State of Iceberg REST Catalogs
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HayHeM c aHaTomum iceberg v.2 format

&b © ©

KaTtanor MeTapaHHble laHHble
G i
~—— —_—) Metadata file
Catalog
pointer - + -
o . -
Manifest list F__]j
v
] i Data files
Manifest file —)




aenervpoBaHue AoCTyna K s3 XpaHUnuLy

aBTOpM3aLms gocTtyna K storage yepes REST-kartanor

Vended credentials

A e

— @D
Temporary
credentials -
Query engine / Catalog
client

L .

&

Object storage

@ Katanor BblgaeT BpeMeHHbIe KJToUm
® [IBMXOK YnTaeT storage HanpsMyto

Remote signing

E Slg nature /
signed request

Query engine / Cata|og
client

""" o

Object storage

® Kartanor He BblAaeT K/ouu
@ Karanor nognucbiBaeT 3anpoc Ha dainn



cTpaTteruv o6paboTKn nsMmeHeHUU CTPoK B iceberg

CoW MoR
Copy-on-Write Merge-on-Read

Tonbko 3 - j
j Data files )

Data files Delete files




ctpaterus MoR nuwert delete-¢pannbi

Position delete ¢aitn

[ cTpoka 3 B panne xJ

o(ato«-cpo«ﬁn %

[ cTpoka 5 B panne y]

id name
124 bla
145 blo

176 bli Equallt‘/ delete 4>aW'I

198 | blu [T g e ]

DWN =

[ name = blabla }




npouecc 3anucu B iceberg catalog

3anucb data u delete ¢aiinos
[IBVXKOK 3anm1CbIBAET HOBblE
Parquet data-daiinbl, a Takxe
(npu 0bHOBNEHMUSAX/YAaneHUsX)
MOXET co3faBatb delete-daiinbl
(position unm equality, v2).

Co3paHue / obHOBNEHME
manifest files

Entries cobupatotcsi B Avro manifest
manifest-daiinsl (oTaenbHo Ans ey

data u delete darinos).

CospaHue HoBoro metadata.json

Co3zpaetcs HoBbI metadata-daiin

€ HoBbIM snapshot (ykasaTenb metadata
Ha manifest list, Tekywwmit snapshot id (:,SOL_
1 opyras MetamHbopmauys). e

Co3paHue manifest entries

®ukeunpytotes nyTv daiinos emry
(data u delete), uncno cTpok, ca—
NapTULML U CTaTUCTUIKN. p—
Cospanue manifest list | manifest
HogblIln Avro-daiin ykasbiBaeT L
Ha Bce manifest-daiinbl aToro =
snapshot. —
AtomapHbIi1 commit Sgeck

dukcupyertca
Katanor nepexioyaet ykasaternb | TpaH3akuus
co ctaporo metadata.json

Ha HOBbIM.



npouecc yreHus us iceberg catalog

MonyyeHue metadata.json
[evoxok 3anpaluvBaeT akTyanbHbiA [ oo
metadata.json 15 HY>KHOro CHanLoTa json

(06bI4HO NOCNeaHuIA).

YreHne manifest list Enieet
M3 metadata.json 6epyTcs CChKN | s
Ha manifest list aToro cHanwwora. e

YreHue manifest ¢paiinos

[BUXOK YnTaeT manlfest-dnaw]bl manifest
1 oTbumpaeT Tonbko Te data-dannbl, |

KOTOpbIE Hy>XHbIE A/ 3anpoca =
position
(No NapTULMAM 1 CTaTUCTUKaM). ik
Yyer delete daiinos
Ecnu ecTb ynaneHws, ABMXOK YnTaeT
COO‘ItB.eTCTByIOU.lVIe delete @aﬁnbx equality
(position deletes nnun equality deletes | deletes
B Iceberg v2).

YreHue data dpainos

[IBVXXOK YMTEET TONBKO HY>KHblE

i " (parquet)
Parquet-daiinbl (konoHouHbIN dopmar), |
npumensis column/partition pruning =
U CTATUCTUKN.

data

BosBpar pesynbrara 1
[BKOK 06beaNHAET AaHHbIE, —~hs

L
NPUMEHAET yaaneHna U Bo3BpallaeT | | 0
aKTyasibHble CTPOKU NOosb30BaTesnto.

00090




pa3sHuua mexay CowW n MoR

Copy-on-Write Merge-on-Read

- l/ SELECT

-—

_D[_ﬁ . —[j _h] [j[j & .D

P

- =5 - , S "’
ol 1 | () BR'R <" pR
UPDATE / UPDATE /
ABWKOK
DELETE Hepeaaacy dat iles TONbKO HOBblE DELETE 4t files + delete files obbeauHsiet
data files npw YTEHUU

% 3anuchb: m YTeHue: = 3anuce: YTteHue:
£3 aopoxe Aelwesne &7 npeweene AOpOXe




REST Metrics Reporting B Iceberg REST Catalog

OtueTbl oTnpaBnsetT compute engine (Trino, Spark n gp.)

Q —»[ CommitReport } »@

Compute engine —»' ScanReport ¢ >
(Trino, Spark n gp.) J REST Catalog




Tabnuubl iceberg nocToAHHO HakannMBalT apTedaKTbl

Data files

Bce HoBble Bepcuu
AaHHbIX

Delete files

Ynanenus
1 06HOBNEHUA

Snapshots
cTopusi n3meHeHun

—

N

% | Tabnuua
.‘ S .y /

Co BpeMeHeM BCero CTaHOBUTCA 6onbLue
eCJ1 He BbIMNMOJIHATb O6CJ'Iy)KI/IBaHI/Ie

Manifests
Cnncku dainnos

Metadata files

MeTagaHHble
TabnuLbl

Orphan files

Crapble, HeHyXHble
bannbl



TON-6 NnocneacTsumn 60abLLIOro cKonneHusa apredpakTos

PocT o6bemoB
CKaHUPOBaHUS

MepaneHHble e
SELECT-3anpocbl

(((6)

O

Cnabbii
data skipping

PocT o6bemoB
XpaHeHus!

MepneHHoe
njaaHMpoBaHue

ObLyee BpeMs
onepauumii pacteT



MaJieéHbKue (I)&ﬁﬂbl 3aCTaBAAT ABUXKOK MHOIo YntaTtb n3 s3

{ ( 3AnPoc J
A///x’/ X ¢ "u SA A
s L] L] Fﬁ &
64 KB 48 KB
L g O B B
80 KB 40 KB 96 KB
S0 DD e L
60 KB
L )

Tbicaun menkux ¢pannos
(<128 MB)



pacnyXxaHne MmetTaaaHHbIX YAJINHAET NJIaHNpoBaHUe

[aHHble

[[__r.

Heckonbko data files

MeTapaHHblIe

R e e | e T | e

e PR
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tadatajson --- D [}] [—j D [__B] Ej D D [3




npo6nembl c copTupoBkon mewaoT data-skipping

Kak oo/mKHO ObiTb YTo He Tak
1-100 101-200 [ [201-300| |301-400 l”ﬁ 204'8?‘ 10-23 40-2‘6? 130-5] [5-23
.9 . ¥ A2 a4 7 ¥
[unana3oHbl NOYTU HEe NepeceKaloTca CunbHoe nepekpbiTMe min/max

MOXHO NponyCTUTb NTULLHKE d)aVlﬂbl npuxogunuTca YnMtatb MHOIO cbaﬁnos



MHo)xecTBO delete-pannos samepnsert select

Data-dannbl untatotca BMecTe ¢ delete-daninamu
[BM>XOK NPUMEHSET yOaneHus BO BPeMS YTEHUS
PacTyT HaknagHble pacxoAbl Ha NiaHMpPOBaHUe
SELECT paboTaeT MepieHHee

Yem 6onblue delete-daiinos, TeM xyxxe uteHue

data-dannbi delete-dannsbi

L

J

Y

YteHue
(MeoneHHee)

|




ocupoTteBLune pansibl 3arMONHAIOT XpaHUInLLe

MeTtapaHHble Tabnuubl S3/ Object Storage

DY
= >

A
> == = =
MANIFEST

part-0001.parquet  part-0002.parquet  part-0003.parquet  part-0004.parquet

[3) part-0001.parquet - —

E E

part-0005.parquet part-0006.parquet part-0007.parquet

() part-0002.parquet _

() part-0003.parquet —

[3) part-0004.parquet - —
Ocuporeslume pannbl
JlexxaT B XxpaHUuLLEe, HO He UCMOoNb3yioTca TabnuLen

B MeTafaHHbIX eCTb CCbINKU
TONbKO Ha 3Tu dainbl

i l I UTor: mectos XpaHuuLLe pacTeT, XoTsa Tabnuua 3Tn daiinbl yxxe He UCMONb3YET.



5 meToa0B 60pb6bI C pocTOM apTedpaKTOB

Rewrite data files — ynnotHeHve data-dainnos
Rewrite delete files — nepenuch delete-dainnos
Rewrite manifests — ynnotHeHne manifest-dainos

Expire snapshots — ynaneHue ctapbix snapshot'os

Delete orphan files — ouncTtka danos-cupot




KOMMNaKUuusa yMmeHbLlaeT KOJ1-BO MEJIKUX (I)&VIHOB

rewrite_data_files

( =N
® O6beguHseT Menkue data-dannol
® YMeHblIaeT yncno pannos
® BbipaBHMBaET pa3mep ¢annos
® MoXXHO 3anyckaTb No Tabnuue unm rno NapTULUSM
N y




ynnoTHeHune MaHI/I(I)ECTOB onTUMMN3INpyemMm MmetTagaHHbIE

< N\ (" B (" )

1| Onepauus Mocne

B 0@
252~ @ || eee

manifest files rewrite manifests MeHbLe manifest files
\_ P, 9 _J " J
MeTagaHHble . boicTpee Data files
KOMMaKTHee planning HE MeHSII0TCS

PaboTaeT no meTtagaHHbIM



SKCNMNpauuns CHanwoToB yaanseT CTapbie CHENnWwoTbl

CTapbie OCTaBnssemM I A
| expire

e snapshots
i @O > OO—@
S 1

. 7 Time travel kopoue




cTpaTerus sort nomoraet ynyJywartb data-skipping

rewrite_data_files: ctparerus sort

—~
@ Data-daiinbl nepenncbiBaloTCs U COPTUPYIOTCS OTCOPTMPOBaHHbIE
Nno K4y data-daiinbl data-caiinbi
| 7
® bnuskue 3HaveHUs KnagyTca psaoM 42 DREE .
7 1> >l 3
. M . 100 strategy: sort 42
in/Max gmana3soHbl CTaHOBATCS TOYHEe - e
® Data skipping pabotaet nyuiue \
YreHune
® SELECT c punsrpammn pabotaeT bbicTpee [ (nyuwe data skipping)J

¥,




yaaneHue ¢paiinoB-CUPOT oYNLLAET MYCOp Ha S3

o Mocne

B xpaHunuiue ectb nuwHne dannol

- OcTaloTcs TONbKO HyXHble ¢annbl
(He ncnonb3ytoTca Tabnuuein)

MeTapaHHble B MeTapaHHble
| Tabnuupbl Tabnuupl
N I b
R DD . —> | BBBe- -a
RO e T BRR:
- — delete_orphan_files :
Xpanunuwe XpaHunuue

Ncnonb3yeTcs Tabnuuen
D Y u OcBoboXXaeHO MecTo

& @ain-cupota B XpaHunuiie
o (He ncrnonb3yeTcs)



Apyrasa nocneaoBaTesibHOCTb MEHAET pe3ynbraT

Mucann 100 I'b 3anycTtunm Co3pfaH HOBbIV CHaNWoOT
Yyepes CTPUMBI rewrite data files C KpynHbiMU daitnamm

CHanwor 2
(HoBbIN)

CHanwor 1

/-\ (cTapbiit)
EEBRE
K_/ RRED
LDDDD

pppp lHDEE
l Crapble + H;Bble danbl
A BPEMEHHO NieXat BMecTe
iy

3aHanm ~1.5Tb

MecTo noka HE ocsoboaunoch



Pa3HaA nocnenoBatesibHOCTDb - pa3HbII7I pe3ynbTaT

(- i
G‘-: 1. expire snapshots
cTapble snapshots
e J
f y !
. 2. remove orphan files
L = ® yaansem nuwHve daiinb

v

3. rewrite data files
[0pOoro, MeCTO BPEMEHHO PacTeT
),

v

%
‘ T l 4. expire snapshots

CTapble CCbINKM yaaneHsbl y

* R

5. remove orphan files
MecCTo OCBO60)KA8€TC$1

P

v

[@ Llenb: ocBo60aUTL MeCTO j

4 D
- 1. rewrite data files
@ yKpynHeHue / compaction
\ l J
i &

— 2. rewrite manifests
—_@ MeTafaHHble KOMMNakKTHee

\ 4

< L'._ 3. expire snapshots

ybupaem cTapyto UCTopuio

k. l J
A 3\
E 4. remove orphan files
d uncTUM storage
. 7

\4

[@ Llenb: onTuMusaumusa Tabnuubl ]




noyemy y maintenance engine - Spark, a He Trino

TRINO

optimize
expire snapshots
remove orphan files

yfo6Ho 3anyckaTb psgom ¢ query workload

SPARK

rewrite_data_files c 6oraToit koHbUrypaumeit
partial-progress commits
rewrite manifests

cneumanusnpoBaHHble actions / procedures



y KOMaHA nosiBUNncCb cBou iceberg rest-katanoru

Ha ctapte Tabnuw, 66110 HEMHOrO, 3aTEM CAENany OTAENbHbIE KaTanoru ans KoMaHg,

1. Hayano murpauum

HemHoro Tabnuy,

N

-

2. 06cnyxuBaHue

Mo pacnucaxuio

0,

WHorpa BpyyHyto

N

—

3. Heckonbko Iceberg Catalogs

I

=

Karanor 1 Karanor 2 Kartanor 3 Kartanor 4
J

Mo katanory Ha komaHay / business unit




Bo Bpemsa murpauumn gobasnannco Hoeble Buabl ETL

Mnatdopma cTaHOBMNACH pa3HOOBpa3Hee 1 CNoXHee

TR a B
Crapr ? ® - ® & & ? ? £ -
MUrpauum | . !
~ o -
SEIE 5 Byl & 5 Ld
/\_/9
v T , @ ) n_
Kafka cDC Batch Actual state DWH & marts APl dumps Archive Mecoynuup
streaming update / delete aHanUTUKOB MHOFO pasHbix
naTTepHOB 3anucu

N 3 .




B OANH MOMeHT Yy Hac B Lakehouse ctano 8000 Tabnuu

Namespaces Tables

132 8171

macLuTab, koTopbi TpebyeT aBTOMaTU3aLMN 0OCITYXXMBaHUS



Aerpagaums pacter 6bicTpee 4yeM Mbl ycneBaeM C Hell pa36buparbcs

Total Tables E Tables Needing Optimization
8675 3262



CKOPOCTb Aerpaaaumum 3aBNCUT OT TUNA HAlrpy3kKu

Knaccuueckui daily batching
O6bIYHbIN NaTTEPH 3anucu: exkxeaHeBHbIM batch

S S

Data files CHanwoTbl MeTagaHHble MecTo B 6akeTe
6b|c1'pee cpeaHe MepJieHHee pacTeT CoO BpeMeHeEM
PasHble workload — pa3Has ckopocTb aerpagauum
Tun Harpysku CkopocTb gerpagauuv
Ctpumbl / append-only / noru @ sbicokas
YacTble update / delete @ Bbicokas
DWH d¢akTbl / cnpaBoYHUKM cpenHas

BUTPUHbI YTeHus @ Huzkas



pasHbiM Tabnuuam iceberg Hy>KHO pa3Hoe 06Cny)XMBaHMe

Tun Harpysku onpeapendet, Kakme oriepaulnn Hy>XHbl U KaK 4aCTo

(©) il =

Streaming CDC / updates DWH / marts Archive

append / events update / delete batch / analytics cold data

YacTo YacTto MNMepuopguyeckun Pepko



Cron 3HaeT BpeéMs, HO HE 3Ha€eT COCTosAHNe Tabnuubl

ons O6Cﬂy)KVIBaHV|ﬂ Ba>XHbl METPUKU N CUTHAJIbI

(1) croN (/) STATE-DRIVEN

03:00 Kaxxao0e BoCKpeceHbe o8] metrics + signals
3anyctutb optimize —’ Q policy + priority
Mpo6nembi ° Hy>XHasi orepauus

® C/INLLKOM paHo
® C/INLLIKOM NO34HO

3anyck TONIbKO Korga
® OAMHAKOBO OJ14 BCeX

DEeNCTBUTENIbHO HY>XHO



Hy>xeH feedback-loop

He npocTo 3anyckaTtb job, a 3aMbiKaTb LUK

O 0 o0 o0 o0
aa'lleae’e'{i

Co6upaem OueHnBaem Pewaem BbinonHsem lMpoBepsiem

daiinbl, snapshots, health metrics yTO Aenathb maintenance job adpdekT
manifests

cTano ny4iie?

;1] Mocne BbiNonHeHus HyxXHO U3MepPUTL 3 deKT



Tak poaunnacb npes Iceberg Control Plane

Iceberg Control Plane

Be 60/1bLLUMEe 30Hbl OTBETCTBEHHOCTH

Q Governance \ 3 3 Operatlons
&  Doctyn Wl Metpuku
B  Nonutnkm @  Pewenus
2%  [Oeneraums /v O6cnyxusaHue
S MynbTU-apeHAHOCTb <p Ha6niogeHune

Control Plane = Governance + Operations



control plane - ynpaBnsiet o6cny>xnuBaHmem , Katanor HeT

Iceberg REST Catalog

XpaHUT coCTosiHUE TabnuLbl

MeTafaHHble / TeKyLas Bepcus
KoopAauHaums commit
ayTeHTUPUKaums
aBTOpM3aLMSA

<
B
4
0
p

Koun / nognuch

API kaTanora

=

O
ol
&
Lo
©

Iceberg Control Plane

yﬂpaBﬂﬂeT XU3HEeHHbIM LUKJIOM

MEeTPUKU 300Pp0BbA
pekomMeHaaummn 06CJ'IY)KI/1BaHI/1$I
nJiaHnpoBaHUe

ncnoJjiHeHne O6CI'IY)KMBaHMS|

MOHUTOPUHI Pe3YyJibTaTOB

fleet management



cobnpaem metapgaHHble

MeTapgaHHbie Iceberg
Cratuctuka ¢amnos
NcTopus CHUMKOB Y1 KOMMUTOB

MeTpuKn NCNonb3oBaHUSA

NcTouHuku: iceberg rest catalog,
CUCTEMHble Tabnmubl trino, noru 3anpocos,
metric reports




OTKyga cobupaTtb MeTagaHHble?

trino system view

table$snapshots

table$files

table$partitions
table$manifests
table$metadata_log_entries

Pyiceberg

from pyiceberg.catalog import load_catalog

catalog = load_catalog("rest", uri="https://catalog/..", **creds)

t = catalog.load_table("ns.table")

.inspect

.inspect

+ + + + + + + + + + +

.inspect.
.inspect.
.inspect.
.inspect.
.inspect.

.inspect.
.inspect.

.inspect.
.inspect.

snapshots()
files()
data_files()
delete_files()
partitions()

.manifests()

all manifests()

.metadata_log entries()

entries()
history()
refs()

HOoH H OH OH O H H H O H B H

$snapshots

$files (data + delete)

$files where content = 0
$files where content in (1, 2)
$partitions

$manifests

$all_manifests
$metadata_log_entries

$entries (status added/existing/deleted)
$history

$refs



cyntaem 6asoBble MeTpuKM no iceberg Tabnuuam

[McTorpamMma pasmepoB ¢annos
Yucno ¢annos

Yucno snapshots

Yncno manifest files

Uncno delete files

Yncno orphan files

MNepekpbiTne Min/Max
. 7

@ McTouHumkn: metadata tables, manifests, snapshots



MpuHNMaem pelueHne Ha OCHOBe NOPOroB

1 CuéTumkm = ymcno data files, delete files, manifest files

2 Donu (ratio) = nong delete files, nona menkux dainos

3 Pa3amepbi (bytes) = pasmepsl dpannos, delete files, manifest files
4 Bpems (age) = Bo3pacT snapshot, cooldown napTuumm

5 PacnpepeneHnus = ructorpamMma pasmepos, nepekpbitne Min/Max



dBTOMATN4Ye€CKUN 3anyCKaeM Koa Ha Spark

® Tpurrepum Spark-navnnanH
@ 3apgady no lceberg maintenance
® 3anyckaeM 3afaun B Hy>KHOM
nopsigke

® BbinonHseM ux Ha Spark-knacTtepe




Ha6noaeHne 3a pesynbTaTamMum

« Craryc BbinOnHeHus 3apay

* W3ameHenne MeTpuK 1 COCTOAHUNA
. » Cobbitna u aneptsi

* AyauT ¥ OTYETHOCTH

* Ynyuwenue npasvMn U NONMTUK

g XpaHunuuie MeTpuk
n cobeituin (PostgreSQL)



4yTOo Mbl Hawnu B OSS oceHblo 2025 ?

Iceberg REST Katanoru UHCcTpyMeHTbI 06Ccny)XnBaHus

Apache Apache

Polaris Gravitino Lakekeeper Amoro Nimtable



MynbTUTEHaHTHbIN KaTanor - Lakekeeper

Identity Provider
OIDC Capable or Kubernetes
Authentication (extendable)

Secret Store
required

Postgres, encrypted @

Hashicorp Vault

1 per

Server

Additional Stores planned

Self-Implement:
Rust Trait SecretStore

https://docs.lakekeeper.io/

Lakekeeper

1 per Warehouse

Object Store
required

AWS S3 .

Self-Managed S3
ADLS (Gen 2)

GCS (Flat & HNS) =l

Validate Changes
1 per Server

- n per Server
Persistence Backend
required Authorizer
required if permissions are enabled
External Postgres @
OpenFGA
Embedded Postgres @ PN
Cedar /.\ EventStore
optional
Additional DBs planned 1 per Server Self-Implement:
Rust Trait Authorizer
Nats
Self-Implement:
Rust Trait CatalogStore Authorizer
P e ——
1 per Server Publish Change Events
n per Server Lpechsian %

Self-Implement:
Rust Trait CloudEventBackend

Data Contract System
optional

Covenant: Coming Soon

Self-Implement:
Rust Trait ContractValidator




depnepatnBHbIN KaTtanor - Apache Gravitino

Functionality layer [ Unified Processing ] [ Unified Governing J
Interface layer [ Unified REST APls ] [ Iceberg REST APIs } ‘
[ Metalake ]
I
| [ [ |
Core with object Catalog ] [ Catalog ] { Catalog ] [ Catalog
model | [ | [

Schema Schema Schema Schema
| | | |
Table ] [ Fileset ] Model Topic
: : : Metadata
Connection Layer .................................................................................................................................. : Storage

= =)

Tabular Files Models Message Queue

https://gravitino.apache.org/docs/1.0.08/overview



https://polaris.apache.org/docs/

Polaris

Apache Polaris

Clients

AJmin/Automation]

External

External - Identity

OAuth/OIDC

External - Storage

API Surface

u REST Catalog API Management APT
(tables, commits, metadata loc) (principals, roles, catalogs)

Runtime Layer: Quarkus
(HTTP, routing, handlers)

Dowmain Layer
(catalog semantics, RBAC, entity model, credential scoping)

Persistence Layer
(3DBC, NoSQL)

@

Extension Points




local.db.user
Optimizing Status:

Details Files

P main v P

Snapshot ID

@ total

branches

Apache Amoro

Version: 0.8.1-incubating(bc906c0) Commit Time: 2025-08-28T00:55:33+0000 Vv

Table file count

Records: Table Format: Health Score:
Snapshots Optimizing Operations
Table record count
€ )
q-delet & pos-delet d
© 0 tags Operation: all
Operation Records
replace(optimizing) 7 1
delete 7 6
delete 8 7
delete 9 8

File Count

@ delete-files total-files data-files

Commit Time

2026-07-19 22:31:14

2026-07-19 22:30:38

2026-07-19 22:30:38

2026-07-19 22:30:38



yto ymeet Apache Amoro

Q Bo3MO)XHOCTHU

e major / minor / full compaction
e fragment / segment dannbl
e per table — optimizer

® HaCTpOlZKM Ha YPOBHE KaTaJsiora

OrpaHuuyeHust U 0CO6eHHOCTHU

40/40/20 wrpadbl

AMS + cobcTBeHHbIV Java crawler
MacLLTabupyeTCcs MOTOKaMK, a He BOPKEPamm
TONbKO Iceberg v2

HeT noaaepyku rewrite manifests

HeT HaCTpOI\/JIKM NOJINTUK — CUCTEeMa CaMa
NPUHUMaET peLleHnd



Data

< BB sqleditor_sending_queue  Table details

® Info & Data Preview

File Size Distribution ©

Data Files

641

Files

3507.07 MB

Size

69,987,726

Records

@ Table Context

8= Version Control

Position Delete Files

0

Files

0.00 MB

size

0

Records

Write a summary for this table or click ‘Al Generate' to generate one

https://github.com/nimtable/nimtable

Nimtable

Equality Delete Files

0

Files

0.00 MB

size

0

Records

A& admin v

+SQL Query

& Refresh H 3 Optimize table

Needs Optimization

(5]

Total Files: 641
568 files (89%)

® 0-8M
® 8M-32M 68 files (11%)
e—
© 32M-128M 2 files (0%)
® 128M-512M 1 files (0%)
® 512M+ 2 files (0%)
Optimization Recommendation:
Backend health policy recommends optimization for this snapshot.
E3 Table Information
Table UUID ©
4b7cfeTa-e571-42de-a3fd-0f11d6712f44
©

Location

53://warehouse-iceberg-fixture-bigdata-kafka/sqleditor/sqleditor_sending_queue

Last Updated
7/29/2026, 12:13:09 PM



yto ymeeT NimTable

Cobupaet yepe3 REST-katanor

He ncnonb3yet cOOCTBEHHbIN KNIUEHT
EcTtb Table Health u recommendations
EcTb py4yHomn 3anyck u scheduler jobs
LLInpokas ctatucTtumka

BbinonHeHne cpasy BHYTpu Spark




Bbi6bupaem noctpoutb ceBon Control plane!

Q NMpakTU4yecKuu BbiBOA

©® He xagaTtb MOHONMUT
® Bbibpatb strong catalog foundation

® Crpowurs lifecycle plane



Ho6aBunu Kewl pe3ynbTaToB

MepBbiit i

Nimtable / $5_  Caffeine
anpoc [2) swoe  —> alll hethseore —> WO S
Pesynbrar
BblUyUcnaeTca
U coxpaHsieTcs 1. cuutaem 2. knapém B cache
MoBeTopHbIi * 9 caffeine
3anpoc @ 3anpoc > cache

bBepém pesynbrar

VSiKELliA 3. NOBTOPHO YMTaeM BbICTPO

m MNMoBTOpHbIE 3anpocbl paboTaloT bbicTpee



Ho6aBunun nakeTHbIN c60p MeTagaHHbIX B B/}

Mapcep Iceberg Catalog
napcut 8K Tabnuy,

\

J

~8K RPS B kaTtanor  Iceberg
> REST Catalog

S3-3anpocsbi = 8K x yucno manifest-paiinos Ha Tabnuuy

J

>

o



Mepewnn Ha NHKpPeMeHTaNbHbIN CO0P MeTagaHHbIX

TOJIbKO HOBbI€

snapshots
—— _—m

ST 'S2 | S3 ES4N ESS

L

MHKPEMeHTaﬂbeIﬁ

Kaxpple CMOTpPUM
15_33 MWH U3MeHeHus napcuHr

® He NOJIHbIA NnepecKaH



Jo6aBnnun ¢yHKLUUIO “aBTO-KaHANAAT" B CeNIeKTOpPbI NapTuLun

Scope ©

[ Auto candidates v ]

Partition candidates are read from Iceberg manifests, filtered by thresholds, freshness safety, and latest-partition safety, then rendered into the worker-
specific WHERE clause.

Eligibility thresholds
@) use operation thresholds ©

Min data files © Max average file size MB

10 128

Freshness safety
Exclude recently updated partitions ©

Cooldown minutes &

Latest partition safety
Exclude latest partition @

Latest partition field ©

se field
Partition field discovery requires a table or pipeline context.
Ordering type @

Auto by

Run limit

Max partitions per run ©

50

Selector preview
Preview resolves against current table metadata.

Q  Preview selector




onuunio 3anyckKa - NOSNMUNOHHbBIX AUJTNTOB OTAEJNIbHO

> Run Optimization Job Cancel
Job type Trigger

rewrite-position-delete-files v Immediate run v
Target file size (MB) Min input files

256 10 $
Rewrite all

[] Rewrite all matching position delete files, not only groups that meet the default rewrite criteria

Scope @

Whole table v

Selector preview
Preview resolves against current table metadata.

Q Preview selector



Jo6aBnnun nannnamnHel (rpynnbl 3apav)

Single job  Pipelines

New plpellne caneel
bigdata-kafka.abuser.experiment

Pipeline name

daily-maintenance

Trigger

Immediate run v

Retry policy

Max attempts Initial delay minutes Backoff multiplier Max delay minutes

3 5 2 360
Steps + Add step

Step 1

order 1 ~ Up v Down @ Remove

Operation

compact ~

Target file size MB Strategy

128 binpack 3

Sort order Where clause fallback

Selector mode @
None v

Selector preview

Q Preview selector
Preview resolves against current table metadata



po6aBunu noporuv gns iceberg Taébnuy,

Min data file count Max average data file size (MB) Min total delete file count

50 128 disabled

Leave blank to disable this threshold.



3anyckK navnaavHa Ha OCHOBe NOPOroB No MeTagaHHbIM

New pipeline Cancel Create pipeline
bigdata-kafka.diadmin.antifraud_fraudulentorder

Pipeline name

daily-maintenance

Trigger

Smart v

Min data file count Max average data file size (MB) Min total delete file count
50 128 disabled
Leave blank to disable this threshold.
Retry policy

Max attempts Initial delay minutes Backoff multiplier Max delay minutes

3 5 2 360
Steps + Add step

Step 1

ordeid ~ Up v Down @ Remove

Operation

compact v

Target file size MB Strategy
128 binpack v

Sort order Where clause fallback

Selector mode @
None v

Selector preview

Preview selector
Preview resolves against current table metadata Q



Snapshot Details

Snapshot ID:
786814396408727947

Sequence Number:
154

Date:

Jun 30, 2026, 10:05 PM

Summary
added-data-files
added-files-size
added-records
changed-partition-count
iceberg-version

kafka. connect. commit-id

kafka.connect.offsets.kafka-connect.diadmin-iceberg-control.connect-diadmin-iceberg-s

kafka. connect. task-id
total-data-files
total-delete-files
total-equality-deletes
total-files-size
total-position-deletes

total-records

pacwmpuin Habop MeTagaHHbIX

@® Time Travel to this Snapshot v Manifests

Manifest List

Parent ID:
5765543391182508296

Operation:
append

Manifest List Location:

s3://warehouse-iceberg-fixture-bigdata-kafka/diadmin/antifraud_fraudulentorder,
5b3-8056-4ce6bbS553739.avro

6924
2
1

Apache Iceberg 1.1.4 (commit f2a1

2e0bf73b-1927-471a-99a7-e968d6099286

{"0":2552032}

diadmin-iceberg-sink-0
162

[

0

1395669

0

21868

Location: berg-f bi 27947-1-7e5228¢0-d47c-45b3-8056-4ce6bb553739.avr0
war g-fixture-big ka/d ifraud_fr der, 7e5a28¢0-d47c-45b3-8056-4ce6bb553739-n0. avro
war g-fixture-big ka/d ifraud_fr der, ee-0942fd@9761-m0.avro

B s3://war g-fixture-big ka/d ifraud_fr der 4db6abafd23-ma.avro

B s3://war g-fixture-big ka/di ifraud_fr der f: 1-m0.avro
war g-fixture-big ka/d ifraud_fr der 9f 722-m0.avro

B s3://war g-fixture-big ka/di ifraud_fr der, 08daec-3327-4913-b11c-b67d767e6556-md. avro

B s3://war g-fixture-big ka/di ifraud_fr der 17-4 779€271b8-m0.avro

27941

0-d47c-4



rpynnoBble NavnnaunHbl - B pa3paboTke

B Iceberg Control Plane MoxHO 3agaTbh napameTp scope ans nonutuku lceberg Maintenance
Ha rpynny Tabnuy, / Henmcnenc / BeCb KaTanor.

TUK
g Karanor l_pynn_a Monutuka .
Do Iceberg Maintenance
d@®» Hanpumep: cdc
o8 . -
enmcnenc ==X &
ao Cdepa npumereHns Yro npumeHsieTcs /7N  AsTomaTMyeckuit
| (scope) K./  komnakT (compaction)
B Heiimcneiic 0 KO BCEM Tabnuuam :
IH Tpynna Tabnuy . Helimcneiica
c MnaH1poBaHmne
@ Mpynna Ta6muy Q KO BCeM Tabnmuam 1 pacnucaHue
B rpynne
Tabnuua —
@ @ B KaTaRoR ° KO BCeM Tabnuuam
B Karanore
KO BCeM Tabnuuam
6 pynna Ha rpynny CDC ° Sehy PGB e

) — J




npuopuTeTbl 06CNy)XNBaHMA Tabnuy,

Ha ocHoBe MOporoB 1 pacnMcaHui
n3beraem nybnen u KOHOINKTOB Yepes ouyepeab U NPUOPUTETHI 3anycka 3apad Ha knactepe Spark

E 11 55 {9

MpaBuna —> OueHka Tabnuy —> Ouepepb unpuoputer —» 3anyck B Spark
e [10poru ® CuUYMTaeM Ba)XXHOCTb ® KaKasd Ta6f|l4L|,a nepsas e 3a[1ayn KOMMakLleHa
e pacnucaHus e ornpefensem ® Kakas BTopas e 3arycK rno oyepean
e cooldown CPOYHOCTb e 0e3 nybneit e KOHTPOSb

e 6e3 KOHDNIMKTOB napannenbHoOCTU



KaK OLleHNUTb pe3ynbTaTbl 06cny)XneaHusa iceberg ?

COXPaHUTb scan report OT OBMKKOB \
* COXPaHWUTb JIOTM 3aNpPOCOB OT ABVKKOB
* HAWTW NPU3HAKN ONSA COeANHEHUS

* COeAMHUTb AaHHble B Tabnuue

* MOCTPOUTb OTYET




6yaywime nnaHbl no puyam

@

* nepexop Ha DataFusion kak ABMWXOK ang compaction

cbop MeTagaHHbIX U3 cObbITUI KaTanora

* dHaAJINTUKa Nno O6CJ'Iy)KVIBaHVII-O

\_

~




a UTo uameHunocb 3a rog B OSS B 2026

s Iceberg REST KaTtanoru ¢ UHCcTpyMeHTbI 06cny)XKmuBaHus
et
Apache Apache

Polaris Grsviling Lakekeeper Amoro Floe Icekeeper  Nimtable



Apache Amoro

- HOBbIX penu3os HeT (Tonbko 0.81 oT 2025 roga)



floe - policy-based o6cny>xneaHue tabnuuy iceberg

A

{ Floe

Inspects table metadata &
plans maintenance

v
( Catalogs
!’ Iceberg REST Catalogs \:
: r\ APACHE ﬁ :
S GraviTINO (AN
! Lakekeeper |
| (>J pataHub
E chﬂsvoums |
| - ICEBERGA |

2
' VE

METASTORE

|
Other Iceberg Catalogs |

i

Nessie :

a : '
|

i

|

N
*\_ Triggers maintenance execution

________________________________________________

N
. Execution Engines

N
N
4

|/
o trino dpar

https://github.com/nssalian/floe



Yto HoBOro B Lakekeeper ?

[5 Be3onacHOCTb 1 fOCTyn qg Aenerauuna n MapwpyTusaums
Secure View: DEFINER u INVOKER Vended credentials
MackupoBouHble view 6e3 focTyna Remote signing

k 6a3oBoil Tabnuue

ACL: OpenFGA 1 OPA yepe3 Trino bridge
oIbC

Trusted Engines

YreHue ¢ pennuk PostgreSQL
3anucb B master PostgreSQL



Gravitino po6aBunu Jobs n TMS

Run Job

Create a new job by the template.

* Template Name

(

builtin-sparkpi

I + Register Job Template I

Job Type: spark
Comment: Built-in SparkPi job template
Executable: / it i itino-jobs-1.2.0-SNAPSHOT. jar

Class Name: org.apache.gravitino.maintenance.jobs.spark.SparkPiJob
Arguments

{{slices}}
Environment Variables

No environment variables
Custom Fields

version: v1




Gravitino TMS ApxutekTtypa

e Recommender
Gravitino server cLl
—get polic:
StrategyProvider| | StatsProvider 5 =
SUbiewi [ 9y } [ ] submit strategy job—
job il
. JobSubmmer] [stratengandler]
PolicySystem JobSystem et table stats —> [
TableMetadata StatsSystem L submit update stats job
| & Updater
run job update table stats—______ <—update stats
¢
™\ . t
AT JDBC Metrics il pditee
park jo i
reposutory update metrics
» —append metrics-
<«
update table )
stats and table metrics | ey 1] metncs
metrics job
Monitor TabIeJob
) . ]ob metrics RelahonProwder
rewrite data job get metrics monitor metrics— |
Metrics Metrics
Provider Evaluator

p
N\

https://gravitino.apache.org/docs/1.3.0/table-maintenance-service/ext
ension-guide/



Monb3oBartenu
o)
P AHanuUTUK

02

{§} Cepsuc/Cl

SQ
5 Komanpa
= —_—

Y10 HOBOro B Polaris?

Oewxku (c OPA bridge) McTouHnkmn nonutuk
3anpoc
Ha aBTOpU3aLMIO @ Monutnku
1-( Trino OPA > (OPA/Ranger)
i e OPA / Ranger
R MpoBepka NonuTuK O% Ponu / AtpubyTbl
I a Spark OPA PaspewmTs / poctyna (RBAC/ABAC) 33 (Keycloak v ap.)
3anpeTutb
StarRocks OPA I
& N .
o ~- Polaris Catalog
se Baymve Okd e HocTyRKasHM ; Katanoru, Tabnuubl, MeTagaHHble

(ecnm paspetueHo)

!

Xpanunuuie (Iceberg)
[anHble B S3 / Object Storage

(




Yero He xBaTaeT B Iceberg REST Catalogs?

CerogHs OTBET y)Xe He Takown, Kak B 2025

He «uaeasibHOro Karasiora»,
a 3akoHueHHoro feedback loop

) HaMm He xBaTaeT
Bokpyr fleet Tabnuy

2025 =) 2026

Catalog = metadata + security ® Catalogs ymetoT 6onbLue

® policy « events « federation

® Ho loop eweé HenonHbIn

Maintenance — otaenbHoO






Kak nepeHecTu gaHHble Ha BTOPYIO MIOLWaaKY ?

Bo BpemMst Murpaumm Mol paccMaTpuBanin HECKOIbKO BApUaHTOB

MMran,Mﬂ AaHHbIX
Tekyhad - 3 BIopan
naowagKa W/ Mowapka

(7  BapuaHT 2: HaTUBHble GYHKLMM
Iceberg

Q BapuaHT 1: Yepe3 BbIYMCIIUTENbHbIA
ABWXOK

® register table

@ addfiles
rewrite table path

® Spark / Trino / opyron ABnXokK
® YuTaTb OaHHble Ha UCXOOHOW NoLaaKe

® 3anucaTb JaHHble Ha BTOPOW nowaake @

MogxoauT, Koraa NepeHoc AeNaeT BblYUCUTENbHbIV ABUXKOK MoaxoauT, Koraa UCnonb3yeM BCTPOEHHbIE BO3MOXHOCTU Iceberg



YTOo cpaboTano gna murpaummn?

Pa3oBbi nepeHoc: S3 copy + register table

MUcxopHasa nnowapka LleneBas nnowagka Iceberg REST Catalog
- 1. aws s3 copy - 2. register table
! U
S3 bucket S3 bucket

Tabnuua nosismnach
konupyem dainbl TabnuLbl Te Xe data / metadata dannel B KaTasnore



Kak gocTtaBnsiTb HOBble aHHblE BO BTOPYIO MJiOWaaKy?
PaCCManMBaﬂVl HEeCKOJ1IbKO BapUnaHTOB

e -
e Kpocc-permoHanbHble 3anpocbl Yepes ABUXKMU

e BHewHue HcTpyMeHTbI: SeaTunnel, Data Prepper
e HaTtueHbIN Iceberg

e CBog peanusauyusa CDC

BapI/IaHTbI O0OCTaBKWM HOBbIX AaHHbIX BO BTOPYIO MJiIOWaAKy



SeaTunnel nu OpenSearch Data Prepper

BHelHWe NHCTPYMEHTbI A1 nepeHoca AaHHbIX

SeaTunnel OpenSearch Data Prepper

OpenSearch

Batabrepper —> REST-katanor

REST-katanor —>» SeaTunnel —> REST-karanor REST-katanor —>

MoxxeT NepeHoCuTb aHHble MeXAY KaTaJioramMmu OTgenbHbIn MHCTPYMEHT A1A 00CTaBKU AaHHbIX

OrpaHuyeHus

e PaboTtatoT ¢ CoW-Tabnuuamu
e He noaxopaTt ans MoR-Tabnuy, ¢ delete files
o Delete files MeLLaOT KOPPEKTHOM perninkaLmm N3MeHeHuin



ceoul CDC - megsieHHO U 60J1bHO

NMpo6nema CDC B Iceberg: IncrementalChangelogScan

ns CoW pabortaer, s MoR c delete files — HeT

CoW MoR

@_.D->Q @—»D*D—»Q

data files delete files Mapaet Ha
delete files

HOBble IncrementalChangelogScan
snapshot N data files raat e snapshot N

Tonbko Hosble data files [ns CDC He nopxoput



Pabouue pelueHus ans NOCTOSHHOIO NepeHoca
D,Ba noaxoda B 3aBUCUMOCTU OT CLLEHAPUA

0 rewrite table path + register table overwrite fast append
NonHas nepeperucTpaums TabnuLbl C HOBbIM PacronoXeHeM Tonbko pobaeneHne HoBbIX AaHHbIX (append-only)
. Iceberg
1 Tabnuua s Append
= (fast append)
'
T d A
n H HoBble aaHHbIe . iceberg
CTOYHUK S reirite table path asHa4yeHue it LR
S3/0zone istertable] ite) S3/0Ozone CDC /Ingest / <
knacrep 1 register table (overwrite KatTani Batch Ha Lienesoi
nnoLwaake
Q MoaxoauT ANA MUrpaLmMmn UK NosIHOro NepeHoca Q IMonXxoauT 451S MOCTOSHHOW PEenuKaLmm U MHKPEMeHTaNbHOM 3arpy3ku
0 CoxpaHsieT ucropuio Tabnuibl Q BbIcTpo 1 addekTMBHO

Q lNpocToe 1 HapéxHoe peLueHue ° He TpebyeT nepepernctpauum Tabnuuibl



Kak opraHnsoBaTtb MynbTu-apeHgHocThb Iceberg REST Catalog?

[MpocTble BapuaHTbl opraHm3auum tenants, catalogs n environmments

0 Namespace per tenant

@ Iceberg Catalog
|
l I l
(3 £S5 =

tenant A tenant B tenant C
3 dev ) dev [ dev
[ stage [ stage [ stage
prod 3 prod 3 prod

e 1 karanor

e tenant = BepxHuit namespace
e env BHyTpU namespace

e Catalog per tenant

B | 8 | B

Catalog Catalog Catalog
(tenant A) (tenant B) (tenant C)

[ dev ) dev kt} dev
[ stage [ stage —[] stage

[ prod 3 prod 3 prod

e tenant = cBow KaTanor
e npocTas n3onauus
e ynobHo ans komaHg

e Project + domain catalogs

29 Tenant / Project

|
| 1

Domain A

Domain B
Catalog Catalog
[ dev
[ stage
3 prod
Bucket A Bucket B

e tenant = npoekT
@ [IOMeH = CBOW KaTanor + bucket
@ env BHyTpu KaTtasora

o Separate dev / prod

&.‘ Tenant / Project

|
l |

DEV PROD
Domain A Domain B Domain A Domain B
Catalog Catalog Catalog Catalog

B 8| 8| %
|
e &8 ©& ¢

Bucket A  BucketB Bucket A  Bucket B
e tenant = npoekT

e oTaenbHo ansa dev u prod
e MaKCUMyM U30naumm



®depnepauusn katanoros Iceberg

OpuH REST-uHTepdenc ans goctyna K HECKObKUM KaTasioram

A YTto Hy)XHO ans peaepaumm:
O ® OAK/KYaTb CTOPOHHME KaTanoru
o e [aBaTb JOCTYN K HUM Yepe3 oavH 0bLwmin MHTepdenc
og © ®
Gravitino Polaris
Bonee 6oratas penepaums Toxe ymeeT denepaunto
lMopnepxviBaeT dpeaepaLmio KaTanoros e [logaepXxuBaeTt NOAKIHOYEHME KaTaNoros
Metalake — nornuyeckoe NnpocTpaHCTBO ® [laeT epuHbiii REST-wHTepdeiic

MO>XHO MoAKNYaTh PasHble METacTopbl:
REST, Paimon, Lance,
StarRocks, PostgreSQL, Kafka

EcTb pushdown aBTOpU3zaumm
Ha NOAKMOYEHHbIN MeTacTop

® [logxoauT ans obuiero goctyna
K HECKOJNTIbKUM KaTasioram

Ona depepauum Ham noaxopaT Gravitino u Polaris,
Ho y Gravitino BoaMOXHOCTH LiMpe 3a cueT Metalake.



79

80

81

Y10 Mbl UMeeM Ha puHane?

Ecnu Hy)XeH cunbHbIi security

Lakekeeper — ny4wmnin Bbibop. EcTb 6a30Bbin ACL 1 MackMpoBKa Yepes secure View.
Ho metrics reports Hy>xHO cobupaTb OTAENbHO.

Ecnu Hy)XHa depepaums

Gravitino BbIrnaauT cunbHee ocTanbHbIX. bonblue Bo3aMmoxHocTen ansa federation,
YeM Mbl HaLWNKW B APYrux KaTanorax.

Ecnu Hy>Ha policy-based compaction
MoponayT Floe nnn cobcTBeHHan peanusaums.

UTor: pasHble 3apgaum TpebyloT pasHbiXx KOMMNOHEHTOB control plane.



dpaHKeHLWTeH nony4vaeTtcs creayoLwmii:

LBVWXKN U KNUEHTbI

Spark

StarRocks

@ Fink
o DuckDB
eee Jlpyrue

SQL/API

—

o

S
©
65
5

Gravitino
Metalake (Federated Catalog)

EnuHbiii Iceberg REST API

OpvH nHTEpdEnc Ko BCeM UCTOYHUKAM

Pushdown aBTopu3auus

lNepepaya NOAUTUK Ha NOAKNIOYEHHbIE
Katanoru

YnpaBneHue nCToyHMKammn
MoaknioyeHne u MannuHrr MeTacTopos

EnvHoe NMPOCTPaHCTBO UMEH
Metalake (qomeHbl, NPOeKTbl, KaTanorun)

A

Q

B &

>

Iceberg REST
KaTanoru
(Polaris, Lakekeeper u ap.)

Paimon
KaTanor

Lance
Karanor

StarRocks
KaTanor

PostgreSQL
MeTacTop

Kafka
Katanor

Apyrve
WUCTOYHUKU

o

AN

&

Kakoii kaTtanor BbibpaTb?

Lakekeeper

Korpa BaxHa 6e3onacHocTb

+ basosbiit ACL

* Mackuposka yepes secure view

* MeTpuKu OT4EeTOB COBUPaEM OTAENBHO

Gravitino
Korpa HyxHa depepaums

Bonblue pyHKumiA

Metalake (eanHoe nornyeckoe
NPOCTPAHCTBO)

Mopknioyerne pasHbix METaCTOPOB
(Iceberg, Paimon, Lance, StarRocks, PG, Kafka)

Pushdown aBTopu3sauus

Polaris + Floe / Amoro
Korga v3 He Tpebyetcs

+ BHyTpu katanora — Polaris (unu Lakekeeper)
+ [na compact/maintenance — Floe unu Amoro
+ MopxoauT, ecnu He HyXxHa nonHas v3-cneka



Iceberg Control Plane Architecture

UCTOYHWUKU COBbITUN
Karanoru u cepeucst

Iceberg REST
Catalog

Q

Hive Metastore

Apyrue
KaTanoru

Aeuxku

CobbiTus
Katanora

(coanamme Tabnuy,

snapshot, commit,
yaanewwe v ap.)

-

' ICEBERG CONTROL PLANE

R

1. Catalog Event Listener

Cepeuc cnywaer cobbitua
OT KaTanoros, KoTopsie
NOAAEPKMBAIOT OTNPABKY COBbITUI —

2. Metrics Collector
& Manager

Backend ann c6opa u o6paboTku

MeTPUK 1 cobbiThit

« Arperaumsa MeTpuk

+ Banupaumn cobbiTuit

«>

+ OBoraweHne KOHTEeKCTOM

« Hopmanuaauus

* YNpasneHme X1IHeHHbIM UMKNIOM

« feaynnukaums

3. Metrics & Observability
Storage (PostgreSQL)

* Metpuku n Tanmcepun

Xpanunuiie MeTPUK U BaHHbIX
AnA HabnopaemocTn

« CobbiTua v ayaut

+ KoHpurypauum u coctorHma

Japay

MeTpuK
¢ 1 |
4. Orchestrator & Scheduler 5. Maintenance Execution Engine
OpKecTpaTop v NNaHUPOBLUMK 3anay Asuxox ana
obcnyxusanua
— = + ONTUMUIAUMA U KOMNAKUMA
+ Mnanuposanue (Quartz / Airflow) =
* Ypanenve ycrapeewmx ¢painos
+ 3a8MCUMOCTY 1 OuepeaM 3anau +/WcTevenne snapshotos
+ MoaTOpSbI, TaliMayTh!, yBEROMNEHNA + BanuaaumA u ayauT
* Ynp: pac "
6. Ul / Console 7. Security & Access Control Service
Ul ans npocMoTpa MeTpUK, COCTORHNA Be3onacHoCTL U KOHTPONL AoCTYNa
u ynpasnenuna nnarpopmoin
| €>

+ fawbopabt v rpaduku
+ YnpasneHuie NOAUTUKAMY 1 HACTPOMKAMM

3apay v ux

« Ayaut u cobbiTun

+ FGAC (Fine Grained Access Control)

« Identity & SSO / OIDC

* Access Policies
+ Ponu u paspewenns
* Ayaur poctyna

&

XPAHUNULLLE OAHHBIX

@ S3 xpaHunuwe

KNIOYEBbLIE BO3SMOXHOCTHU

|.. @ Habnonaevocts u ayaur 360°

@ Asromarueckoe ocnywusanme

NOTPEBUTENIN NJTATOOPMbI

o
(=

Data Engineers

(Q) Data Platform
) Team

DDU Data Analysts

Platform
Admins

@ Eavnoe ynpasnenme nonvmikam

© "




that all folks




Bonpochbl

Cnacunbo!



