Apache Airflow
Hage)XHasa paboTta i
o, BbICOKOWM O
Harpy3Kou

B YC/TOBUAX OOJTIbLLOWU
KOMMaHUW




[ lpuBeT!

A Anekcen Kapnos

MLOps, pa6oTato c Airflow 6onee 3
neT

B npownom: Wildberries, Anbpa-6aHK,
PeHHecaHC 6aHK, KpynHble MHTEerpaTopsbl, cTapTans.l
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YT0 Takoe Airflow

9TO nnatdopma, co3agaHHag cooblecTBOM And nporpaMmMHOro coslgaHwus,

Nn1aHNpPoOBaHNA U MOHUTOPUHIra padbo4ymnx NnpoLeccos

NporpammHoe NnaHupoBaHue MOHUTOPUHTI
co3agaHue

[ MbKoe pacnucaHme [leTanbHOE OoTCIEXXUBAHUNE
[1o3BOIAET ONMUCHbIBATDb 3arnycka 3agad c BbIMO/THEHUSA 3a0a4 U
pabo4une npoLecchl B noaaepP>XXKoOu CNOXXHbIX BMU3yanunalaums pabovymx
Buae koga Python 3aBUCUMOCTEN npoLeccosB
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[TpnHuMnbl Airflow

@ MacwtabupyemocTb

MopaynbHaga apxuTekTypa, ovepenb
coobLleHunn cepBuca. [ 0oToBHOCTb K
MacLwTabnpoBaHUIO A0
6EeCKOHEYHOCTU

=) PaclumpsiemocTb

NHTerpaumsa c CyLeCcTBYIOLLEN
MHPPACTPYKTYpon Kubernetes
yrnpoLlaeT npoLuecc pa3BepTbiBaHUSA
N ynpaBneHus

53/'7— IdVHaMNYHOCTDb

BO3MO)XHO NMMcaTb KOO, KOTOPbIU
ONHaMMNYECKM CO30aET 3K3eMMNsApb
KOHBENEPOB

C@ O/1IeraHTHOCTDb

KOHBeWepbl MPOCTbl U MOHATHHbI.
[lapameTpuisaumns BCTpoeHa B 44P0 C
MCMOJIb30BaHMEM MOLLHOIO
labnoHmn3aTopa Jinja

okko
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BapuvaHTbl pa3BepTbiBAHUWU

@ Service systemd
YcTaHOBKa KaK CUCTEMHOIo cepBuUca o4

Linux. NooxoaonT ons He6oObLLOW
Harpy3ku (oo 100 DAG oB)

@ Docker
KOHTEenHepun3npoBaHHaga yCTaHOBKA

obecneyvymBaeT U30NSALMIO U MPOCTOTY
Ha4ania paboThbl

Q Kubernetes
OpKecTpauns KOHTENHEPOB A1
MacLUTabnpyemMocTu
N OTKA30yCTONYUBOCTMU




Twunbl Executors

C Tt
@ lep
&3 LocalExecutor %L;g CeleryExecutor
JlokanbHOE NcnosIHEHUE PacnpeneneHHoe NCNoJIHEHUE C
DAG oB BHYTpU scheduler MOMOLLbIO MEXaHU3MOB celery.

Jlerko macwtabumpyertcs

Ne=">0

E=F KubernetesExecutor — LocalKubernetesExecutor

—2| CeleryKubernetesExecutor

NHTerpauma c Kubernetes
MO3BOJIET MCMOJ/Ib30BAaTh [ M6bpUnaHblIe 3K3EKbIOTOPbI, COBMeELLaroLWwme
nna kaxxgoun Task m otgenbHbit POD B cebe pa3Hble TEXHOJIOTUN

okko



[Tlouemy Mbl Bbi6pann Kuberneteskxecutor

CtabnnbHOCTDb

O6ecnevymnBaeT BbICOKYHO OTKaA30yCTONYMBOCTb 1 aBTOMaTUYECKOE
BOCCTaHOBIEHUE nocne cooen

He3aBMUCMMOCTDb 3aaau

Ka)kaas 3agava BbINOMHAETCA B OTAE/IbHOM MoAe, YTO rapaHTupyeT
N3019UUn0 N 6e30MNacHOCTb

[fpocTOTA HACTPOUKMU
IHTerpauus c cyllecTByrowWen MHPPaACTPYKTYPOU yNpoLLaeT NpoLecc
pa3BepPTbIBaHMSA U yripaBieHus

OTcyTCcTBUE MeHea)Kepa ouepenen
HeT HeOGXO,EI,I/IMOCTM B OOMNMoJiHnTeJ;ibHOM KOMIOHEeHTe AJIA coe

yrpaBfeHns ouepeasmm 3agay 0kk0



Bbl6op XpaHuUnuLa metagaHHbIX

PostgreSQL as a Service B Sbercloud
Q Bbicokasa AOCTYNMHOCTb
O6navyHoe pelweHns obecnevymBaeT BbICOKYIO AOCTYMHOCTb

Q OTKa30yCTONYUBOCTD
ABTOMaTMUYECKOE pe3epBHOE KOMNPOBaAHME N BbICTPOE BOCCTAHOB/IEHME

nocne cooen

Q MacwTtTabupoBaHue
Jlerkoe yBenm4yeHume pecypcoB npu pocte ob6bemMma metagaHHbiX Airflow

NN YBENNYEHUS Harpy3Ku

okko



Bbi6op Helm Chart

%

OduvumnanbHbLIN

[loppep)XxmBaeTCH
KomMmaHgoun Apache
Airflow.
O6ecne4yunBaeT
CTabUJ/IbHOCTb U
COBMECTUMOCTb C
HOBbIMU BEPCUAMMU

0=
O
[ o Jpummrit

Bithami

[lpepnaraet
OOMONIHUTENbHbIE
HACTPOUKU
6e30MacHOCTU U
MHTEerpauumn.
XOopolLlo
OOKYMEHTUpOBaH

fL J
000

User Community

Pa3spaboTaH
COO0OLLECTBOM.

[lpenocTtaBnsgeT rmbkmne

HaACTPOWUKW OIS
cneumnpmnyecKmx
cLeHapueB
MCMO/1Ib30BaHUA
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CpaBHeHue Chart's

Chart

Multi-gitsync lpumept!
HACTPOUKM

User
Community
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HeMHOro npo o6pas3bl Bithami

OpHoo6pasne % % % % %
CKOPOCTb OBHOBNEHMS K % K * %

duKcbl yazsumocTen X %k %k Kk Kk

KocTbinn % i 95 9% ¥
Barn % ¢ V¢ Vv Uy okko



s Omis s a3d L gewrzQhas!

CkpbiBaem
username

Icnonb3yem ceKpeThbl N4 PacwuupeHue
XpaHEeHUS YYBCTBUTEJIbHbIX
dyHKLUMOHana

OAHHbIX MeTagaHHbIX <
[lo6baBngem KOMMUIATOPbl B 06pa3bl

Ons noanep)XKm yctaHOBKU
OnTumusauuma OMONNOTEK C KOMNUNaunem

napameTpoB @

HacTpanBaem gedponTHble
napamMeTpbl Mo Hallu
XeNaHuS

MHTerpauusa c vault

[lobaBnsgemM noagnep>kky Vault
Operator png 6e3onacHoro 0kk0

XpaHeHUs CeKpeToB
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#1/bin/bash
. lopt/bitnami/airflow/venv/bin/activate

deactivate
fi

\_

~

if [[ -f "/bitnami/python/requirements.txt" ]]; then

pip Install -r /bitnami/python/requirements.txt

W

<>

okko
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Dockerfile:
FROM bitnami/airflow:tag

RUN --mount=type=bind,\
target=./req.txt,src=./req.txt \

\_

~

[opt/bitnami/airflow/venv/bin/pip install T r req.txt

W

okko
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J1ByXdpaKTOpHas
AyTeHTneunKaumsa c Keyckloak

[NoBbilLeHHaA 5 Bece puuikn

HaAe)>XHOCTb 3455 1 DAP
Alcnonb3oBaHue I1na nonb3oBaTens Bce
OOHOPAa30BOro Napons BbIrNAOUT NPaKTUYECKU
N4 BXoaa TakXe, kKak ¢ LDAP

okko



[ lOYTOBbIE OMNOBELLEHUA

% Pa6oTaroT
7, ¥ N3 KOPOOKMW

Airflow npepoctaBnseT MpocToTa
BCTPOEHHYIO 9% HaCTPOUKM
nopaep>xky SMTP ans

OTMNpPaBKU TpebyeTcsa TONIbKO
yBeOOM/IEHUNI HACTPOUTb NapaMeETpPbI

NOAKJTFOYEHUS K
SMTP-cepBepy

TM6KoOCTDb
9% HaCTPOUKMU

MoO>XHO HAaCTpPOUTDb
yBEOAOMJIEHUSA O
cTaTyce 3a4au,
OoLIMbKax 1 gpyrmx

COObITUAX
okko



VIrpa B «kMaTpeLwkKy» ¢ Vault

@ Vault-operator aong pennos

cnonb3yem Vault-operator png 6esonacHoro
pa3BepTbiBaHUS Airflow B Kubernetes

@ KacTOMHbIN 63KeHA, CeKpeToB

[TponncbiBaeM KaCTOMHbIN 63KEHO CEKPETOB AJ1A
nMHTerpauunm Vault c Airflow

@ Be3onacHoe ynpaB/ieHue ceKpeTaMm
Obecrne4vymnBaem HageXXHoe XpaHeHne 1 AoCTyn K

cekpeTaM Ha BCex YPOBHAX

okko
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Q MHTerpauusa c Vault

Ncnonb3yem HashiCorp Vault gpnga 6e3onacHoro
XpaHEeHUS N OOCTYyMNa K ceKkpeTam

@ HacTponka noak/roueHus

KoHopurypumpyem Airflow gng ncnonb3oBaHusg Vault
B KayecTBe 69KeHOa CEKPETOB

@ Ucnonb3oBaHue B DAG'ax

[Tonyyaem cekpeTbl B DAG'ax ¢ noMolLlbto
CTaHOapPTHbIX YHKLMU Airflow

okko



XpaHeHune Noros

@ HadanbHbi 9Tan: ncnonb3oBaHue Elasticsearch ons
LeHTPpaIN30BaHHOIo XpaHeHnda 1 MoncKa JIOroB

<C> CToNIKHOBEHME C NpobnemMamMu nNpn pocte o6bemMa AaHHbIX U

Harpy3Kwu:
[lonroe nony4yeHue Noros, OLWMBKN MONYYEHMNS NOroB

@ PelweHue: murpaumga Ha OBS (S3) oT Sbercloud

okko



S OMmls ts A3t 3 BH az8cheduler

CraHaapTHbIe npobbl He NOKPbIBAIOT BCe BO3MO)YKHbIEe KeUChbI
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OKCMopTUM 6U3HEC-METPUKN

e
AHanus

Icnonb3oBaHUe
SKCMNOPTUPOBAHHbIX
OAHHbIX NS
onTUMU3aLNN
NnpoLeccoB U
NMPUHATUSA peLlEHNN

ul] BCcTpOEeHHbIN
U aKcnopTep

Bithami npepocTaBngeT
rOTOBbIN UHCTPYMEHT
OJ19 9KCnopTa MeTPUK

{3 HacTpouka

KoHbUrypaumsa skcnopTepa
onsa cobopa peneBaHTHbIX
bun3Hec-nokKasaTteneu

okko



[ OLdz' § mMicy H'
prod/preprod

P MAeHTUYHOCTDb 1.t ABTOMaTU3auua
@' KOHbUrypauum %% pa3BépTbiBaHUA
CTpemnmcs K NOSHOMY Mcnonb3yem MHCTpymeHTbI laC
COOTBETCTBUIO HACTPOEK nng obecnevyeHn NOeHTUYHOCTU
B prod v preprod cpeaax cpen

="TecTUpoBaHue —o—
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