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RABXEAG. @B RALE

BRIEN

e [P3][& LI RAIFAR]
- B E tab T B RER
- BEA: IR

BE I )1 Ie
S5.EBIALE AN IEHE, BLE N8, e .

HE
Hh e E w2kt B SORRE, JFRLE N PAL, BIULKICEENE . -
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X
NEAEF: kenBIETEIHZEA
* ERINEIEEE PASTETHZEA
PGB @ ShaVEs =]
A
pai
@ FD (BEF
nEs
IPHdE (E2)
ZOREFREE (BEVIISEARSEEFETD |
6. (EHIHLA AT IGHE, i B Hl.
AILEE A X

1LERIIFEEAY

2.igBwebhook, REREIRIEEEINTREIMENZEALL

Webhook: n/robot/send?access token=-e "l L] & it s =1

* FEFRERFIL Webhook fEllr, FELFRESERL L, HEGZENE
{5 Webhook tifi, mSTETERIEEES

Hrb Webhook ##:H access_token=)5 BN 2, B A T E 3R AL access _token.

L 1{E Webhook ) access token 3RHU T i [FI4T 4] Webhook, #x#&4x2E ik

Webhook B, b https://qyapi. weixin. qq. com/cgi—

bin/webhook/send?key=a412d913-335a-4973-a36d-ffc78282xxxx, H ' key=/5 I

RKAIN access tokens
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1.6 BRIIEE

1.6.1 B4E1%%

ASCAH I PAT R E-6 AL RS EHR IR T AlMaster A UIZRIN

an
[y

Z5487)||4% AlMaster
MATRE S O 2, BEE TR RGO ECR, 5 R A U5 s AT
R SMES o HIE— ME AT SN O RGBT I B AR A 3R B8 A mT

REHBUBR A S, 2 FBUESF1LIEAT.

N T ARBE KA o3 A7 2R B 2 ST 52 8 18 1T, PAI-DLC #2430t 7 3T AlMaster HIZ4H

WZRThEE. BEANFEET AlMaster HIRFHNIZRRGAM I T B PR .

1 1
| Buggy-detect Code | User Code

P S
Error Report g User-define Err |
controller statistic/metric | 1 SDK |
*h\\“““‘“-~ . TF/PyTorch
bl “ AlMaster Client | TraTmn
Notify/Control/Handle g
job status Training Worker
KubeDL
Restart/Abort

Job

AlMaster J&—MESFCARIELE, MMESITR AlMaster FIFREIIEGDIREG, SHk
—A AlMaster SEBIAMESS HAt L] —icia Ty, ERMTS IS Ba I, IR s rE
Ho

FEARA AR ZR DT T, AMaster "PERRE 1 PI/MELER, —ASEUTHE 1 JRATHIZ 5 108 ]
R IR, 0 AMaster 3 A ] 5264 python ) sdk, FRVFHI H E R
HE R, AMaster 3 H #8114 pod i) H EFEM E 2 SCREHE BEXFEL, 50 2 A5 1

SRR

{ERAAE
SHB—: REFHISFSH
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HSEIRYE AlMaster SCRFNEESHGRMN, H S5 FHINASERCE R, KA EHI

BB FFREHIIZGIIRE

] AESRAC PAT-DLC YNZRAESSI, dl 2] & 8 SDK 1975 ST 8 A I 2R T Be -
FESSBAT AT, SRIEICE KBS SH, SRS AT N AR, T ORBEAE 55 RE 1L W

1817,

PHE=. mEFHIIZERIIE

A0SR 2 IR A I ZRIC B AN REE AL S EESR, T DU A I 2R o Th g, i
AlMaster SDK HE XAEHRHE T . MESBITERET, AlMaster & HhFH# M1 A H

H, JEMEE SCREHE R H, R R AR AR, R .

THR—: BEESHE

META R NZRDDRE SHFIC B SN T, Rn] UG AT R BN AT 55 C B 1A 5 I 25
WA . RS R A HIIZRINRERT, H5 SRR A I 2R N A I B 2B S 2T .

BB TIREN R

ERAkE

BESH

__job_
execution-

mode

--job-max-

running-time

SR

BCEESSIEITRE, EWT:
Sync: EHES.

Async: B5E5.
FEMESEBBHEITHRE. T
A EIRER:

B ASHFEERES.
BLES—RRAFTEBLMHN

Worker 3Z451,

EEESATFRISRKETIK, IE
BY, BN,

WRESEITREBISZERS, W
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BESTRCARM. BIAMER-1, &
TAFHEIZIIRE.

iz

LiZSHEUEN-1 1, EBHEKNE
ITRHRLAE R SR ER A,
HEFEMSEIGSHIIRET
ESEXNSITIHRE, LARIERIEY

K,

ERERESRMEENENEI TR

--enable-job- B, EEARTIESER. lEN

restart T: False
ESERR False: RERES.
B True: BRES.
--max-num- REISRAERRY. BEIRKX
of-job-restart BERHE, SBESRCHRY, ’
BEEFREES Hang BERN, R
SRS, BEWT:
--enable-job- False: T"TAFE.
hang- True: F"FHZ. UISRATE Worker False
IE{TECE fE55 Hang  getection SEIfg Stdout i Stderr HRSESS
($tXRET | (FLHR EREPRE S, BMAISE
Worker 261 17) F&E =)
ESGRY) g
REASTEITHIREEK, E
--job-hang- B, BRI,
1800
interval LESHENTIHCRISIZER,

WEESIHEARE, FMERES
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--enable-job-

exit-hang-

(E=pEhlii) detection

Hang (f&
1HHT) &
=t
--job-exit-
hang-interval
BEEE
--fault-
(&8
DI tolerant-
Worker Sl
policy

KMAIHR)

EAFEESIEHEY Hang BER
W, REHEESES. BEWT:
False: RAFFE.

True: R-FRB. HESEAD
Worker SLAMNATRRINMS , SNSRTERS
ERERESRBER, BRE

SBER.

ECEAS RIS LRI TR A
K, B2, B,
SESBUMETIZER, W

ESRCARE, FMEESER.

BIERIRSHEENT:
OnFailure: {ESSLHIHIMFFRT:
RLESEXFHEBRLMN
Worker S5,
BLAESETFMERES.
ExitCodeAndErrorMsg: {55 HI
SERS, FIMTRM Worker SEHIRY
BHBAERATER, NRHE
Bi&M:

S RERAMAY Worker SE
8

BLESRERES.

Never: XEBUES AL,

EEBESIRC IR,
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EeE R Worker SLffl EE—4H4iR

ERfERER
--max-num- IR RS,
KA 10
of-same-error LERHIUREBILZ(ER, B
RE
BESTRC LM,
EEERATHERE.

--max-
LKW Worker SLIELHIEITZE
BRABEE tolerated- 1
By, BEiEBMESIRC AR,
failure-rate

BONMBER-1, FRTIERIEE.

SER_: Fianialdiee
(AT LITERRAE PAT-DLC YIZRE S50, JF I eI ZRT e

W Pt B T R BRI SR D REAE I I 6 3258 PAT-DLC WIZRES5 I, S m] IEREAAS B
DX, ITHFAEEINGIT R, JHFREFSISH, HEES I GEEERIE).

PAIRMERTE (F5EE  F552

< WEBES

BARE
=

TTHXRE TRiEf c
* 55805 it

E35aF
* SR PyTorch

SEHIRE &S +
YEERCE TRIEE o

* TS @

SRS [ @)

g8

Horp: BASHEE N, HSWLCLEPER 1.
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\

TR= EEHE)IZRERINEE
SAT LIS AlMas ter F) SDK, 7468 11 LA AR AN ) 937 S B 2 11 53 iR o)y

1. fEF L T4 2%, AlMaster SDK

pip install -U https://pai—dlc. oss—cn—

zhang jiakou. aliyuncs. com/aimaster/aimaster—1. 1. 6—cp36—cp36m-1inux x86 64.whl

2. EEERHIZIEEIIGE
(D BB H R XFHRET
ARNZRIIRE N E T W W] B U R A IR, i REEA B Worker SEH

H S B SC B 7 I b AT A4, AT AR SRS T T LR it AT iC . BCE
SRR, BRI 2 R R I Worker 52451 3 H A EAT S B BT

i B
lC B H 8 U I, A4S TR 75 ZEC B O Exi tCodeAndErrorMsg.

PyTorch 1145 H & X 248 4 e Bl :

from aimaster import job monitor as jm
jm config params = {}
jm config = jm. PyTorchConfig (#*jm config params)
monitor = jm.Monitor (config=jm config)

monitor. set retryable errors([”connect timeout”, “error yyy”, “error zzz”])

L
o3 B

H.H: monitor. set retryable errors "L E KIZHEN N H & L T,
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(2) 7B B % XAE% Hang 7 H

H RTAE55 Hang %k I AR C B2 B X BEME S5 1 (HARAE SRS 2 2 B BU . 40
M HIBE ARSI, RBCR HARRHS, EIIZR0 B H B gtk . v 7RI R i
REPRIE A BT 55 Hang 53 H U 75 £1, PAT-DLC $248t 1 70 ir B H 72 SUE55 Hang 7 Rl D) fE

SCRFIBTEA R ZRI Bl B AN R 194E 5% Hang S A &, BARBCE 7B F .

monitor. reset config(jm config params)

# Example:

# monitor.reset config(job hang interval=10)
# or

# config params = {”job hang interval”: 10, }

# monitor. reset config(**config params)

PyTorch 15570 Bt A 5E XAES5 Hang SR AS = GIQ1TH -

import torch
import torch. distributed as dist

from aimaster import job monitor as jm

jm config params = {
”job_hang interval”: 1800 # 4:J7) 30min f&l
}

jm config = jm. PyTorchConfig (**jm config params)

monitor = jm. Monitor (config=jm config)

dist.init process group( nccl’)
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# impl these two funcs in aimaster sdk
# user just need to add annotations to their func
def reset hang detect (hang seconds) :

jm config params = {

”job_hang interval”: hang seconds

}

monitor. reset config (¢jm config params)

def hang detect(interval):

reset hang detect(interval)

@hang detect(180) # reset hang detect to 3 min, only for func scope

def train():

@hang detect(-1) # disable hang detect temperally, only for func scope

def test():

for epoch in range(0, 100):
train (epoch)
test (epoch)

self. scheduler. step ()

1.6.2 Al TfEiR

A4t AT TARFRAIAE T o SR RIALES 22 SHESS S, AN R BRI 25, I T RE
CFEHERTEGE . BAR AR FAE LR BRI ZR, BRI UE I B A B 55, TR
LR IX SRR i A B ER AR (R sUEAT BHE AR I, BURRRR AR S5 A & 08 TR, $R5CH)
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TARRRAR S HRAT

— HbE/=
- B=R EI%

PAI RIBEE S 73T Kubernetes [ TAEV RS PATFlow, S e X SELI
TAEW, SR TAER A A LE] . PATFLow 8] YAML #%5f% Mani fest iR TR
H15E X (Pipeline Spec), AJLLEIE HTTP APT #2452 25 i34 AT, H PAIFlow J& i 7 55 fi Al

ST PipelineSpec, #RJG7E Kubernetes &8 FHAT AT SR RE .

PATFlow FEEARZERI IR T

Pipeline Spec

OperatorRegistry

Workflow CR

AdmissionWebhook

——artifact

Artifact
Pods Repository

Kubernetes Cluster

PAI 12t 7—1" Python SDK, BFI{EmavaE, BSTLAREE, AT
XHENET, FAPIEET PAI 1264489 SDK SIREM, (EREMETETIER,
SASHE3ZE] PAIFlow 14T,

N i

fEiBid SDK EEFT{FimAl, FZEBT T#E PAIFlow FI—LERIEE.

e Operator: ZHfF, XFMN PAIFlow HI—ANAE, B8 7 AR5 N H 2 X5
B, BARMSEISCFSAEPAT, 302 TAERBUT . WRA el s, Wik MN
MEEHEHMES, PATmAEEE . WRAARSEIRE 2 AN A
DAG, X2 A2 —A TAER (Pipeline). FHFMIEERIAME, w] LA 2
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PAIFlow Ja¥m, SRR T TAERME, W RSN HRSEE, HEER T
PAIFlow J& ¥ 04T -

e Parameter: Z#, HMFHE XSHtk, P v LliEid PipelineParameter

EXMASEER, SHERM S E int, float, bool, map, string &, i

B BLEIME, WERI VB S E, RS FIAT, B R 4L £
TARSRAE A TAE G, D AUES Bl (24

e Pipeline: LAE#t, H v LMER VA MAE PATF Llow HIZH A B2 A e CI4H.
PR TAER .. TAERCFSEL, HPES TS 805, oL TAER
P22 F] PATF Low Jauiigfr. [N, TAERE CREM 2 PATF low i, 1EN—A4
MR

o Step: TAEWMINT AL, H— DSk, H P AE TAER A S AR,
B LA B 7R B N S DL S B TR AR 25 B A

e PipelineRun: TAERAESS, o LAEGBURAMAFSESL ] PATF low J&5im$ AT AT
S, SRS RN AR RS, SRR PR A I B A 2 A AR R RS

o Artifact: TAEMTT S ZEEBMEIRGEE, A TERFM—D AT
WG, H PATFLow ¥4 e Sk B B MOE (R A7, SR JE a8 B —A R I A T
XA A

e ~

[ Operator Definition: ' — Operator-A
= in&uts‘ Register Operator——| |
- outputs '
- container Pl Operator-B
| - command |
: rator-
SDK : Operator-C
Operator H
Get RegisteredOperator | X
| Operator Registry

Nodem\Artilacts
=N

SDK A §
S(epAN — "
o P 2 ]
A/StepA? | __submit run NodeA2

: . TAdifacts
StepC! Operator-D : NodeC >
¥ '
NodeD
StepD

\ PipelineRun /
Pipeline :

PAIFlow Service

= EETF
1. %242 SDK.

THE pip 2P K SDK, PAT AT .
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LB
mAR SDK F#F Python 2 A Python 3 A, {H/& Python #k[X &% 144

Python 2 A, [HIHHEFEE S Python 3 ¥ 3&Ei24T SDK.

python -m pip install ——upgrade pip ——index—

url=https://mirrors. aliyun. com/pypi/simple/

python -m pip install https://pai—sdk. oss—cn—
shanghai. aliyuncs. com/alipai/dist/alipai—0. 3. 2b2-py2. py3-none—any. whl -

—index—url=https://mirrors. aliyun. com/pypi/simple/

2. WAL BRI SDK Session.

RAZTARRAES, B RAF TARRAMF TR 2SS PATFlow JeimAZ I, & EH R
PBEAA R FIVGIESS B o F P AT LU RE 2 5% PAT (dE I & i LA P E B, BE A
FIFIAESEIE, PLK endpoint {58, W~ EfR.

2 ken &

FP&: ken
Token: DTERNTOs o o s QJd

PAIFlow Endpoint: paiflow.cd... _

DLC Endpoint: dlc-g-towe 77
EBRER

FIEEI0 (RN /S H) HRIO(ZAEH)

0/0 MBjs 0/0 MB/s

BREIZRT, B setup light default_session #I4f1LERIN session,
L1V EAMEAN

import os
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import pail

print (pai. version )

print (pai. file )

from pai. core. session import setup light default session

# PAT-EFLOPS (PAT f bl ) AL ROk, WA AT A5

# HH username/token 15 51 M PAT-EFLOPS 7= % 6.

# ak id HJHATHIH P &3R4,

ak id = os. environ. get ("PAI EFLOPS DEMO USERNAME”) or ”<UserName>”
# ak_secret RIARTHIHI AL token, WAEH] G HIHFER
ak secret = os. environ. get ("PAI EFLOPS DEMO PASSOWRD”)
”<{Token/AccessKseySecret”

# PAIFlow f# Y endpoint, iEMEHIEGEE

or

endpoint = os.environ. get ("PAI EFLOPS DEMO ENDPOINT”) or “<PAIFlow

Endpoint>”

sess = setup light default session(
B REAF TSRS
access key id=ak id,
# HIJ" Token, H7EIZEH| &AM H EIKE
access key secret=ak secret,
# PAIFlow k451 Endpoint
endpoint=endpoint,
# BEAFT, BOAMER HTTP
# protocol="http”,

)

sess. provider

Pu. BEXAEMH
(1) elEEH

1E PAIFlow ", A /i $ B2 AN 2HAY: (Operator) , #IEE—/NLAEIR (Pipeline) o
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PERAEAZ B PATF Low [ —IRIAT, X — TAERAESS (PipelineRun), Hi PAIFlow IR%% 56
KSR ENTEY, HER] Kubernetes EHUAT, TAEWAES TR —ANT A, XM F]

Kubernetes EHJ—A Pod.

FIP AT DU I A 5 ORI, e C2i i rE, #d—A TR ATl

@I SDK #2441 ContainerOperator #4J&—4> PAIFlow 4144,

L~ ContainerOperator fj— M FHFE51, —B& Python 40hY, TETHIEITH
AR A &

e image_uri, command, env 5} HIFEIRTT SHATE A SRR, 8174
A, AVEANBSHHATREER.

e inputs fl outputs ZHuE FH T FRoR ALAF S AR 5 B e L. P FE
inputs #1525 (PipelineParameter) #E7LL{E command, UL env i,

PU{{inputs.parameters.parameter_name}}(¥)jz:\5| ., HH, parameter_name

e inputs FSEIIA PR, PALF Low IRIEFZAATEST I IS bR S 85 BIE et 5 5
E(J#L"ffﬁf EE‘ III L; o

from pai.operator import ContainerOperator
from pai.operator. types import PipelineParameter
image uri = “python:3”
# FJEE PATF1ow Z401F
container op = ContainerOperator (
inputs=[
PipelineParameter (name="fo0”),
PipelineParameter (name="bar”, default="Bob”)
1,
image uri=image uri,
command=[

“python”,
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https://kubernetes.io/docs/concepts/workloads/pods/

“import os; print(os.environ); print( Parameter Bar is

”

{{inputs. parameters. bar}}’):”,
1,
env={

"Hello”: "World”,

”

“ParameterFoo”: ”{{inputs. parameters. foo}}

)

# JTENZLFRE LI YAML

print (container op.to manifest(identifier="Example”, version="v1.0”))
# S ARE L YAML ST

container op. export manifest(file path="/tmp/component def.yaml”

identifier="Example”, version="vl.0”)

PATF1ow f# FH YAML #% 30 SCPFIFRIR Pipeline 1 X, nf LUERIE op.to_manifest 351X

XN YAML 52 X A2 op.export_manifest 5 HAH I 1 52 SCRIARH SO, R i e S0k
A LA TLE PAT I ARSI & B AR R 4L

N YAML 32K E T BA B ContainerOperator I+, FHorr:
o spec RAFMIZITE X, WE THHMES, firmd, HELE
(spec.container), LA N4 5 € X (spec.inputs 1 spec.outputs) .

o .metadata Z4UFNITER, 2 EAEME, AT DUEE XL 5 S W
RIS L AL -

apiVersion: core/vl

metadata:
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identifier: Example
version: v1.0
spec:
container:
args:
- —C
- import os; print(os.environ); print( Parameter Bar is
{{inputs. parameters. bar}}’ ) ;
command :
— python
envs:
Hello: World
ParameterFoo: ’ {{inputs. parameters. foo}}’
image: python:3
inputs:
parameters:
- name: foo
type: String
— name: bar
type: String
value: Bob
outputs:

artifacts: []

(2) HAEFMFIET
Wt SDK & X f4H Ak, FTLLEIEIRAEE] PAIF low $4T, AT CAVEE] PATFlow, LAfE
Jas: 8, BRI LS LIRS .

SR 8 N PR 23 (inputs) , 221 AT DLE B ASAE PATF Low Hig
7. LA EWEMALE, &L T W34 foo, bar, Hr bar Z4$ 4t T ERIME, F %
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PATHS, "TRAEREEAE. JEik SDK 3R HAT G, SFTEMENLR URL E S, H P AT Ll /F
Mk URL & B AT S PATIEE .

PATFTow W SCHREAFIVENHLE], i . .save BH, ALK A HAE 22 (1 2
(B ARG (MR PATFLow. 38 EMN RS 1) identifier, version {58, M/ wILLIA

i SavedOperator.get by identifier 4 LI 3REL L iE M 4L 4E

import time
from pai.operator import SavedOperator
# EEIBATIE A
run = container op.run(job name="jobExample”, arguments={
700" : "Foo”,
}, wait=False)
print (run)
# ZHRAE AR S
op version = “v=%s” % int(time. time())
registered op = container op. save(identifier="containerOpExample”,
version=op version)
print (registered op)
# IRELCL F DR A 2 A
remote op= SavedOperator. get by identifier(identifier="containerOpExample”
version=op version)
print (remote op)
assert registered op == remote op
# PRI OLEMBI A A 5IR
for op in SavedOperator. list():
print (op)
# AT A

remote_op. run (job name="RegisterOpRunExample”,
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arguments={
“"foo”: “ParamFoo”,

” 7

"bar”:”ParamBar”

I8

wait=False,

h. WETIER
AR A REAT B AL DAG, M — A LARR . X AT, S PAIFLow o
VMR, SR SDK M RRE M. LT Al

from pai. pipeline import Pipeline
# AR A
local op = ContainerOperator (
inputs=[
PipelineParameter (name="x", typ=int),

”

PipelineParameter (name="y”, typ=int, default=10)

1,
image uri=image uri,
command=[

“python”,
1,
args=[

g

“import os; printCop vresult 1is’, {{inputs.parameters.x}} +

{{inputs. parameters. y}}, os.environ)”
1,
)

def create pipeline():
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x = PipelineParameter (name="x", typ=int)

# stepl f2ffi FH LA _ECyE M4

stepl = registered op.as step(name="registeredStepl”, inputs={
“foo”: "ParameterFoo”

D)

# step2 Fl step3 &1 F ARy M A 244 ) 22

step2 = local op.as step(name="localOpStepA”, inputs={
"k,

b

step3 = local op.as step(name="1localOpStepB”, inputs={
"x”: %,
”y”: 1000,

9]

step4 = registered op.as step(name="lastStep”, inputs={

”

“fo0”: ”“ParameterFoo”,

b

step2. after (stepl)

step3. after (stepl)

step4. after (step2, step3)

# Pipeline MRABHMIK RIMEFHPTFR R steps, BLA inputs B4

return Pipeline (steps=[step4])

# ¥J% Pipeline

p = create pipeline()

# 38 i graphviz AT ML 4L T fE WM DAG , i B A ML % 3 Graphviz:
https://graphviz. org/download/#executable—packages

p. dot ()

# FTEA Pipeline B Manifest & X.
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pipeline version = “v-%s” % int(time. time())

print (p. to manifest (identifier="example-pipeline”,

version=pipeline version))

p. export manifest (”/tmp/example pipeline.yaml”, identifier="example-
pipeline”, version=pipeline version)

# {TEN Pipeline Jir s IS

print (p. inputs)

# 25 Pipeline 817

p. run (job_name="pipeline run example”, arguments={

”X” . 22’

# 7 Pipeline
reg pipeline = p. save (identifier="example—pipeline”,

version=pipeline version)

remote pipeline = SavedOperator. get by identifier (“example—pipeline”,
version=pipeline version)

# BITIRAEH) Pipelinel

remote pipeline. run(job name="remote pipeline run”, arguments={

"x”: 200,

iHid Pipeline $&42JAITEIAIAESS URL, FI/ ] DAL & BE TIRRMSATIEEE, 11

i H SRS

SN
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@
Q

YNE){sER ContainerOperator #A32AY284, LA E¥I%ERY Pipeline RJLABTEIR

PRIETRE

ST

2% PAIFlow iz17, tBaJLAEIEEARZE PAIFlow [Sif.

PATFLow HH B CAEV, [RIFESCRAME R —> YAML 7R, DL BRI R ARG, X R

YAML #% =00 AR E X F .

apiVersion: core/vl
metadata:
guid: 75ebcdbd631c4a2497c46cb125304fdf
name: tmp—n4r8xtqlul3dialr
spec:
container:
args:

- —C

- print C op result is’,

{{inputs. parameters. y}})
command :
— python

image: python:3

{{inputs. parameters. x} }



imageRegistryConfig: {}
inputs:

artifacts: []

parameters:
— name: X
type: Int
— name: y
type: Int
value: 10
outputs:

artifacts: []

parameters: []

apiVersion: core/vl
metadata:
guid: 1a20943d0ff744488ce55e7c9510bb54
identifier: example pipeline
name: tmp—i2vup9fcipzlad24
version: v—1635434866
spec:
inputs:

artifacts: []

parameters:
— name: X
type: Int
outputs:

artifacts: []
parameters: []

pipelines:
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- metadata:
guid: 7b5ebcdbd631c4a2497c46¢hb125304fdf
name: local op step 2
spec:
arguments:
artifacts: []
parameters:

- from: ’ {{inputs. parameters. x}}’

name: X
- name: y
value: 1000
- metadata:

guid: 75ebcdbd631c4a2497c¢46cb125304fdf
name: local op step 1
spec:
arguments:
artifacts: []
parameters:
- from: ’ {{inputs. parameters. x}}’
name: X
- metadata:
identifier: containerOpExample
name: registered op_step
provider: ' 6
version: v—1635434597
spec:
arguments:
artifacts: [J

parameters:
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— name: foo
value: ParameterFoo
dependencies:
- local op step 1

— local op_step 2

7. fEFRMIAFIZ A M

i#jd ContainerOperator B MIZH 1, 75 ZEMHH PR AR, B IUTEHEIA
WEIG AT, B2l /E command BUJE args 507 AL, M E A AR S .
ContainerOperator ot 7T - A fFE M W T

ContainerOperator.create with soure snapshot, Fi /7 a] LLiEal—BoiAS, 55 g

—NAfE

PiEA
H 5 2 # FH 8 Shell 882 Python A,

LR BIREEIH, FAMEH —A shell script ##— M58 Dlc /RN . A

HHATIS 2, WiANS% batch_size, epochs, SR dlc-cli $#2251E b,

%Wewritefile ”./tmp torch job.sh”
set —e
# torchJob. sh
# LN operator #2752, 2x LA 77 AHhAT
# torchJob. sh ——epochs {input_param epochs} ——batch size
{input param batch size}
epochs=$1{2:-1}
batch size=${4:-32}

cat << EOT > torchJobFile
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name=cli_pytorch_ job

kind=PyTorch]Job

worker count=3

worker_cpu=10

worker gpu=1

worker_memory=10

worker image=master0:5000/eflops/deepops/bert:rdma—pytorch-mnist

workspace id=wsloydurlpapu726

priority=0

command=export NCCL IB DISABLE=1 && /opt/conda/bin/python3
/data/user/ken/demo/mnist—-pytorch/mnist. py —backend nccl ——epochs=$epochs -
-batch size=$batch size

EOT

# dlc—cli Bt PATFlow JENF] POD ¥ IEAS &, 3515 username/token/Endpoint {2 &
# I —w
echo “Use Golang Dlc Cli”

dlc create job ——params file=torchJobFile ——interactive

# sleep 600

echo ”job run complete”

fii il ContainerOperator.create with source snapshot #4117, $#£22 %] PATF1ow

AT H PR LEE AT AR S M ¥ Job URL Bl 3 DLC VK2 & DU .

L

create with source snapshot ¥ F BRI\ 4515 C 223 T W WK — £ Python
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Package, DL PAI-DLC CLI T A,

from pai.operator import ContainerOperator
from pai. operator. types import PipelineParameter
import time
script file = 7. /tmp torch job.sh”
op = ContainerOperator. create with source snapshot(
script file=script file,
# AR inputs AT
inputs=[
PipelineParameter (“epochs”, default=2),

PipelineParameter ("batch size”, default=32),

)
print (op. to manifest (identifier="hello”, version="world”))
version = “v=%s” % (int(time.time()))
op. run(“script op run”, arguments={
“batch size”: 1,

”epochs”: 30

+. TERT RIEHEBEEYE

PATFLow SCRE BN SIAME B EEE, N MEHE, FRey artifact.  4H i
(1) Pipeline 75 BH R UM il 19 s T artifact I, <3 PAIFlow MIIRFESS, 5%
FREE %A

AN HIFEFFIZATHT, PATFlow 58K artifact MIaHE%, BRAMIAM artifact 2
7t /work/inputs/artifacts/{{artifact_name}}/value w2 . 1fifE4LLEIZ 1745 5, PAIF Low

LA RIS A E N 4 artifact, RAJEHEZF] PATFLow ] artifact /&, Bl
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i artifact fHiAEE work/outputs/artifacts/{{artifact_name}}/value.

/work
I— inputs
| L— artifacts

| L— foo

| F— metadata
| L— value

L outputs

L— artifacts

L— bar

L— value

PUN IR RFATAEN R B2, b2l BB artifact (foo), BHUESE

H—N#r i artifact (bar) .

%Wewritefile ”./tmp artifact read write.py”
import os
import time
def main():
base dir = ”/work/”
input path = os.path. join(base dir, “inputs”, “artifacts”, “foo”,
“value”)
input value = open(input path, “r”).read()
print (“input value is”, input value)
if input value == "Hello”:

output_value = input value + "Meta”
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else:
output value = input value + “World”
output path = os.path. join(base dir, “outputs”, “artifacts”, “bar”,
“value”)
# exist ok only work in Python3
os. makedirs (os. path. dirname (output path), exist ok=True)
with open(output path, “w+”) as f:
f.write (output value)
if name ==" main ”:

main ()

AR PA_E A — NS artifact HIZLME, FHKAEHBEN—A Pipeline

PAT. AT LB AT H run.get_outputs SREUR LA EHIHIH artifact {55

from pai. operator. types import PipelineArtifact, MetadataBuilder
script file = 7. /tmp artifact read write.py”
art op = ContainerOperator. create with source snapshot (
script_file=script_file,
inputs=[
PipelineArtifact (
name="fo0”,

metadata=MetadataBuilder. raw(),

1,
outputs=[
PipelineArtifact (
name="bar”,

metadata=MetadataBuilder. raw(),
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)
# run = op. run(“rawArtifactAppend”, arguments={"inputl”: “helloWorld”})
def create pipeline():
# stepl MIFILEALE K] artifact =& “Hello”
stepl = art op. as step (name="stepl”,
inputs={
“foo”: "Hello”
D)
# step2 fEIZATHY, &M H] stepl K%t artifact (bar), [T step2 HIISAT M2 MK
T stepl ), Z5[FET run after i X.
step2 = art op. as step (name="step2”,
inputs= {

”

foo”: stepl.outputs[”bar”]
D)
return Pipeline (steps=[stepl, step2], outputs=step2.outputs[:])
art pipeline = create pipeline()
run = art pipeline. run(
“artifactExample”,
wait=True,
)
# FKHX Pipeline iR 24 HAE B
output = run. get outputs() [0]. value
print (output)

assert output == “HelloMetaWorld”

1.7 2.2.6. BE&E~
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1.7.1 X{HEE

AT ] A S B B T e

—. HAXHERE
FEFEH G i M R E B O SO E L, A E BT, W R BoR:

XEE

BRIIE red
XHER ™ ‘ Q BRI & Efex# SRR
v = ARAER
= cpfs-test(HDD) t it
XHER & BPER & BEENR DI 103
= cpfs-test(SSD) IS
= cpfs-test(HDD)
W/ RAT WRAT - wm EeE BR
= cpfs-test(SSD)
= ba:iesl project02(HO ‘ B /5 i# 288 TF# ESE B
= lyq_test_project02(SSD)
B2 L i 58 FE 0R ESE M8
= lyq_test_project02(HD
= lyq_test_project02(SSD) ‘ blast BB B - s B
= test-0619(HDD)
! /BT W/ - iBE P
= test-0619(SSD) ‘ /BT RIAT EDE W
% Gelloree B/ WG . CUNE TR T
= test-0619(SSD)
= B/BRT WRAT - ESE WR

yangyi-test-0616(HDD)

—. ERXHERE
FEAMEHFFR, TR RIS RRIPTA B, mdEm A ES, I8N
ZH RSO 0T U N R A
o LAEXME
o FrEsCiFR
o TEIMF
o BHAR
o B ALk
o BHIBR ST Bt

1.7.2 YRS E

AR A G e 1) A B 2k
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W
— MG R T B SO B A A AR AT . 0 SR A R B M B L
& ri M BB,
B FEAAE

BT A BE AR, AT DU I B R B A B e, ST LR R
FPEEEOBRERE, HABIEERESE. PAT RIREH TG 3HF NFS Al
it IS B A

—. NFS #UR&ER B
(D) FANBERERE, %4 NFS b1, FTFF NFS HE 513,

HiERECE

+ MEMIEREE WA ES BN Q

NFS  BRISAFHES

B NFSHE#HA NFSEHER FiEFHER Hik BIE2ATE)
2023-06-20
test_nas_74832 10.193.1.141 /test/nas/ /home/data test_nas_74832
15:40:40
2023-06-20
10.193.1.141 1 /home/data
15:03:23

testcreat (D

(2) RiEFEBRELE, JEAGE NFS a4 i

CHBEBIESREE

NFS BREAFME

* B

R
* NFSHEE#R:

] 13-} T aJ %
patt
FihFHE R /home/data (%]
FRANBELRENE R 304 M:python /root/data
3 B
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(3) MASHUL -

24 5%
2R BIRKE 2~ 64 FFRIZIE, RFEF. 7. ML MR B,
fik HRKE 2~ 1024 ZFZE.,

SR LIELAMBE N SRR ERIT B SR M RATIERIAY NFS JRSSHbiE, 8000 IP: &2, 10

NFS ZFE#=
8.8.8.8: /path/to/data
FFiEER (EFRRERIRE B RS HMN: python /home/data

—. BRFATEE
(D HEANBEERE, AEASRAFEE, TR RALLEEIIR:

NFS BHR/AGHE

-1 Ifr=sia) Reslw BmEEE FEGRAR e CrEetE

dsds (1 hostpath-pvel hostpath:/nas/data home/data

(2) HEHEBIEREE, FEFARIAEE, EANCIE .
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<CHZMESREKER

NFS BREBAFHE

B

HHERA: v
FhEERMR: v
R

KiwFEER: /home/data

(3) MASH UL -

24 5%

BR BIRKE 2~ 64 FREZIE, RFEF. 7. ML MR B,
THERRA MFIRAEE ST LAERRITT R SRE A,

SRR MFIRPEEERTLAE RN ES.

Tk RIS 2 ~ 1024 Z=RFZ .,

FiEEER (R R R R RS H 4N :python /home/data

1.7.3 Al (RIS EIR

— BEHER
AT BifR H BT VLS Docker Bif%, 48 AT DAAEGHRPIRAE 4T AT M) Docker BEfR:

1 AR G A SHURE, SRR EE-OAI REEHE.
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2AEGBFIR I, W EELHTT AR SES, ORReEeR. GBA. &
Bk, FBRDEELR

HIRIIR

O EAIEIERARENREBRFRENSIRNSHE, HAED LEFEREGOSRNE. AREHANESEEREPRGEERT.

BIREM BABIMER
RBBIR BIERA BlERETE) Rigtht BRgAN
2023-02-27 master0:5000/eflops/pytorch:py3.6-tor
torch:py3.6-torch1.8-cudall.1-sshd-ubuntu18.04 P23 7.4GB
il sl aae BRAR 35835 ch1.8-cudaTl.1-sshd-ubuntu18.04
pytorch:py3.6-torch1.8-cudall.1-rdma5.2-sshd-ubun AHETR 2023-02-27 master0:5000/ eflops/pytorch:py3.6-tor Sk
tu18.04 13:58:36 ch1.8-cudall.1-rdmaS5.2-sshd-ubuntu...
2023-02-27
tensorflow:gpu NHETA 13:58:36 master0:5000/eflops/tensorflow:gpu 1.4GB
2023-02-27
tensorflow:cpu AHATE P master0:5000/eflops/tensorflow:cpu 749.9MB
2023-02-27
xgboost:xgblgb AHTIA 13:58:38 master0:5000/eflops/xgboost:xgblgb 824.5MB
tensorflow-training:1.15-gpu-py36-cu100-ubuntul8. AHFTR 2023-02-27 master0:5000/eflops/tensorflow-trainin 4.4GB
04 13:58:39 g:1.15-gpu-py36-cul00-ubuntu18.04
2023-02-27 master0:5000/eflops/tensorflow:2.4-
tensorflow:2.4-gpu PHEA P e 3.8GB
13:58:40 u

FHROAIE NI ZBR IO &, Hrh AT AR 28 G T - 35t
Ao

—. HEE®B
1 SR 5 B — AN IR 2R S SR bR AR AR, R B 1 P B R

i DLC AT THPUTII Fan< . KRTaAT TRTHZER, SHEa 1L,

S
7

T

=

dlc—cli create—image \
——identity file=/cpfs/user/ken/auth \
——pod_1d=d1¢-20210308111132-pid8uevpvrk22-master-0 \
——image tag=chenkun/test:vl \

——is shared=True

TiEA
o HiZm 2 HNE LR O LA — T Running ARZSHT Worker (B
container).

57



eimage tag HAHIHEHAZE SR, wdA R ER €54 G E R E LA
namespace AJ%4%, FREt/Eue BN L.

eis shared H>K#E IR NAFEMG . WHSE False, MIFRRFERZNAT
U
= FELEER

1 FE BRI BRI FAAT 7€ Docker Push J&, {8 A% SR Z MR (5 B AP 25
P Pe, BETETA F A8 AR S AL ) R R AR B A R i R

dlc—cli sync—image \
——identity file=/cpfs/user/ken/auth \

——image tag=chenkun/test:vl

Po. RS
T IAA BB, ETUUMIER, Rk

1. skl e diBGERIES T oMk, BITMBRZER. B,

2. it dle—cli A7 L E:

dlc—cli delete—image \
——identity file=/cpfs/user/ken/auth \

——image tag=chenkun/test:vl

L]
BRG] DUMBRAE T 5%, E@ i R aeBREBRA N H S8 -
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