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Rise of Open Table Format
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What are "Open Table Formats (OTFs)"?

An abst ract ion layer providing enhancement  and new capabilit ies for 
t radit ional data lakes
ACID t ransact ion
New features such as Time-t ravel, UPSERT, Compact ion etc.
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Linux Foundation
Delta Lake Apache Iceberg Apache Hudi
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Challenges of Open Table Format

As scaling your OTF analyt ic environments along with 
business growth, 

• Difficulty in managing mult iple OTF environments across 
organizat ions and teams

• Limited access to some OTFs depending on your client  or 
service specificat ion

6
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Delta Lake Universal Format 
(UniForm)
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What is Delta Lake Universal Format (UniForm)?

Delta Lake feature that  provides the Delta Lake table access from Iceberg 
or Hudi client .

• Create a new Delta Lake table with UniForm, or                                  
Enable UniForm on an exist ing Delta Lake table

• Delta Lake on Databricks runt ime and OSS Delta Lake
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Use Delta Lake table with UniForm
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1. Select  Catalog where you register a Delta Lake table with UniForm

2. Based on your environment , 

• Create a Delta Lake table with UniForm, or 

• Enable UniForm on your exist ing Delta Lake table
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1. Select a catalog for Delta Lake UniForm table

Catalog opt ions:
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Databricks
Unity 

Catalog Hive
Metastore

AWS
Glue Data 
Catalog
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1. Select a catalog for Delta Lake UniForm table
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Databricks 
Unity Catalog Hive Metastore AWS Glue 

Data Catalog

Runtime Databricks Runtime 
15.0+/14.3 LTS

OSS Delta Lake 
3.1.0+

OSS Delta Lake 
3.2.0

Supported 
OTF Iceberg Iceberg

Hudi*2
Iceberg*1

Hudi*2

*1 To use Iceberg, need to apply this patch https://github.com/delta -io/delta/pull/2922
*2 UniForm for Hudi is currently supported as preview in OSS Delta Lake 3.2.0.

https://github.com/delta-io/delta/pull/2922
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2. Create a Delta Lake table with UniForm

12

CREATE TABLE catalog.db.tbl (col_0 …) USING delta
TBLPROPERTIES('delta.enableIcebergCompatV2'='true',
'delta.universalFormat.enabledFormats'='iceberg')

CREATE TABLE catalog.db.tbl (col_0 …) USING delta
TBLPROPERTIES(
'delta.universalFormat.enabledFormats'='hudi')

CREATE TABLE catalog.db.tbl (col_0 …) USING delta
TBLPROPERTIES('delta.enableIcebergCompatV2'='true',
'delta.universalFormat.enabledFormats'='iceberg,hudi')
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2. Enable UniForm on an existing Delta Lake table
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ALTER TABLE catalog.db.tbl SET TBLPROPERTIES (
'delta.universalFormat.enabledFormats'='hudi')

REORG TABLE catalog.db.tbl APPLY (
UPGRADE UNIFORM(ICEBERG_COMPAT_VERSION=2))
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Demo
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Unity Catalog

Databricks
notebook

Create an UniForm 
table with loading 

init ial data by CTAS

db.tbl_uniform

Delta Lake

Data Engineering team on Databricks Runtime
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Demo
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Unity Catalog

Databricks
notebook

Create an UniForm 
table with loading 

init ial data by CTAS

db.tbl_uniform

Delta Lake

Data Engineering team on Databricks Runtime
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Demo
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Unity Catalog

Databricks
notebook db.tbl_uniform

AWS Glue

Delta Lake

Iceberg

Query UniForm table records 
from Iceberg on AWS Glue

Data Analytics team 
on AWS

Create an UniForm 
table with loading 

init ial data by CTAS

Data Engineering team on Databricks Runtime

BI tool
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UniForm under -the -hood
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How UniForm enables Iceberg/Hudi to access Delta Lake table

Writ ing data is only allowed from Delta Lake.
Delta Lake generates mult iple OTFs metadata.
Single copy-of-data

20

uniform
table

data

Write

Read

Delta Lake
Client

Iceberg/Hudi
Client

metadata

Generates

Read
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UniForm generates multiple metadata
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CREATE TABLE ...  USING delta 
TBLPROPERTIES ('delta.enableIcebergCompatV2'='true'
'delta.universalFormat.enabledFormats'='iceberg')

UniForm 

s3://bucket/path/metadata
/0000.metadata.json

Iceberg table metadata

s3://bucket/path
/_delta_log
/0000.json

Delta Lake table metadata

Generate
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Writes: Single copy of data
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INSERT INTO db.uniform_table VAUES (...)

UniForm 

s3://bucket/path/metadata
/0001.metadata.json

/snap.avro
/uuid.m0.avro

s3://bucket/path
/_delta_log
/000x.json

data files parquet-uuid.zstd.parquet

point ing point ing

Generate Generate

Write
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Demo
Extend Delta Lake access to other OTF clients
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Query Delta Lake table from Amazon Redshift

Direct ly query to data in Amazon S3  
including Open Table Formats

Needs Manifest files to read Delta Lake 
tables*1

• List  of Parquet  files for querying a Delta Lake 
table

• Created by a GENERATE query

24

Amazon Redshift

*1: Redshift Spectrum to Delta Lake Integration, https://docs.delta.io/latest/redshift -spectrum-integration.html

https://docs.delta.io/latest/redshift-spectrum-integration.html
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Query Delta Lake table from Amazon Redshift 
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Manifest files

GENERATE symlink_format_manifest
FOR TABLE delta.`<PATH_TO_DELTA>`

Amazon RedshiftDelta Lake
table

Read
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UniForm 

UniForm enables Amazon Redshift to read Delta Lake table
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Manifest files Amazon RedshiftDelta Lake
table

ReadGenerate manifest

Delta Lake
table

Read

Amazon Redshift

Iceberg
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Demo 
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Write records 

Delta Lake

Amazon EMR

Query the UniForm 
table as Iceberg

Enable UniForm on the 
exist ing Delta Lake table

Glue Data Catalog

db.delta_lake

Amazon Redshift

Iceberg

BI tool
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Demo 
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Write records 

Delta Lake

Amazon EMR

Query the UniForm 
table as IcebergGlue Data Catalog

db.delta_lake

Amazon Redshift

Iceberg

BI tool
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Before write After write
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Key takeaways

Delta Lake UniForm enables to access Delta Lake tables from 
Iceberg and Hudi clients.

UniForm internally generates mult iple open table format  
metadata, against  single copy of the data.

UniForm enables clients with limited access to Delta Lake to 
query it s tables as an Iceberg or Hudi client .

34
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Thank you!
Tomohiro Tanaka

tomtongue

in/ttomtan
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Appendix

36
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Requirements to use UniForm
Delta Lake 3.1 or later

Delta table protocol version must  have:

minReaderVersion >= 2 and minWriterVersion >= 7

Delta column mapping need to be set  to true

For Iceberg, Unity Catalog on Databricks or Hive Metastore must  be 
configured as it s catalog

For Hudi, OSS Delta Lake 3.2.0 is needed and it 's in preview (as of 2024 
May 28th)

37
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Iceberg table architecture

Iceberg table has 3 layers; Catalog , Metadata and Data layers.

38

Catalog

Metadata
Manifest  list
Manifest  file

Data

Glue Data Catalog, Hive Metastore, 
Unity Catalog etc.

metadata_location

s3://bucket/path/db.db/table/
metadata/

00000-<uuid>.metadata.json
00001-<uuid>.metadata.json
snap-<snapshot_id>-1-<uuid>.avro
<uuid>-m0.avro 

data/
00000-0-<uuid>-00001.parquet
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Delta and Iceberg table architecture

Delta Lake

39

Iceberg

Catalog

Metadata
Manifest  list
Manifest  file

Data

ReadWrite

Data

_delta_log
0000.json
0001.json
...
0010.checkpoint.parquet
0011.json
_last_checkpoint

Write Read
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UniForm on Glue Data Catalog

UniForm for Hudi
Current  UniForm for Iceberg uses Hive Catalog for Hive Metastore
UniForm for Iceberg with Glue Catalog enables UniForm on Glue Data 
Catalog

[Spark] Support  Glue catalog for iceberg tables using UniForm
ht tps:/ / github.com/ delta-io/ delta/ pull/ 2922

40

https://github.com/delta-io/delta/pull/2922
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