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[TnaHoBagqa pa3paboTka: HOBbIE TUMbl AaHHbIX

Variant Data Type Support Proposal in Iceberg Hob6asneHo B V3:

Note: The original document with comments is linked but was created using a corporate

account. Sharing was recently changed to be allowed for access for internal users by default, [ J Tl M ESTAM P [_TZ] (9)
and external access requires individual approval.
e GEOMETRY
Motivation o GEOGRAPHY
o UNKNOWN
Background
e VARIANT - nogoeprkka
Variant data types allow for the efficient binary encoding of dynamic semi-structured data such
as JSON, Avro, Protobuf, etc. By encoding semi-structured data as a variant column, we retain rn OﬂyCT py KTyp n pO BaHHbIX
the flexibility of the source data, while allowing query engines to more efficiently operate on the .D.a HHbIX

data. Snowflake® has supported the Variant data type on Snowflake tables for many years. As
more and more users utilize Iceberg tables in Snowflake, we're hearing an increasing chorus of
requests for Variant support. Additionally, other query engines such as Apache Spark have
begun adding Variant support? and RedShift has a similar SUPER type®. As such, we believe it
would be beneficial to the Iceberg community as a whole to standardize the Variant data type
encoding used across Iceberg tables.

Without Variant type, the users store the semi-structured data in String type and are required to
parse the data in its format (such as JSON) inefficiently. With the support of Variant type, such
data can be encoded in an efficient binary representation internally for better performance.
Below, we mainly evaluate the existing encodings (Spark Variant Encoding, Bson) and suggest
Spark Variant Encoding as the Variant Encoding in Iceberg.

https://docs.google.com/document/d/1sq70XDiWJ2DemWyA5dVB80gKzwi0CWoMOLOWM7VJVd8/edit?usp=sharing



https://docs.google.com/document/d/1sq70XDiWJ2DemWyA5dVB80gKzwi0CWoM0LOWM7VJVd8/edit?usp=sharing

[1naHoBaga pa3paboTKa: deletion vectors

=== PERFORMANCE & QHPARTSHR 3apgaya: ycKopeHue co3gaHng m
v2 delete time: 3.126s

v3 delete time: 1.407s NnpuMeHeHunsa positional deletes:

v3 Delete performance improvement: 55.0%

=== READ PERFORMANCE COMPARISON === ® Bbino: OTﬂ,@ﬂbe”ﬁ d)al;lﬂ Parquet
v2 full table read time: 0.769s . . . .
v3 full table read time: 0.550s ¢ Crano: roaring bltmap B Puffin
v2 filtered read time: 0.664s Y,

4
v3 filtered read time: ©0.511s qDa ne
v3 Read performance improvement: 28.5%

v3 Filtered read performance improvement: 23.0% CTaTyc: peann3oBaHO, obga3aTeNibHO K

=== DELETE FILE COMPARISON === MCMOJ1b30OBaHWMIO BV3
v2 delete format: PARQUET

v2 delete size: 1801 bytes .
v3 delete format: PUFFIN I'Ip06neMa. KTO M KOorga 3TO

v3 delete size: 475 bytes 2
v3 size reduction: 73.6% e R i kSO TS

https://docs.gooale.com/document/d/1FtPIOTUzMrPAFFWX _CAINLBmBO1uNSxIpDsR-7xpPL0/edit?usp=sharing
https://aws.amazon.com/blogs/big-data/unlock-the-power-of-apache-iceberg-v3-deletion-vectors-on-amazon-emr/

https://qithub.com/RoaringBitmap/RoaringBitmap



https://docs.google.com/document/d/1FtPI0TUzMrPAFfWX_CA9NL6m6O1uNSxlpDsR-7xpPL0/edit?usp=sharing
https://aws.amazon.com/blogs/big-data/unlock-the-power-of-apache-iceberg-v3-deletion-vectors-on-amazon-emr/
https://github.com/RoaringBitmap/RoaringBitmap

[1naHoBag pa3paboTKu: row lineage

Row Lineage Proposal

Authors: Russell Spitzer, Nileema Shingte , attila-peter.toth@snowflake.com

Pull Request : https://github.com/apache/icebera/pull/11130

Motivation:

Tracking changes for rows in a table as they are modified is key for a variety of applications like CDC
streams and Materialized View maintenance. The current spec makes it very difficult to determine the
evolution of a single row over time because we have no way of identifying when the row was added to the
table, and we are unable to determine if a row was recently added or if it was just changed. To better
support these use cases, we would like to add a marker to every row in an Iceberg table to indicate its
origin.

Example Use Cases

Tracking row modifications over time (CDC)
Incremental Data Processing
Audit Logs

https://docs.google.com/document/d/146YuAnU17prnlhyuvbCtCtVSavyd5N7hKryyVRaFDTE/edit?usp=sharing

cedrusdata

3apgava: CDC m Bce BbiTeKaloLme

CTaTyc: MHTEerpmpoBaHo B V3,
064a3aTeNbHO K MCMOMb30BaHUIO

Mpo6nemMa: KTo 1 Korga 310
MHTETPUPYET B SKOCUCTEMY?


https://docs.google.com/document/d/146YuAnU17prnIhyuvbCtCtVSavyd5N7hKryyVRaFDTE/edit?usp=sharing

[1naHoBagd pa3paboTKa: wide tables

Wide tables in V4

Hi Team,

In machine learning use-cases, it's common to encounter tables with a very

high number of columns - sometimes even in the range of several thousand.

I've seen cases with up to 15,000 columns. Storing such wide tables in a
single Parquet file is often suboptimal, as Parquet can become a
bottleneck, even when only a subset of columns is queried.

A common approach to mitigate this is to split the data across multiple
Parquet files. With the upcoming File Format API, we could introduce a
layer that combines these files into a single iterator, enabling efficient
reading of wide and very wide tables.

https://lists. he.ora/thr h0941 jwrb6sj0pifiixov8tx7ov
https:/github.com heli I /1

& cedrusdata

3apava: axpdpekTMBHAA paboTa C OYEeHb
LLIMPOKMMM TabnnamMm, KOTopble MOryT
nosiBNaTbcs B ML/AI 3agaydax

CraTyc: o6Cy>KaeHne, BO3MOXKHbIMN
npuvuen Ha v4 nnm vs


https://lists.apache.org/thread/h0941sdq9jwrb6sj0pjfjjxov8tx7ov9
https://github.com/apache/iceberg/pull/13306

[1naHoBagqa pa3paboTKa: yckopeHne paboTbl € S3

AWS Analytics Accelerator Library
(AAL) - Java-6m1bnmnoteKa c Habopom
ONTMMM3aLMIKM ANng paboTbl ¢ S3:

Analytics Accelerator Library for Amazon S3
and Iceberg

Authors: michstub@amazon.co.uk/fbbasik@amazon.co.uk/ahmarsu@amazon.co.uk
Iceberg Mail Thread: https://lists.apache.org/thread/bolbgzxnd22sosb4r2cw513nbr k1
AAL Github: https://github.com/awslabs/analytics-accelerator-s3

e Kow ¢pytepos Parquet
Motivation ® I'Iapannen bHOEe YTEeHWNe
The purpose of this document is to get community feedback on the Analytics Accelerator Library for S3 P Coa IeSCi N g
being the default stream for S3 in Iceberg going forward. To facilitate this we are providing information on
the project's goals and details.
prolect= 9 e UTAO.
Analytics Accelerator Library (AAL) is an open source library for your client applications that accelerates
data access to Amazon S3, lowering processing times and compute costs for data intensive workloads. It o b
does this by providing an implementation of the best practices for accessing data in S3. Currently the CTaTyC- MHTE rp n pO BaHO B | cepe rg,
integration code is merged in both Hadoop S3A and Iceberg S3FilelO but is behind a feature flag that is .
defaulted to Off. We would like to propose that AAL is the default Stream for Iceberg. N etﬂ IX O6e U—Laﬂ r Oﬂuen NTbCH
Our testing shows that it accelerates workloads, and customers such as Voodoo.io report 10% pe3yﬂ bTaTaMM 6e H4YMa p KOB

improvement with S3FilelO, so we want users to benefit from this by default. By implementing best
practices for S3 in one centralized location, Iceberg will continue to benefit as we make further
improvements. Making this the default data path for Iceberg will enable future optimizations to build upon
the higher performance baseline we have established.

More technical details will be part of a follow-up document based on the outcome of this proposal.



https://docs.google.com/document/d/13shy0RWotwfWC_qQksb95PXdi-vSUCKQyDzjoExQEN0/edit?usp=sharing

HTO He Noy4YaeTco
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[TpoaBUHYTblE UMUK view interoperability

Ajantha Bhat - Thursday, October 17, 2024 3:17:57 PM GMT+3

[Discuss] Iceberg View Interoperability
Hi everyone,

It's been over six months since Iceberg views were introduced (in version
1.5.0), and while we've seen some benefits—such as versioning and
cross-engine recognition—there’s still a critical gap in terms of true
interoperability. Although views created by one engine are recognized by
another, they currently cannot be queried across engines as one engine
cannot understand the SQL dialect of another engine.

https://lists.apache.org/thread/k6szpr5smyrh37sy563xpgjor4g6pr81

& cedrusdata

3apava: BO3MOYXKHOCTb CO34aBaThb
BMPTYyallbHbIE view, KOTOPblIE MOTYT OblTb
MNCMNOJIb30BaHbI Pa3/iMdiHbIMI OBUN>XKaMW

CraTyc: o6cykaeHume c okTabpsa 2024 ...

10


https://lists.apache.org/thread/k6szpr5smyrh37sy563xpgjor4g6pr81

[MpoaBUMHYTblEe UYUM: Mmaterialized views

ﬁceberg Materialized View Spec

Background and Motivation

A materialized view is a database entity that stores a query definition as a logical table. The

query is precomputed and the resulting data is served when the materialized view is queried.

The cost of query execution is pushed to the precomputation step and is amortized over the
query executions.

Goal

A common metadata format for materialized views, enabling materialized views to be
created, read and updated by different query engines.

https://docs.google.com/document/d/1UnhldHhe3Grz8JBngwXPA6ZZord1xMedY5ukEhZYF-Aledit?usp=sharing

3apadva: BO3MOXXHOCTb co3aBaTb
MaTepuanm3oBaHHble NpeacTaBneHmna

CraTtyc: obcyrkgeHume c aBrycta 2024 ...

11


https://docs.google.com/document/d/1UnhldHhe3Grz8JBngwXPA6ZZord1xMedY5ukEhZYF-A/edit?usp=sharing

[MpoaBuMHYTblEe uryum: UDF

3apava: nogaep»kka user-defined
functions, KoTopble MOryT 6bITb
BbIMOSTHEHbI PA3MTMYHbIMU OBVYXKaMM

UDF metadata structure

Update on Sep 8, 2025

Doc o

y Y AJ v
Parameters, I
dog [ ignati 1d1 = Signature Versions Open Secure
signature definitions Properties
V i >
A
Overloads
A Y
‘ Overload 1 ’ Overload 2 Overload 3
Y Y L] v

deterministic representations

signature id x

update-at-version

Crartyc: 77?
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https://docs.google.com/document/d/1BDvOfhrH0ZQiQv9eLBqeAu8k8Vjfmeql9VzIiW1F0vc/edit?usp=sharing

[MpoOBUHYTbIE GUUU: TPAH3AKLNN

Multi-Table Transactions in
Iceberg

Author: Eduard Tudenhoefner (etudenhoefner@gmail.com)
WIP PR: https://github.com/apache/iceberg/pull/6948

Motivation

Iceberg currently supports transactions at the table level via the Transaction
API, which allows one or more updates to a single table in an atomic manner.
However, there is user demand in performing an all-or-nothing operation across
multiple tables. This would enable more complex workflows that rely on
updating multiple tables within a single transaction.

https: X le.com/ ment/d/1UxXifU8igP. WAE2RuKZx1nobxmAvcsurVcWas1B it?usp=sharin
https: X le.com/ ment/d/1jr4Ah: mo6fwx 114vKDUHUKScb/edit?usp=sharin
https: X le.com/ ment/d/1KVaUJc1WaftHfl z118vMbEE7HV: Dk4s-GJFDyAOQE/edit?usp=sharin

cedrusdata

3apava: TpaH3akuMm, multi-statement
n/mnmn multi-table

CraTyc: obcy)KaeHne C Havana BPpeEMEH ...

13


https://docs.google.com/document/d/1UxXifU8iqP_byaW4E2RuKZx1nobxmAvc5urVcWas1B8/edit?usp=sharing
https://docs.google.com/document/d/1jr4Ah8oceOmo6fwxG_0II4vKDUHUKScb/edit?usp=sharing
https://docs.google.com/document/d/1KVgUJc1WgftHfLz118vMbEE7HV8_pUDk4s-GJFDyAOE/edit?usp=sharing

& cedrusdata

[ToM3HaKKM B3poCneHuns
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be3onacHocTb: RBAC

Support Securable Objects in Iceberg
REST Catalog

Jack Ye (yzhaogin@amazon.com)
Aditya K (krishnad @amazon.com)
Peter Gvozdjak (petergv@amazon.com)

This proposal introduces securable objects with related concepts and APIs to the Iceberg REST
catalog (IRC) specification.

Background

There are 2 main reasons for us to look into this area and draft this proposal:

IRC lacks privilege related concepts to express access decisions:

In a proposal we published previously regarding access decision, we would like to express the
idea like, for example, a LoadTableResponse tells engine the list of privileges (e.g. read only,

read and write, insert but no update, etc.) the caller has on the table, such that compute engines
can enforce it accordingly.

However, as we explored deeper into this topic, we found that there is no standard in Iceberg to
express such privileges on table objects. And when we started to come up with keywords like
SELECT, INSERT, DELETE, etc. to express such privileges, we realized that we were basically
defining a securable object framework that is well-known in database systems (see Reference
Works section for more details). This is the primary reason that led to us publishing this proposal
before we push more progress on the work on access decisions.

&

R

RS
=

https://docs.google.com/document/d/1KmIDbPuN6IYFOnWs9ostXIBIF4b8iH3zZO0hjgs 1im4/edit?usp=sharing

cedrusdata

3apava: yHMBepCcarbHbIM MEXaHU3M
NPUMEeHEHUA NONMMTUK OOCTyNa ANga BCcex
noTpebutenen

CraTyc: obcyKaeHume ...
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https://docs.google.com/document/d/1KmIDbPuN6IYF0nWs9ostXIB9F4b8iH3zZO0hjgs1lm4/edit?usp=sharing

besonacHocTb: FGAC (MOMMTUKK)

Iceberg REST
Fine Grained Access Control
proposal

June 2025

Authors:

Robert Stupp (shazy@apache.orq)
Laurent Goujon (laurent@apache.orq)
Dmitri Bourlatchkov (dimas@apache.orq)
Alex Dutra (adutra@apache.orq)

I

We hereby propose an interoperable interaction between Iceberg REST catalogs and query engines for the
Iceberg ecosystem providing row and column level access control and data transformations.

The interoperability aspect means that different query engines and catalogs shall be able to work
seamlessly together.

=

# cedrusdata

3apava: yHMBepCalbHbIM MEXaHM3M
npmmMeHeHusa fine-grained NOAMTUK
gocTyna:

e column-level security
e column masking
e row filters

Mpenno)XeHue: oTnpasIgemM NoUTUKU
trusted OBUYXKKY, KOTOPbIN X MPUMeHaeT

CraTyc: obcyxgeHume, NpoToTUNMpPOBaHME


https://docs.google.com/document/d/1A5EHXZoluvW7GtEth3GzQz6n5N-fErYLtUbf6B93Pmw/edit?usp=sharing

besonacHocTb: FGAC (secure views)

[OSS] Secure Views for dynamic policy
enforcement

Authors: Prashant Singh Russell Spitzer Vishwa Lakkundi
Last updated: Jun 24, 2025

Reviewers & Contributors: laurent@dremio.com jb.onofre@dremio.com royhasson@microsoft.com

kevinliuS@microsoft.com

Prev OSS work : H Iceberg Spec Extensions for Data Access Decision Exchange

Motivation

For data warehouse and lakehouse systems, robust access control is vital to maintaining security, privacy,
and compliance. In multi-cloud, multi-engine environments, it serves as a key component of
comprehensive data governance.

It is already possible to store access management policies in several catalogs and systems such as Glue
and Ranger and implement enforcement of such policies in the several engines like Spark, Trino and
others. The OSS proposal here discusses an approach to extend Iceberg spec to enable
exchanging Access Decision’ rather than merely the access control policies.

https://docs.google.com/document/d/1AJicez7xPhzwKXenGZ19h0hnaxrwAg3rSajDV1v0x-s/edit?usp=sharing
https://docs.google.com/document/d/1ASEHXZoluvW7GtEth3GzQz6n5N-fErYL tUbf6BI3Pmw/edit?usp=sharing

3apava: yHMBepCalbHbIM MEXaHM3M
npmmMeHeHusa fine-grained NOAMTUK
gocTyna:

e column-level security
e column masking
e row filters

Mpeano)xeHue: nogMmeHaeM table Ha view,
B ornpegeneHme Kotoporo “BwmTbl”
MpaBuM/ia MacKMPOBaHUA U GUAbLTRALMN

CraTtyc: o6cyKaeHue, MpoToTUNMpPOBaHME

17


https://docs.google.com/document/d/1AJicez7xPhzwKXenGZ19h0hngxrwAg3rSajDV1v0x-s/edit?usp=sharing
https://docs.google.com/document/d/1A5EHXZoluvW7GtEth3GzQz6n5N-fErYLtUbf6B93Pmw/edit?usp=sharing

Disaster Recovery: OTHOCUTESNIbHbIE MYTU

Support for Relative Paths

https://s.apache.org/iceberg-spec-relative-path

talat@apache.org, dweeks@apache.org

Background

Currently, location fields and paths to metadata files and data files in Iceberg are absolute URIs. This
means that when a table is moved or copied to a new storage location (e.g., from HDFS to GCS, to a
different S3 bucket, or change in prefix), all of these embedded absolute paths need to be rewritten in the
metadata and delete files to reflect the new location.

Key use-cases that require metadata and data relocation include:

e Replication: Copying table state and history to another data center or availability zone for high
availability or read scaling.

e Backup: Archiving table state and history for disaster recovery and compliance purposes.

e Data Migration: Moving tables between different storage systems (e.g., HDFS to GCS, on-prem to
cloud).

https://docs.google.com/document/d/1a6tXvbWVbvOxiRexCialsIA6NOOgcbxPKjeoJGagYta/edit?usp=sharing

& cedrusdata

3apaya: BO3MOYXXHOCTb 6e30MnacHoro
nepemMelleHmd OObEKTOB MeXxXay

OnpeKkTopmamMm n GamnoBbiMU CUCTEMaMM

CTaTycC: aKTMBHOE 06Cy»KaeHMe

18


https://docs.google.com/document/d/1a6tXvbWVbvOxiRexCiaIsIA6NOOqcbxPKjeoJGqgYtg/edit?usp=sharing

Disaster Recovery: normyeckaa pennmkaums

Incremental Iceberg Replication
Feature Proposal

Xinli Shang, Yufei Gu

Abstract

This proposal introduces native replication capabilities for Apache Iceberg tables as a new library. The
feature enables automatic synchronization of both data and metadata across multiple storage locations
through configurable table properties. A key use case is automatic cross—data center backup. Replication
integrates seamlessly with Iceberg’'s commit workflow and supports both synchronous and asynchronous
modes, all while preserving ACID guarantees.

The implementation extends the commit process with replication logic, automatically copying data files
and metadata to configured target locations whenever tables are modified. This provides built-in disaster
recovery, data locality optimization, and cross-region analytics capabilities without the need for external
tools or custom solutions.

This proposal is complementary to the & [Public] Relative Path Spec Definition and the Table Replication
procedure, and does not conflict with either.

https://docs.google.com/document/d/1yrVLs0CQyIHsOWbBVx_EK6ad419Ads|9xHozpmQEMrs/edit?usp=sharin

.cedrusdata

3apaya: BO3MOXHOCTb JTOTMYEeCKOoro
KOMMPOBAHMA COOEPYKMMOIo 06 beEKTOB B
pa3Hble danoBble CUCTEMDI

CTaTyC: aKTMBHOE O6cy)+(,EI,eH ne, 4aCtTn4HoO
peannnm3oBaHO
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https://docs.google.com/document/d/1yrVLs0CQyIHs9WbBVx_EK6ad419Adsl9xHozpmQEMrs/edit?usp=sharing

KayecTBO

Add REST Compatibility Kit #10908

)l [STge[(l danielcweeks merged 2 commits into apache:main from danielcweeks:rest-compatibility-

() Conversation 62 -o- Commits 2 [} Checks 48 Files changed 11
a danielcweeks commented on Aug 10, 2024 Member

This PR adds the ability to run the Catalog Table and View tests against a REST Catalog
implementation. By default, it will run the tests against a local server using the catalog
adaptor to proxy to a JDBC backend catalog.

Catalog configurations can be overridden to point to a different catalog implementation or
service running externally.

®

https://qithub.com/apache/iceberg/pull/10908

3apaya: Habop TecToB A4
MPOBEPKU KOPPEKTHOCTU

peanmsaunm REST kaTanoros

CTraTyc: peanin3oBaHo

20


https://github.com/apache/iceberg/pull/10908

& cedrusdata

Ponb REST kaTanora
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REST: Read planning

Iceberg REST Scan API Support 3apava: fefnnermpoBaTh rnjiaHMpoBaHme
CKaHa Tabnuubl REST-kaTanory

Authors: Rahil Chertara (rchertar@amazon.com), Jack Ye (yzhaogin@amazon.com)
WIP PR: https://github.com/apache/iceberg/pull/9252
MoTuBaLuna:

In Iceberg, when a user submits a query to an engine, the engine will invoke one of Iceberg's
catalog implementations (such as AWS Glue, HiveMetaStore, REST, etc.) to load the table’s

metadata. From the table metadata, iceberg can obtain the table schema, and from the engine () [MNMoBblWEeHMe n pO M3BOoONTEJIbHOCTU

Iceberg can obtain the selected columns and filters, to initialize an iceberg table scan. O6

nerdyeHume MHTterpaunm ¢ 4d3blKkaMm
Once an Iceberg scan has been created, it will initiate a planning phase. During the planning, an
iceberg scan will read the table's snapshot to find the relevant data at client side. A table's r pO rpa MMW po BaHWA
snapshot contains a list of manifest files with each manifest file containing pointers to the
underlying data files in local or cloud storage. Once Iceberg has filtered through the data and = 5630 MacHOCTb
delete files that are relevant for this query it will start converting those files into file scan tasks. PY Cata |Og fed era tl on
The file scan tasks are then returned back to the engine in order for the engine to execute the
tasks distributedly.

, o o o A CTaTyc: peasiM30BaHO ... HO KaKOW OBMMXOK
In this doc, we propose moving this planning logic to server side, by introducing scan APIs to
Iceberg REST catalog spec. 2TO Aena eT?

https://docs.google.com/document/d/1FdiCnFZM1fNtgyb9-vOfU4FwOX4An-pgEwSaJe8RgUg/edit?usp=sharing
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https://docs.google.com/document/d/1FdjCnFZM1fNtgyb9-v9fU4FwOX4An-pqEwSaJe8RgUg/edit?usp=sharing

REST: Write planning

Iceberg UpdateTable Fine-Grained
Metadata Commit Support

Author: Drew Gallardo (dru@amazon.com)
WIP PR: https://github.com/apache/icebera/pull/11287

Motivation

Currently, the process of committing data to an Iceberg table involves six main operations: AppendFiles,
OverwriteFiles, DeleteFiles, RewriteFiles, RowDelta, and ReplacePartitions. These operations
manage changes by reflecting new file additions or removals in the table metadata through snapshots,
which capture the table’s latest state.

Clients ingest data by writing files (e.g. Parquet), which are wrapped into DataFile or DeleteFile
objects before invoking the data operations. These operations are responsible for making the manifest,
manifest list and snapshot, before the catalog trying to commit the new table metadata as the latest one.

In this proposal, we aim to enhance the UpdateTable REST API by introducing new table update actions
enabling fine-grained metadata commits. This change allows clients to submit requests for file-level
changes, while shifting the responsibility for generating the manifest, manifest list and snapshot, and
committing these metadata from the client to the catalog service. By transferring these operations to the
service, we simplify the client-side process and give the catalog finer control over data modifications.

https://docs.google.com/document/d/1n-cEE4-vFreTLnUTPgo7U8ih44MFo1ZHjyk4NCxxalc/edit?usp=sharing

3apava: fenermpoBaTb co3gaHue
MeTagaHHbIX REST-kaTanory

MoTmBauua:

e boneesadpdpekTnBHOE paspelleHmne
KOHPNMKTOB

e ObrneryeHme MHTErpaLnm c a3blkamMm
nporpaMMmpPoBaHMA

e be3sonacHocCTb

CraTyc: ob6cy>kgeHume, NpoToTUNMpPOBaHME
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https://docs.google.com/document/d/1n-cEE4-vFreTLnUTPgo7U8ih44MFo1ZHjyk4NCxxalc/edit?usp=sharing
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KOHKYpPeHTHaga cpena
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lceberg vs Delta
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lceberg vs Delta

ICEBERG{J

A\ DELTA LAKE

lceberg 1.10.0 (11 CeH 2025)
+66 HOBbIX KOHTPMOBIOTOPOB

New Contributors

* @ccmao1130 made their first contribution in #12860

» @szarnyasg made their first contribution in #12932

e @mrsubhash made their first contribution in #12894

» @akhilputhiry made their first contribution in #12406

» @gyfora made their first contribution in #12991

» @sundy-li made their first contribution in #13002

e @huaxiangsun made their first contribution in #12771
» @coderfender made their first contribution in #12901

» @hariuserx made their first contribution in #12886

* @juldrixx made their first contribution in #13041

¢ @hsingh574 made their first contribution in #12855
¢ @JeonDaehong made their first contribution in #13021

» @futurepastori made their first contribution in #13128
¢ @sfc-gh-bhannel made their first contribution in #12975

» @Bhargavkonidena made their first contribution in #13113

o Enila.miithit made their firet rantribhiitinon in 412109
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DuckLake's architecture

With DuckLake, all you need to run your own data warehouse is a catalog database and
storage for Parquet files.

PostgreSQL SQLite MySQL DuckDB

Clients Catalog database

e *——70 PostgreSQL

DuckLake client Storage

Parquet
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S
>

DuckLake in Operation

Is DuckLake production-ready?

While we tested DuckLake extensivelylit is not yet production-readylas demonstrated by its version
number 0.3. We expect DuckLake to mature over the course of 2025.

How is authentication implemented in DuckLake?

IDuckLake piggybacks on the authentication of the metadata catalog databaseIFor example, if your
catalog database is PostgreSQL, you can use PostgreSQL's authentication [# and authorization 7
methods [ to protect your DuckLake. This is particularly effective when enabling encryption of
DuckLake files.

& cedrusdata

28



lceberg vs Ducklake

Tables

DuckLake 0.3 uses 22 tables to store metadata and to stage data fragments for data inlining. Below we describe all those tables
and their semantics.

The following figure shows the most important 11 tables defined by the DuckLake schema:

ducklake_snapshot

snapshot_id
snapshot_time
schema_version
next_catalog_id
next_file_id

ducklake_schema

schema_id
schema_uuid
schema_name
path
path_is_relative

ducklake_table_stats ducklake_table ducklake_column ducklake_column_stats
record_count table_id column_id contains_null
next_row_id table_uuid column_order contains_nan
file_size_bytes table_name column_name min_value

nath column tvoe max value

Kak pa3BuBaTb?
Kak nogaep)>xuBaTtb?
Fae coob6uwecTBo?
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A Flink
Sﬁ Forward
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g Paimon

CDC Ingest \/ Python API

§§ kafka 0 MongoDB AdRow>>> O PyTorch

mysat  ZXPULSAR  opRAY [ pandas

Qu»»-v,sq

cedrusdata

SQL Query

@Flink

\R o StarRocks
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Apache Paimon Ecosystem with Iceberg Snapshots

Iceberg Snapshots

+
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Fluss Cluster

= Streaming Writes

Databases ’

- Real-Time Updates

Logs

Streaming Reads

‘ Batch Reads é

Lookup Join

Server Server Server

Remote Storage (S3/0SS/HDFS/GCP*)

*
\______% _________________ ‘ﬂF ________________ t_ ______ ¥ w» Union Reads é .}

Vi‘., Tiering Service

Lakehouse Storage (Paimon/Iceberg*)

Lakehouse Analytics

o - - = -

e
* Coming soon SpC)rK .} é

Query Engines

https://fluss.apache.ora/



https://fluss.apache.org/

Amazon S3 Tables

Store tabular data at scale in S3

Amazon
Amazon S3 Tables deliver the first cloud object store with built-in
Apache Iceberg support and streamline storing tabular data at S 3 Ta b les
scale. Continual table optimization automatically scans and
rewrites table data in the background, achieving up to 3x faster
query performance compared to unmanaged Iceberg tables.
These performance optimizations will continue to improve over
time. Additionally, S3 Tables include optimizations specific to
Iceberg workloads that deliver up to 10x higher transactions per
second compared to Iceberg tables stored in general purpose S3 @

buckets. For more details on S3 Tables' query performance
improvements, refer to the blog post.

With S3 Tables support for the Apache Iceberg standard, your
tabular data can be easily queried with popular AWS and third-
party query engines. Use S3 Tables to store tabular data such as
daily purchase transactions, streaming sensor data, or ad
impressions as an Iceberg table in S3, and optimize performance
and cost as your data evolves using automatic table maintenance.
Read the blog post to learn more.

cedrusdata



NTOro

[1O3UNTUB:

YBepEeHHbIM Nnaep cpean TabnmyHbiXx opmMaToB

AKTUBHOE HE3aBMCUMOE COOBLLECTBO

BbiCTpoe HapalwmBaHMe PyHKLIMOHANA

LleHTpannsauma management-cepsmcoB BHYTpu REST catalog

Heratms:

(OueHb) gonraa npopaboTKa BaXKHbIX U4
PacnpeneneHune ponem Mexagy KOMNOHEHTaMM He A0 KOHLLA MOHATHO
DparMeHTaumna aHannTU4eCcKoro naHawadTa

He agpecyeT HEKOTOPbIE BaXKHble CLLleHapUKn (HanpunMep, real-time aHanmMTMKa)

& cedrusdata
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