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UTO Takoe Feature Store

Feature Store - 9TO NEPCUCTEHTHOE XpaHUnuLie aTpubyToB, NnpeaHa3HavYyeHHoe a5 obmMeHa
aTpmnbytammn mexay pexumamm Offline, NRT, Online n Ctyanmn, xapaktepusyrouleecst ObICTPbIM
OOCTYNOM K aTpubyTtam no Krody

Kakume 3agayun

® bLICTpbI AOCTYN K onyam B online-cUueHapuUax reHepaumm pekomeHgaunn

® YnobHoe ynpaBreHusa donyamm ans UCNOSTHEHNA MOAENEN N ABMXKKa OU3HeEC-NpaBuUI
® [lepencnonb3oBaHue puyen mexagy Mogensamu

* EunHble npaBunia n cnocobbl paboTbl ¢ dnvyamu B online-cLueHapusix

® Peectp donuen mn Ul anga paboTbl ¢ MeTagaHHbIMU dounyen

e ObHoBNeHne puven B NRT-pexmme

® BepcuoHnpoBaHue n TermpoBaHue dpuyen



Kakne Feature Store paccmatpuBanu

Open Source / On-premise S33S / Cloud
Amazon SageMaker
@ FEAST Feature Sgtore
"0 HOPSWORKS octonN
MLRun < databricks
{eatureform ‘s iguazio

[ IPNHATO peLleHne peann3oBbiBaTb CBOW
Feature Store



CueHapun Ncnonb3oBaHUA
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Data Catalog
MongoDB /
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Feature Store Ha ocHoBe MongoDB + Python SDK
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KoHuenuuu

Feature View
- Name

- Version

- Entity Key

- Features|]

- Metadata
- Tags]]
- Owners|]

- Description
- TTL

Feature
- Name

- Type
- Description

Python SDK:

v v VvV Vv

create feature view()
list_feature view()
describe feature view()
drop feature view()

materialize features()
put _online features()
get online features()



Customer Journey

[logroToBKa AaHHbIX U
N3Bfie4eHre NPN3HaAKoOB
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PazpaboTka navnnanHa ans
obBHoBeHNs1 Npu3HakoB B Feature Store
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python’
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NOTOKAa AaHHbIX
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Pa3paboTka punyen

eEXxperiments, Feature Engineering
ePazpaboTka Airflow DAG no nocTtpoeHuto Tabnuubl ¢ prnyamm

S3 (raw data) Airflow DAG S3 (processed features)

user_id clicks_90_days impressions_30_days gender country
123 55 122 male RU

144 33 66 female U



Co3naHune Feature View

eBknounTtb B DAG atan co3paHus Feature View
eOnucatb Feature View ¢ nomouibto Python ML SDK

FeatureView(
feature_view="user_feature_view",
feature_view_version="v1",
entity_key="user_id",

features=[
Feature(name="clicks 90 days", full_name="Knuku 3a 90 pHen", description="", type=Int),
Feature(name="impressions_30_days', full_name="loka3b 3a 30 pgHen", description="", type=Int),
Feature(name="gender", full name="llon 4yenoseka", description="", type=Str),
Feature(name="country", full_name="CrtpaHa", description="", type=Str),

1,

ttl_days=60,

source={"s3 dataset": ["user_feature_view source"], "kafka": ["users_topic"]},
tags=['model_1', 'best_features'],

producers=["dag_id"],

description="The best feature view you ever had about user"



MaTtepunanmnsaumna qpuyen

eBktountb B DAG aTtan matepuanmsaunm dpunyen

df: Union[pandas.DataFrame, pyspark.sql.DataFrame] = get_data()

materialize features(
feature_view="user_feature view",
feature_view _version="v1",
entity_key="user_id",
dataframe=df



ObHoBneHne donyen B NRT

oBktounTb B NRT-06paboTky aaHHbIX 3anncb puyen B Feature Store
*OTO MOXXHO peannsoBaTb Yeped Spark Streaming UDF nnn cobcteeHHbIN NRT-cepBuc

put_online_features(
entity 1d=123,
feature values={
'user_feature_streaming_view:vl:clicks 90 days': 55,
'user_feature_streaming_view:vl:impressions_30 _days': 22,

}



| lony4vyeHne punyen B Online Rec
Service

eBktounTb B ORS nonyydeHne dpnyen ns Feature Store

feature_values = get_online_features(
features=][
"user_feature_view:vl:clicks 90 days"
"user_feature_view:vl:impressions_30 _days"
"user_feature_view:vl:gender"
"user_feature_view:vl:country"”
]l

entity_id=user_id

return model_predict(
model name='best model’,
model version='1l"',
feature values=feature values)



| lnaH

Ha penus:
- XpaHuaunue Ha ocHoBe MongoDB
- Python SDK:

- materialize features()
- get_features()
- put_features()

[locne penunsa:

- PaboTa ¢ MeTanaHHbIMU FeatureView

- Baampauma MmetagaHHbIX

- MHTerpauyus c Data Catalog

- IHTerpaums ¢ ABMXKKOM bU3Hec-npaBun
- Ul no npocMoTpy MeTagaHHbIX

- TTL paHHbIX



O0OLlee cpaBHeHMe

Feast Hopsworks MLRun FeatureForm
Feature Catalog / Web Ul + + + +
Data Sources (S3, Kafka) e 83 e S3 e S3 e S3

e PostgreSQL e HopsFS e PostgreSQL e PostgreSQL

e Spark (alpha)

e Kafka
Offline Feature Store e S3 e S3 e S3 e S3

e Spark (alpha) e HopskFS e PostgreSQL e PostgreSQL
Online Feature Store e Redis e RonDB (MySQL Cluster) e in-memory dicts e Redis

e PostgreSQL e PostgreSQL

e (Cassandra e (Cassandra

e EmbeddingsHub

KNN/ANN in Online FS - - - e EmbeddingsHub

(RocksDB + hnswilib)
(single-node)

Feature Lineage / - + + +
Transformation

Feature tags / versioning |+ + ¥ +
Model Feature Tracking + + ¥ +
Customizing ability + - - )

Security - +/- - )



| louemy He nogowen Feast

NoOakowd=

HeT nHterpaunn ¢ MongoDB

HeBO3MOXHO AenaTb MOUCK Mo 3Ha4YeHno douden (HY>XKHO Ana OABuMKKa busHec npasun)

MHuTerpaunsa c Kafka nogaoepxmBaetcsa TonbKo Yepes Spark Streaming

dununm paboTbl B NRT pexnme n pabotbl ¢ Spark HaxoaaTcs B Alpha Bepcumn n He nogaepxkmnBatotcss Maintainer

CpaBHeHune no ckopoctn Feast + Redis ¢ cobcTBEHHbIM pelleHnemM Ha Redis nokasano, 4To cobCTBEHHAs! peanu3auus B 3 pasa bbicTpee
UToObI BbIrpY3nTb AataceT ¢ pudamu - Heobxogmmo nogaTtb Ha Bxon Bce Entity ID, 4yto goBonbHO HeEYaoOOHO

HeB0O3MOXHO 1cnonb3oBaTh And event-nogobHbIX AaHHbIX (AN odpdpranH cTopa), TOMbKO ANA KfacCudYecknx donyen-xapaktepucTumk
CYLLHOCTeM



[ lpmepbl pryent

rails_user_features-» make_train_dataset rails_item_features»> make_train_dataset rails_pair_features-»> make_train_dataset

collection_uid
age_access_type O
age _access_type 12

user_uid
age_access_type O
age_access_type 12

age access_type 0 user_uid frame 30 sum n pagings
age access type 12 rail_uid frame 30 sum n selects
age access type 16 date frame 30 sum n watches

age access type 0
age access type 12
age access type 16

age_access_type_16 age access type 18 age_access_type_16 age access type 18 week_date frame 30 sum watched time
age_access_type_18 age access_type 6 age_access_type_18 age access type 6 watched_time frame 30 max pos
age_access_type_6 country france age_access_type_6 country france is_active frame 30 cr stow

country_france country_france
country_germany
country_great-britain

country other

frame_30_sum_n_pagings frame 30 awtpp

country other frame_30_sum_n_selects  frame 90 sum n pagings
country russia frame_30_sum_n_watches frame 90 sum n selects
genre 287a1485-7a88-4c2f-b frame_30_sum_watched_timframe 90 sum n watches
frame_30_max_pos frame 90 sum watched time
frame_90 sum_n_pagings frame 90 max pos
frame_90_sum_n_selects  frame 90 cr stow

country germany country germany
cmmhy_other country_germany
country russia country_great-britain
genre 287a1485-7a88-4¢c2f-b country_other
country_russia genre Action country_russia

country_usa genre Adventure country_usa genre Adventure
genre_287a1485-7a88-4c2f-t genre Comedy genre_287a1485-7a88-4c2f-t genre Comedy

genre Action

genre_Action genre Drama genre_Action genre Drama frame_90 sum_n_watches frame 90 awtpp
genre_Adventure genre Family genre_Adventure genre Family frame_90 sum_watched_time
genre_Comedy genre other genre_Comedy genre other frame_90 max_pos

genre_Drama genre Sci-Fi genre_Drama genre SciFi

genre_Family genre Thriller genre_Family genre Thriller

genre_Sci-Fi release year 1980 genre_Sci-Fi mean_rating

genre_Thriller release year 1990 genre_Thriller n _titles n_pagings Kon-60 npoaucmsieanull kapmovex unsmos
genre_other release year 2000 genre_other release year 1980 n_selects Kon-60 3ax0006 Ha kapmosKy
release_year_1980 release year 2010 release_year_1980 release year 1990 n_watches Kon-go npocmompoe

release_year 1990 release year 2015 release_year 1990 release year 2000 watched_time

Bpemsa npocmompa

release_year 2000 release year 2017 release_year 2000 release year 2010 max_pos MakcumaneHeili 3ax00 N0 NPOAUCMbIEAHUAM
release_year_2010 r elease_year_2 020 release_year_2010 release_year_20 15 cr_stow n_watches/n_selects

release_year 2015 svod_ratio release_year 2015 release year 2017 awtpp watched_time/pagings

release_year 2017 user watch count release_year 2017 release year 2020 svod_ratio /[lons npocmompoe no nodnucke

release_year 2020
svod_ratio
user_watch_count

release_year_2020
svod_ratio
mean_rating
n_titles

svod ratio



