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Agenda

● Evolution of Data Architecture
● Components of an Open 

Lakehouse
● Building a Lakehouse using Open 

source
● CRUD operations, Metadata, 

Time-travel, Optimizations



Centralized, reliable data platform
Democratize data

Data Warehouse -> Data Lakes -> Lakehouse

Evolution of Data Architecture
How did we get here?



Components of an Open Lakehouse

            Compute Engines      

          Open Table Formats                Iceberg, Delta Lake, Hudi

                File Formats                          Parquet, ORC, csv, json

                               Data Lake Storage

Catalog/Metastore                         Nessie, Glue, Hive

Spark Dremio Flink

S3 ADLS HDFS

Interfaces

Users & 
Applications

Trino

Arrow Flight, ODBC/JDBC



What is a table format?
● A way to organize a dataset’s files to present them as a single “table”

● A way to answer the question “what data is in this table?”

F FF

a canonical list of files

db1.table1

F FF

dir1

db1.table1

directories



Apache Iceberg
Table format

• an ‘open’ table format for analytical 
datasets in data lake

• Capabilities such as Expressive SQL, 
schema/partition evolution, time travel

• Each write creates a Snapshot

• Alternatives - Delta Lake, Apache Hudi

Metadata Layer

Data 
Layer

Catalog Layer



Apache Spark

• Apache Spark is one of the most 
feature-rich compute engine

• DDL, Read, Writes, Structured 
Streaming

• Spark Procedures - snapshot, 
metadata, CDC, Table migration

• Choice - Dremio, Apache Flink, Trino

Compute Engine



Project Nessie
Catalog/Metastore

• Transactional Catalog for Data Lakes

• Brings openness to a Lakehouse; Consistency 
to Iceberg tables

• Nessie is to Data Lake WHAT Git is to Code 
Repo

• Works with Apache Iceberg & Delta Lake**

• Alternatives - AWS Glue, Hive Metastore, 
Dremio Arctic, REST



- Multi-table consistency/transactions
- Experimentation (isolated dev/test)
- Pre-prod verification (stage->prod)

CREATE BRANCH etl

[Kafka] Data Ingestion

[Spark] Transformation 1

[Spark] Transformation 2

USE BRANCH main

MERGE BRANCH etl

Data Branching

- Reproducibility
- Compliance
- Historical comparisons

Data Version Control

USE BRANCH 'main'

SELECT * FROM t1 // main implicit

SELECT * FROM t1@etl

SELECT * FROM t1 AT '2020-10-26'

SELECT * FROM t1@etl AT '2020-10-26'

Project Nessie



Building Lakehouse



Bring the different components
together



Building Lakehouse

Table format: Apache Iceberg
Compute engine: Apache Spark
Catalog: Project Nessie



Configurations Iceberg-spark-runtime & 
nessie-spark-extensions

Create a catalog ‘nessie’

Tell Spark it’s a Custom catalog

Catalog warehouse Location

Nessie Server URI

Spark SQL extensions: Nessie, Iceberg



Create a Local Branch

Create a Local Branch ‘dev’ 
to start with our analysis

List all Branches

Git-branches anyone?



Create Iceberg Table

● CREATE statement, CTAS
● Create Partitions

Warehouse Location:
mybucket/nessie/db1/sales

metadata

File: metadata.json



table1/
 |- metadata/
 |   |- v1.metadata.json
 |- data/

CREATE TABLE db1.table1 (
order_id bigint, 
customer_id bigint, 
order_amount DECIMAL(10, 2),
order_ts TIMESTAMP 

) 
USING iceberg
PARTITIONED BY ( hour(order_ts) );

db1.table1 -> 
table1/metadata/v1.metadata.json

CREATE: Under the Hood



Insert Into Iceberg Table

● Append new data
● INSERT, INSERT OVERWRITE

Warehouse Location:
mybucket/nessie/db1/sales

metadata

data

Metadata File 
Manifest list 
Manifest File

Data Files



table1/
 |- metadata/
 |   |- v1.metadata.json
 |- data/

INSERT INTO db1.sales VALUES (
123,
456,
36.17,
‘2021-01-26 08:10:23’

);

table1/
 |- metadata/
 |   |- v1.metadata.json
 |   |- v2.metadata.json
 |   |- snap-2938-1-4103.avro
 |   |- d8f9-ad19-4e.avro
 |- data/
 |   |- order_ts_hour=2021-01-26-08/
 |   |   |- 00000-5-cae2d.parquet

db1.table1 -> 
table1/metadata/v1.metadata.json
db1.table1 -> 
table1/metadata/v2.metadata.json

INSERT: Under the Hood



Read from Iceberg

Warehouse Location:
mybucket/nessie/db1/sales

metadata

data

Metadata File 
Manifest List 
Manifest File

Data Files
Catalog



db1.table1 -> 
table1/metadata/v3.metadata.json

SELECT *
FROM db1.sales
WHERE order_ts = DATE ‘2021-01-26’
 

table1/
 |- metadata/
 |   |- v1.metadata.json
 |   |- v2.metadata.json
 |   |- v3.metadata.json
 |   |- snap-29c8-1-b103.avro
 |   |- snap-9fa1-3-16c3.avro
 |   |- d8f9-ad19-4e.avro
 |   |- 0d9a-98fa-77.avro
 |- data/
 |   |- order_ts_hour=2021-01-26-08/
 |   |   |- 00000-5-cae2d.parquet
 |   |   |- 00000-1-aef71.parquet
 |   |- order_ts_hour=2021-01-27-10/
 |   |   |- 00000-3-0fa3a.parquet
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READ: Under the Hood
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Update Iceberg Tables

2 Strategies for row-level 
updates:

● Copy-on-Write (COW): 
rewrite reqd

● Merge-on-Read (MOR): 
no rewrites



Wait, which Branch did we WRITE to?

Switch to ‘main’ branch

See the Tables



Metadata Tables

● Metadata is core to Iceberg/ 

other table formats

● Easy access to metadata via 

system tables

● Data files, History, Manifests & 

Snapshots



Metadata Tables



Time Travel in Iceberg

● Iceberg maintains 
‘snapshots’

● Snapshot: State of a 
table at a certain time

● Use 
Snapshots/Timestamp 
to time travel



Optimization methods

Compaction Hidden Partitioning

Min/Max Filtering

Sorting Z-ordering



Spark Procedures
Table Maintenance

Expire Snapshots

Remove Metadata files

Compact Data files

Delete Orphan files

Rewrite Manifests



What’s with the Branches?

MERGE the ‘dev’ branch to 
‘main’

Sales table is in ‘main’ now

Or DROP it



Thank you
Dipankar Mazumdar

DipankarTnt


