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7RI EF LR MLOps

Bruno Klein , Amazon Web Services (JAWS

2021 £ 12 B ( XA EIEFH)

HEAFRERRENRES (ML) BRERSTERISERERGTRIE AR LA, H2RF
JBERER-FEREESR., ERF, EMNEFETEETRENHES , AT SN ZETI
RR , #fEshaEeinEBMEREZNRE.

TEHRZFIMNLERRKERHIEETR , Rt T RR LT LNRERXR |, flEsE N
WA, BRUCAGNAREARARES | X—FXH—SME 7T XERB, XLERBEX T HRARE
%, EERRENER  EESRNNEDT , VIRFEIARNEBREREEENERNELLER,
RiEmIE T BB T RMHBRZFE T E M TERABPXLEREBYEEF S IRE (MLOps) &iE3KEK.

BT MLOps X2 —MEFEN A& , AEXERFERNMaZBBENLERE  E2aXRBMERE
WA, EAEREYP , MLOps REXKD HEMEERE :

- BiE

« &k

- BE

. g

H#rlbSSRR

HEEFHRRPHENRFIRER -—HEERESZ AT VAR KREF XEFRNVENEwAY (£
REBRTEERILF ). NRFIRETUNLSHEFBRAARANE , BEMNHRARS. AT
RAREBFEAE , Dl NERBRATRANMBENZLHEN REXEK, N XS RIR[ET RS
RABZER , FINBIEER K XSEEREE-BRERAGHASH®ET. BERRBXLERZE , dlb T
MEESRNRKEAZE, RIFMZINELS B R,

HBREIRBER/LA , eMMENNTLEFTRRENIRZIESNLSFE , RLEFENSHE
BEMTULEZRBTENRE, RAEEHIHOSNERAFRETEERLS , MEEATEHPERMTIL
L EEERE, REEFRABYERVEENZ M,

MERARALEFR-HSZEMMES , FERENER, JIRFIITEM, BEIEMARGTEM. &#
AERNBJ[BEIEARE , RANBWELUIXEREENE RN B R,

BiRl SRR 1


https://en.wikipedia.org/wiki/Cross-cutting_concern
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https://aws.amazon.com/blogs/machine-learning/use-the-wisdom-of-crowds-with-amazon-sagemaker-ground-truth-to-annotate-data-more-accurately/
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https://scikit-learn.org/stable/modules/generated/sklearn.model_selection.train_test_split.html
https://scikit-learn.org/stable/modules/generated/sklearn.model_selection.train_test_split.html
https://spark.apache.org/docs/latest/api/python/reference/pyspark.sql/api/pyspark.sql.DataFrame.sampleBy.html
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https://aws.amazon.com/sagemaker/feature-store/
https://aws.amazon.com/sagemaker/feature-store/
https://aws.amazon.com/blogs/machine-learning/understanding-the-key-capabilities-of-amazon-sagemaker-feature-store/
https://aws.amazon.com/blogs/machine-learning/understanding-the-key-capabilities-of-amazon-sagemaker-feature-store/
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"Statement": [

{
"Sid": "VisualEditor@o",

"Effect": "Deny",

IlActionll: II*II’

"Resource": "arn:aws:s3:::amzn-s3-demo-bucket--usw2-azl--x-s3/12345678910/
sagemaker/us-east-2/offline-store/doctor-appointments"”

}
]
}
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RELBRAIEPHNERAN RS, EENEHNELATSERAENE DL, RANTENEYR , UK
EAENBRREKBSETE (KK ) 2KNER , SEIRENEEMTBADH. BTREFERIER
ERA  LARTRERERY , BF2BRMERTHNBAESR,

BERNAFETHBEREE , UEEATLUTHIENRZINE FHITHBIINS. xXEZER  F
S AWS KEIEEE PyDeequ b (I KAENHBIERE.
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https://docs.aws.amazon.com/sagemaker/latest/dg/feature-store-security.html
https://docs.aws.amazon.com/sagemaker/latest/dg/feature-store-security.html
https://en.wikipedia.org/wiki/Student%27s_t-test
https://en.wikipedia.org/wiki/Student%27s_t-test
https://aws.amazon.com/blogs/big-data/testing-data-quality-at-scale-with-pydeequ/
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TR ETXAMFENGWEE TRAB T RERERRRNE (HINFER ) RERTANA L, MR
BEERALEFR , WENEFFRATINTISEMS FHFROMEER  WEMRATRSTTR
T

A, BNMREEESFSRTHAREIsARE  MNMSBEEBIASMTH, ETXERR , EE
MBFERS  eEEBNKRALERBRS,

BEDZRMERABRMEEN Shapley EREEMEFENTNEMN T 2BHNE , WLAFENZ
RE, HEMEEXRNRESENHARBERNIS , EXPERS , RESIZEREHHE, -1
PlFREFERS  EXMREH , HRETHARSKENREWHEENRE. BEREERNRIREE KT
AEL, fla, ZER-—NMEFBENHEERS , URS—IMEEBENRS, NRAMEXBEHNE -
HHTE | el ERE,

NTEFRNEMER | FERMLERZTRHMX LGS , MESMEEE P ELRILIER.
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RUBHE N RO FE, MRENTE EAESRLEE  AIME&, XA, FMMEAMTHART
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—NFWHERBITEIR D o

HROMEBTERIIES ENERARERENNER, XA TIRAEE AT aEM LA IE WAL E Ay EEH
PHREEARA, BERTIRESN , BT ETMNRZEESHHEL , HEF—DRINEARTNNKE
5—PMRAIWFERRNRERTHSR

WRIT RV AR B SUSR IR IEIE A

BT FREB/RESRKRN , I TUESSRIIEZEBIISHEBNREZ A EESRE R T
BARMIIRE. XTKRBABTRINES, —MFNMEREELERENERM LR , RABMER—
RIVESE | B MAZHEE | BTSRENEMBIERAERE | FRERTHEMBTRRITHER. ZII%K
ERTUREMNEN W REFE , HEPTEERRITREMESE , BBDERESZT.

NTEZHRFER | BENERMAKRFIENERI  UAEATRERENREER, MREN
FRAMEEXR , BILEHE  ARCAEMENEEEMAXNEE THE  BAMBREELANSGE , U
RIERIEIEN

EHMHIRES , LiskovEiRFE R -MRITRGEAHZRAXENHE. ZREUEL , ERZEBETK
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https://docs.aws.amazon.com/sagemaker/latest/dg/clarify-shapley-values.html
https://en.wikipedia.org/wiki/Liskov_substitution_principle
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RRE , RAUMARXNREREZELDRAAHEND , SHFRTUBMREEREE | EAREET
&%,

fBlan |, ELATAREEF |, EA LU R INETRY S SR AN N 3R 5
from abc import ABC, abstractmethod

from pandas import DataFrame

class ExperimentRunner(object):

def __init_ (self, *experiments):
self.experiments = experiments

def run(self, df: DataFrame) -> None:
for experiment in self.experiments:
result = experiment.run(df)
print(f'Experiment "{experiment.name}" gave result {result}')

class Experiment(ABC):

@abstractmethod
def run(self, df: DataFrame) -> float:
pass

@property

@abstractmethod

def name(self) -> str:
pass

class Experimentl(Experiment):
def run(self, df: DataFrame) -> float:
print('performing experiment 1')
return 0
def name(self) -> str:

return 'experiment 1'

class Experiment2(Experiment):

R BB SR R IEIE AR
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def run(self, df: DataFrame) -> float:
print('performing experiment 2')
return 0

def name(self) -> str:
return 'experiment 2'

class Experiment3(Experiment):

def run(self, df: DataFrame) -> float:
print('performing experiment 3')
return 0

def name(self) -> str:
return 'experiment 3'

if __name__ == '__main__"':

runner = ExperimentRunner(*[
Experimentl1(),
Experiment2(),
Experiment3()

D

df = ...

runner.run(df)

BRI T

HRFTAEIEN , EENREHERURINNHE RN T(LERBRAN=Y, EUER
Amazon SageMaker Al Ex periments 2 G123 |, R THIESERREEXR , AERER. LR
BaCE

REEEYELENEIEN TAE, WEHRNXEBLREFEEA , BAESEARN KB MBREN
BRT , %77 LASE WA TE 1t UM 4o 1 4 Y A HE BT

BTN ENSBL, ATIHEBSHE. GPU ARRERMEURRUNFEFBESRSE , BE R AIaEE
HGREZT2TES, B2, EBREEIM T , BEASRIIGHBME —RFHABTHAEAMU , TUAEE
RS SR AN .
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https://aws.amazon.com/blogs/aws/amazon-sagemaker-experiments-organize-track-and-compare-your-machine-learning-trainings/
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https://docs.aws.amazon.com/sagemaker/latest/dg/train-debugger.html
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ARESWIRRYG , HESRABETINLEER. RHETEITN DevOps TEITEH XA £ Tl
MERRERFEXEXR, EFANGKEEY  FRERALEFFEESHALY , RAEGRHRETITER
A, MEEFZSHERT , ERERFEFHTRIN , XEERAR T ANEAZERRENXEGRLSE
FRo

HEEAT ARESKE , UH BN XL,

F&

- BE{LHEEH
- EEEPERME

- ZREHEEER

B3 {L 2B E B

FIMBELSEN TS B3ME , UBLEARNBRABREAN—HESITHELE, AP THAAESRT
BERNEANR,

Amazon SageMaker Al Pipelines FIAWS CodePipeline®&5 B #1ZCI/CD pipelines for ML projects. One
of the advantages of using a CI/ICDEE 2 , FTEATREHIE. NHERMRTHEIEN B LAE
A Git ¥ TE#TIRAES, Bt , (RETEARBNEEZNBESE , BRETE , KEMIUIKEE,
BIHMREANEEREAREER , H—NAERERARRBEFNIRE, LALEER A SageMaker |
RAR E AT B E RN MLOps 4RI RUHE R,

63 CI/CD EERBEBEREN , TELEAWERAR, RBRAERARBFERAERFCHE
TH. WHIAHRBERREMTENE, £EELEENIFEHRTINNREGtEFEEIRC, E%¥O
FRIEARRENRZIERBRNBRIE, KB, WE, REMiE  TUHBDEFNERE,

Cl/ICD EEMN# o0 TERXNEEEMNENARRTNL, REMITEHIEE L TR Efeature storefREL
HEzmdtT  EEEMAENAEREN M ANA EHTNIAFRLERRER. KXREN—MFF
REBERIEE FRIEHER | AEARERERIAEERS U REE L, MREEAEETM
B, WREMZAW , REFNRAE,

CI/CD EEM ZEMEIFNEER , XA THIEANEIR, ERANEERES , SHAHE #H4
MEIED —BHMEABK R WEZMALE , AT EIRALEF . HEEERN TIRAFFEUSHANE
RIBUREHANPEEBEHNREREA.

B LHERRN w


https://aws.amazon.com/sagemaker/pipelines/
https://aws.amazon.com/codepipeline/
https://git-scm.com/
https://docs.aws.amazon.com/sagemaker/latest/dg/sagemaker-projects-templates-sm.html
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Blue/green deployments are very common in software development. In this mode, two systems

are kept running during development: blue is the old environment (in this case, the model that is
being replaced) and green is the newly released model that is going to production. Changes can
easily be rolled back with minimum downtime, because the old system is kept alive. For more in-
depth information about blue/greenE & £ T ZBE SageMaker , &S M AWS achine Learning
8% AWS CodeDeploy LY “Z £ Z3E #1#% SageMaker Amazon Al £in T 2" HIEEXE, AWS
CodePipeline

TLE

Canary £8# Sblue/green deployments in that both keep two models running together. However, in
canary deployments, the new model is rolled out to users incrementally, until all traffic eventually
shifts over to the new model. As in blue/greenZf B3 , X ALK , RAFHH ( ATBEFEREE )
BRENRDEHREZ IR SR , FATUE LI RBENEIR, #£ SageMaker Al 1, & 7] LU
InitialVariantWeightAPI 38 E¥] 18R E 5D o

2T

BUNERAYE FRENERR2MRALF., EHEXT RS ARERLSRERSER , #
BEFRZWEMRRNER THITHN, EREREARINE>=28 , KEXTAEREARERESRE
EHRK,

HRAFECMAFPHERRN  BEEXEEER. BUUBERTRES M ANTER SIHERH
THBERIATNNRE , ARy AUARIEEHRBRFEMM. ETHRNAFER SageMaker
Al Bt1TR 708 , 5 H Machine Learning & LM E&E X E “/£ Amazon SageMaker Al FEE %
F AWS HlEFF SRR,

A/B 4=

HNBFFIMNLEERRRRTFRERN |, RN EREEREEEENLSERNAERE. X6E
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