory,
such as
size,
permission
S, 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.

ms

20
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]

o

R

=)

(=34

By

BESEE

NFStEZE
HEHRE
FiRASE)

ma_node_
mountstats
_getattr_rtt

Getattr is
an NFS
operation
that
retrieves
the
attributes
of a file or
directory,
such as
size,
permission
s, 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
measurem
ent for NFS
latency. A
high RTT
can
indicate
network or
server
issues.

ms

20
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o

R

=)

(=34

By

BESEE

NFSIEL
I BRIR(F
{RZERa)

ma_node_
mountstats

_access_ba

cklog_wait

Access is
an NFS
operation
that checks
the access
permission
s 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

20
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]

o

R

=)

(=34

By

BESEE

NFSIEL
I BRIR(F
ESULNLE]

ma_node_
mountstats
_access_rtt

Access is
an NFS
operation
that checks
the access
permission
s 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
measurem
ent for NFS
latency. A
high RTT
can
indicate
network or
server
issues.

ms

20
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o R =) EiRaX | B BESEE

NFSf##7T3Z | ma_node_ | Lookupis | ms >0
HEEIR{E | mountstats | an NFS
$FZERTE) _lookup_ba | operation
cklog_wait | that
resolves a
file name
ina
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.
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o

R

=)

(=34

By

BESEE

NFSE#TZ
H-aINmIRIE
FiRASE)

ma_node_
mountstats
_lookup_rtt

Lookup is
an NFS
operation
that
resolves a
file name
ina
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
measurem
ent for NFS
latency. A
high RTT
can
indicate
network or
server
issues.

ms

20
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o

R

=)

(=34

By

BESEE

NFSIZE3 14
IREIRZERT
18]

ma_node_
mountstats
_read_back
log_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

20
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]

o

R

=)

(=34

By

BESEE

NFSIZE3 14
BREEIRET
18]

ma_node_
mountstats
_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
measurem
ent for NFS
latency. A
high RTT
can
indicate
network or
server
issues.

ms

20
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o

R

=)

(=34

By

BESEE

NFSE {4
IREIHZER
i8]

ma_node_
mountstats
_write_bac
klog_wait

Write is an
NFS
operation
that writes
data to 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

20
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o R =) EiRaX | B BESEE

NFSE 314
BREEIRET
18]

ma_node_
mountstats
_write_rtt

Write is an
NFS
operation

ms

20

that writes
data to 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
measurem
ent for NFS
latency. A
high RTT
can
indicate
network or
server
issues.

% 5-4 Label Z=#=
BirdxR

BRFAER

Label&=F Labeli#i®
pod_name BEEfEpodiIE=E.
pod_id AeEEFTEpodiIID,
node_ip AEEPERIT=IPE,

container_id

D} | O | D}

I
o
afa
o
o
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]

EIRR Label&F Labelji#ig
cluster_id EE£ID,
cluster_name ELRERIR
container_name BEAIR.
namespace =FPeIEPODFRERIGE=TIE,
app_kind EXE & ownerReferencesfIkind=E; .
app_id EYB & ownerReferencesfJuid=ER
app_name EYEH & ownerReferencesfIname=E; .
npu_id SEENIDER, tbindavincio ( BMSE

).

device_id FBRYIAILIEEEAIPhysical ID,
device_type FEBERYIAIRMEZRER
pool_id YIEE BRI MR RIRHId .
pool_name MIEE BRI AV EE i name,
gpu_uuid BEEAMIGPURILUID,
gpu_index BEEMIGPUIIERS,
gpu_type BEEAMGPUMIELS

nodeZ%A3EHE | cluster_id ZnodeFf/ECCEEREHIID,
node_ip TP,
host_name TENENZ.
pool_id B E BB AR ID,
project_id YIBZ Bt FHproject id.
npu_id SEENIDER, tbindavincio ( BSE

).

device_id FBEERIAILIEEZAYPhysical ID,
device_type FEBERTIAIRMEZRER
gpu_uuid T EGPURJUUID,
gpu_index B FGPUIZES,
gpu_type T EGPURYELS
device_name infinibandzRoCEM£Z M EHNIZ B ZFR o
port IBM-~EYIRES .

physical_state

IBR-RE M iR EAPRE .
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B Migtr ERIFRFEIAOM,
HRSPRH

e  ModelArtsLA 108/ /xB95%
&

TS hIEER

o BREMECETRMAIGSEhttpE IR [ERIFEIREIE X AT EEAT8KB,

L HhAREBE ISR

BT3B E MIEFRREPODRIYAMLI 4R EIZN T o

apiVersion: v1

kind: Pod

metadata:
name: my-task
annotations:

ei.huaweicloud.com/metrics: '{"customMetrics":[{"containerName":
metrics/task.prom"13}1}' # ModelArts BB NS S8 LA (E I 6 STREUSIT SR, 15

containerNameZ#{flcommand&%§
spec:

containers:

- name: my-task

HRIECAR B &R

image: my-task-image:latest # £ 9SLFRERRVRER

45”3 ( Lite Cluster) 5 Lite Cluster FRETE
EIRR Label&F Labelji#ig
firmware_version | IBR-RHIEHARZAN
filesystem NFSEZRINH RS
mount_point NFSHYIER .
Diagnos cluster_id GPUFRTETS =FT/EAICCESREEID,
node_ip GPUFRTET =HIIP,
pool_id IR E BRI AR ID,
project_id YIEE EiAIAEFAproject id.
gpu_uuid GPURJUUID,
gpu_index e EGPUKIZESI
gpu_type e EGPUREIS,
device_name infinibandaRoCEMZM-EHNZEZZFR o
port IBR-<HYiRAS .
physical_state IBR-EE MR AERE.
firmware_version IBR-REYEERR A o
B E X8R

B9

I AT L ERE TR A0S S S http i RBUEHTRA

"my-task","exec":{"command":["cat","/
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& WERABRMBEXISARET LB —1 58, AILIHESIdeCarAsaRESIR
iR, AEBEENISIIRERSEIEEESideCarSeE, XEFAUARSAWSAEASE

AR
BEMEtrEERE
%EX?E%%IEE’%&Eﬁ%Zﬁ%ﬁéOpen metricsHSBRYA, BIEMEIRRIRSTUN

<SSR B =R, .} <RIHE> [EUHE
2T (#FFDERE, IERFE) ¢

# HELP http_requests_total The total number of HTTP requests.

# TYPE http_requests_total gauge
html_http_requests_total{method="post",code="200"} 1656 1686660980680
html_http_requests_total{method="post",code="400"} 2 1686660980681

5.7.2 {#FH Prometheus &Z& Lite Cluster =551 R

Prometheus@—fAFHREIETE, ModelArtssziFExporterIige, H{ERF{ER
PrometheusZsE =75 INiE R FtiREXModel ArtsSREEZIRVIEIREIE -

{sEFai5AA
o ZUEENEBBIEE, WRBMEM, BRREXTHEBILINE.

o FHELLINGEESS, FEEPrometheustSrMEINRIE =T 2AHFRIIBIZAPI http://<T =R
IP>:<i%[2>/metricsicEXModel ArtsSREERIAIEIREURE

o FERIEEMAMERANIKOS, iw[S1]1EE10120~101392ERAYE—ixC
=, BRIAERNEOSESE T TR L8 SEREMN A S,

Kubernetes T Prometheus XJ1% ModelArts
. {#EFkubectiERZEERE, 1FMIRIEIESE B kubect UEIZEEES .
2. FEeEKubernetesfifa)iZi .
(FREEN AR IRIE2EEIZE prometheus-rbac-setup.yml, YAMLIMFRSIIUT:

AR

ZYAMLEFEX PrometheusEARZIHIAE ( ClusterRole ) , FiZAGBIRFHERMATHIER
IR, EAJEIEEPrometheusFRfEERRIMKS ( ServiceAccount ) , WS SAEHITEE
( 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:
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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. HATUI T e BIERBACT RIAIS N AR
$ kubectl create -f prometheus-rbac-setup.yml
clusterrole "prometheus" created
serviceaccount "prometheus" created
clusterrolebinding "prometheus" created

4. (FRIEFEXARIESELEprometheus-configyml, AEINT . ZYAMLETEIE
PrometheusfJECE , ZREPrometheusih BT NHRFHEHIIS R, BEalLAfE
FAIXLEReE .
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] # {§xEMmaos-node-agent-FEFFEREFFSLAIPOD
W EE SRR
action: keep
regex: Amaos-node-agent-.+
- source_labels: [__address_ ] # iBEFBUSIRECGEAELEFNIROS4_ address_ 9390,
__address__AIPODHIIPHBE, th 25 IPittit
action: replace
regex: '(.*)'
target_label: __address__
replacement: "${1}:10120"

5. WATUI ML ElEEConfigMapi&EiE,
$ kubectl create -f prometheus-config.yml
configmap "prometheus-config" created

6. (FREEXAREECIZEprometheus-deploymentyml, WEWUT,
(11 #%eA

ZYAMLATFEBEPrometheus, 15 EMEBIFERIKS ( ServiceAccount ) HRIEF T
Prometheus, EIITIE EEEIZAIConfigMapFiIRLAS R SeHI/5 T IEEE T prometheus
AR “/etc/prometheus” BF, FHEIZ--config.file=/etc/prometheus/
prometheus.ymIBH3EE T “/bin/prometheus” {FFZECE X1

apiVersion: v1
kind: "Service"
metadata:
name: prometheus
labels:
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name: prometheus
spec:
ports:
- name: prometheus
protocol: TCP
port: 9090
targetPort: 9090
selector:
app: prometheus
type: NodePort
apiVersion: extensions/v1beta
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. PUTUI T an<BlEPrometheussefl, HEEEIEIER:
$ kubectl create -f prometheus-deployment.yml
service "prometheus" created
deployment "prometheus" created

$ kubectl get pods

NAME READY  STATUS RESTARTS AGE
prometheus-55f655696d-wijqcl 11 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 RERYEREUIR

1. fECCETRHE/IPrometheusPIETI REFERMEAMIP, FHIIATRHNRZEAHRE,
AT RN, FeEFsMERIAIEI90906w M
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AR

WIR(FEFGrafanaXfiZPrometheusHI{EiRZE, AILUEGrafanaflBEERN, XELFE
YXfPrometheus#fEAMIPFIELEZE£H, REEXIGrafanagiE AN IPFIELEZ £ LHE]
.,
2. TENLSEEbhF=ta Nhttp://<o8tE 3R 1P>:9090, BIEFTFFPrometheusiaiziILs
Mo BEGraphEs, EHRNERMNEE—MEFRZTRENATEZIPrometheusiT&E
FIRVIEIREE:

5 5-7 TWJIH‘

[ | ’ = | \
\‘ T "%1*' ‘ ) | ‘\ r—l-y—J L
— At = [—
= \ TR | O e
W e g | e e —

5.8 BEHN Lite Cluster Fil
EHRITEBERILIte Cluster S8, ATIUBEHIIR, fELbHSHENBBILELE 3,
0
EEAFRERERREATIRE, FEERE.

MIE&IRTEIT2RAT Lite Cluster &R
FIF1 EFRModelArtsBIBIZHIS

T2 EAMNSHES, &F “AERERIRD > s9MEERE Cluster” , N “ogtEEEERE
Cluster” %FIZRXM@E .

SIS FERMEEERISIET, BHBETIN CES > BIR” .
SSIA FEBIBHMIATHEES, WA DELETE” , 8 “BE’ , WSS
e

BiJ8F/8 81 Lite Cluster &R
$£B1 ZFEModelArtsETHIRGE

B2 FEEMNSIhES, ®F “AIEERIRD > S8R Cluster” , N “IRMEEERE
Cluster” ZFIZRXMHE .

H$IR3 TERMEEERFTIERT, BEIBEII ‘B2 > RIT7 , BEE “RITER" T,
$R4 REFRERR, WAFSEBRITNER, FEFRITERR.
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WS PARTIEELSE, 9% “WRRTE BREE.

$6 Bk BT, BRREREESHASETNER.

W7 BREE BT, SHOE/SREEIRTEE.
R
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