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Get Started with the
. Self Managed Fully Managed
D re m I o L a ke h O u S e Deploy and run Dremio Community Edition as self-managed Start with Dremio in a fully-managed Cloud environment.

software on your cloud or on-premises infrastructure.
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Apache Iceberg: The Definitive Guide

O'REILLY

Apache Iceberg

The Definitive Guide

Data Lakehouse Functionality, Performance,
and Scalability on the Data Lake




Survey Report
2024 State of the Data Lakehouse

Gain unprecedented insights into the evolving landscape of data lakehouses and benchmark your
organization with Dremio's State of the Data Lakehouse Survey Report. This survey of 500 full-time IT and
data professionals from large enterprises offers fresh insights on data lakehouse trends, adoption and

associated benefits.

Download Free
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Part 1 - The Vision

dremio



Traditional Chain of Data Movement Pipelines

Data Sources

SaaS Apps
On-Prem Apps
Custom Apps
Enterprise Data Bus
loT Data

3rd Party Data

/ \
S = a2
ETL ETL % (®o)
PIPELINES PIPELINES AR
Data Lake(s) Data Warehouse(s) Clients
Multi-Cloud On-Prem BI: Al/ML:
Hybrid Cloud Custom Apps Self-service
Multi-Engine —— DataMarts Self-service DV Gen Al Tooling
OLTP & OLAP Data Extracts Apps: Custom

Departmental vs. COE

/
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What's The Problem?



Broken
Pipelines that
require
tedious
backfilling

dremio



Angry
Cconsumers
from Late and
Inconsistent
Data
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Cost of these Movements

1.

2.

Storage Costs

Compute/Processing Cost

Network & Egress Costs

Lost productivity in time it takes for all pipelines to proliferate data
Regulatory fees from governance and security risks in too many copies

Data Model Drift from as data models may become inconsistent over
several movement

Cost of Bad Insights from Inconsistent Data from Data Copy Sprawl

dremiao



Cost of Bad Insights from
Inconsistent Data from Data
Copy Sprawl

dremiao



Storage Costs

dremiao



Compute/Processing Cost

dremiao



Network & Egress Costs

dremiao



Lost productivity in time it
takes for all pipelines to
proliferate data

dremiao



Reqgulatory fees from
governance and security
risks in too many copies



Data Model Drift from as

data models may become

Inconsistent over several
movements



Cost of Bad Insights from
Inconsistent Data from Data
Copy Sprawl

dremiao
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PIPELINES
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Data Sources

~

Federated Data
Sources connected
directly to Dremio
(ZeroETL, Low-ETL)

\

~

)

™

Data Lakehouse
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Use Dremio’s Semantic
Layers to Model data
for each business line
into virtual data marts.

\_ /

The Dremio Approach (ZeroETL & Virtual Data Marts)

0 ~0

o)

Clients

a N

Dremio’s Data
Reflections eliminates
the need for Cubes
and Extracts

\ )
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The Benefits of the Dremio
Approach?



The Benefits of the Dremio
Approach?



Less Pipelines,
Less Backfilling,
Fresher Data Sooner

dremiao



Data Consumers
getting fresh,
correct and
fast data
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Cost Benefits of this Approach

1.

2.

Less Copies, Less Storage Costs

Less Pipelines, Less Compute

Less Data Movement, Less Network Costs

Less Pipelines, All Datasets Remain Fresh

Less Copies in One Place, easier to comply with regulations
Less Copies, Less Chances of Data Models Changing

Fresher Data Means Better Insights

dremio



Less Copies,
Less Storage Costs



Less Data Movement,
Less Network Costs



Less Copies in One Place,
easler to comply with
regulations



Less Copies, Less Chances
of Data Models Changing



Fresher Data
Means Better Insights



How does Dremio make this
possible at Scale?

High-Performance
Virtualization



Fast Query Engine Leveraging
Apache Arrow and Apache Calcite

>> ARROW alcite

Fast in-memory - SQL Parsing and Validation
processing

APACHE

- Cost-Based Optimization
- Pre-compiling of common

routines into binary - Rule-based Optimization

(Gandiva)
- SQL Optimization

- Fast columnar data
transfer (Flight)

dremio



Raw Data Reflections to Enable
Performant Virtualization

Raw Reflections will create
Apache Iceberg based
relational caches

s
Data Data Data "* L\\
. Sources Lok, Warehous, :‘ Z' Mysal
Used to Accelerate Joins, ( © ] [ < 5

Non-Data Lake Sources and
more.

Old Way Dremio Way

Reflection refresh keeping
cache fresh and performant

Eliminates need to create
materialized view and other
structures that would require
a manual pipeline to maintain.

dremiao
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Aggregate Reflections to Eliminate
Extracts/Cubes

A better approach to caching pre-computed aggregations for accelerating
Bl dashboards. (Fast Dashboards made easy)

Bl Extracts & Cubes

- Static
(Becomes Stale Quick)

- Data Storage Maintenance
(Storage Cost Creep without Manual
Maintenance)

- Manual Pipelines
(To recreate and maintain)

- Inflexible and Large
(Only optimizes certain queries and can
exceed size of available memory)

Dremio’s Aggregate Reflections

Fresh
(Can be updated incrementally)

Automatic Maintenance
(Dremio will manage your Reflections
Storage)

No Pipelines
(Dremio handles updates)

Flexible
(Structured in a way that is adaptable to
more queries without memory challenges)

dremio
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Columnar Cloud Cache (C3)

Boosting Performance and Reducing Network Calls
A NVMe Cache on each worker node holding frequently used data to
more quickly access it and avoid network requests.

Dremio Coordinator Node

= == ~_

60 > Dremio

- Worker Nodes
with a
C3 Cache

00 = 00 =]
(00 ¢
e

00 G .

dremio
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Unlimited Concurrency

and Auto-Scaling

Query planning service
with oo concurrency

)

Medium Engine @

for Executive Dashboards

Large Engine

for Batch Jobs

XLarge Engine
for Data Exploration

dremio



In Summary...

- Dremio eliminates the need for most data ingestion pipelines through virtualization paired with
raw reflections (ZeroETL)

- Dremio eliminates pipelines for creating, updated and maintaining Bl Extracts and cubes with
aggregate reflections

- Dremio’s Semantic Layer allows you to organize, govern and distribute your data to your
different business lines using logical views forming “Virtual Data Marts”

- Dremio’s high-performance query engine, Columnar Cloud Cache, and Data Reflections
enables fast queries that cut down on the network, compute and storage costs often
associated with query performance.

- Dremio unlimited concurrency and auto-scaling allows Dremio to scale to any workload

without using more resources than necessary cutting costs even further.

Less Pipelines. Less Costs. Easier Usage. Fresher Data.

dremiao
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How does Dremio make this possible at Scale?

1.

2.

Fast Query Engine Leveraging Apache Arrow and Apache Calcite
Raw Data Reflections to enable performant virtualization
Aggregate Reflections to eliminate Extracts/Cubes

Columnar Cloud Cache (C3) Boosting Performance and
Reducing Network Calls

Unlimited Concurrency and Auto-Scaling

dremio
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Understanding why Dremio is the
“Intelligent Query Engine”

dremio



Modeling with Logical Views Only

voter_dota vot e,r‘__.surve_l/__.da‘ta

( TE OR REPLACE VIEW
illinois_voters AS

CREATE OR REPLACE VIEW
ohio_voters A

ELECT *

FROM enr iched_voler_dala

ohio__voters illinois_voters

E state = 'Ohio

40 Problem: queries on all views result in full table scans

dremiao



Self-Curated Copies as Traditional Solution

voter_data Voter ——SUNe‘/Jo:ta

: \ / PROBLEMS:
- Don’t auto-update
el ver . B - Manual Maintenance
- Up to you to update queries
e;““"“’t\“*“““ ”‘”*’3/”‘*““{’:””"'““ - Not intelligently used

illinois__voters opt_ohio__voters opt illinois__voters

/ \

L L1]) L 111
Emm = pre-computed metries (cubes/extracts) EEEE

m Problem: queries on all views result in full table scans dremio



Return to Logical Modeling with Dremio’s
Intelligent QUerying

voter_data voter_survey_data
\ B Recommended by Dremio
EDEE NHEF d
EENB v
EEES v.la ar t nar
sLus i e

enriched__voter_data

illinois__voters

Recommended by Dremio

Queries are fast and headaches are gone on logical views

42
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Part 2 - Reference Example

dremio



Refresh...

- Dremio eliminates the need for most data ingestion pipelines through virtualization paired with
raw reflections (ZeroETL)

- Dremio eliminates pipelines for creating, updated and maintaining Bl Extracts and cubes with
aggregate reflections

- Dremio’s Semantic Layer allows you to organize, govern and distribute your data to your
different business lines using logical views forming “Virtual Data Marts”

- Dremio’s high-performance query engine, Columnar Cloud Cache, and Data Reflections
enables fast queries that cut down on the network, compute and storage costs often
associated with query performance.

- Dremio unlimited concurrency and auto-scaling allows Dremio to scale to any workload

without using more resources than necessary cutting costs even further.

Less Pipelines. Less Costs. Easier Usage. Fresher Data.

dremiao



The Story Begins - Connect Your Data Sources
Low-ETL or ZeroETL

' Operational Internall §°P 3rd Po\ptt/
[ MysoL: Databases J {@ m Created Da‘ta } [ 4h< As Data Slf\aﬁng

45

Data with strictest freshness requirements moved into Iceberg to take advantage of Incremental
Reflection Updates

dremio



Model Your Lakehouse - Virtual Data Marts

Mosr'ke,‘ting Finance Sales
Bronze Silver Gold Bronze Silver Gold Bronze Silver Gold
CleanValidate, Dcﬂomahze/ﬂﬁs“."‘ﬂ cleanNValidate Denomalizdﬂask"ns eleanNValidate D@omal?zc/ﬂask'mg
> >
& & &

Land unaltered views of the data in a bronze folder for each business line they can curate along
with data the business line connects to create data products. (Data Mesh Approach)
Allow the reflection recommender to help identify views turn reflections on based on your query

patterns.

46 dremio
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Methods to Generate Your Virtual Data Marts

1. Manually with the Dremio Ul
2. Automate with any language and the Dremio REST API
3. Automate with Dremio’s DBT integration

4.  Automate with SQL using JDBC/ODBC/Arrow Flight

vV V v V¥

a )
Create Spaces/Folders
Automation Using DBT, Create Views
REST API, TDBC, ODRC
or Arrow thh't Create Reflections
Gront Permissions
\ v

dremio
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Govern Your Data - Role Based Access Controls

GRANT SE

GRANT

GRANT

GRANT

GRANT

GRANT

GRANT

GRANT

SELECT ON

SELECT ON

SELECT ON

INSERT

DELETE ON

CREATE

MANAGE

ON TABLE TableAl TO USER userl;

ALL DATASETS IN PROJECT projectl TO USER userl;

FOLDER Folder3 TO USER userl;

FOLDER Folder3 TO USER userl;

ON TABLE TableB1l TO USER userl;

ALL DATASETS IN PROJECT project2 TO ROLE Data_Deletion;
TABLE ON FOLDER Folder4 TO USER user2;

GRANTS ON TABLE DatasetCl TO ROLE Data Admin;

dremiao



Govern Your Data - Column Based Access Controls

CREATE FUNCTION protect _ssn(ssn VARCHAR(11))
RETURNS VARCHAR(11)
RETURN SELECT CASE
WHEN query_user( )='jdoe@dremio.com
OR is_member('Accounting') THEN ssn
ELSE CONCAT( 'XXX-XXX-', SUBSTR(ssn, 9, 3))
END;

ALTER TABLE your_table_name
SET MASKING POLICY protect_ssn(your_column_name);

dremiao



Govern Your Data - Row Based Access Control

CREATE FUNCTION country_filter(country VARCHAR)
RETURNS BOOLEAN

RETURN SELECT query_user( )='jdoe@dremio.com' OR
(1s_member( 'Accounting') AND country = 'CA');

ALTER TABLE your_table_name
ADD ROW ACCESS POLICY country_filter(your_country_column)ﬂ

dremiao
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Deliver Your Data - Bl Dashboards

Dataset

Aggregote
Reflection

Sub-Second Que_ry Peformance
>

BI Tools
o

[ ©°
Superset’

& Looker J

dremio



52

Deliver Your Data - Notebooks

ODBC/JDBC

PyArrow

dremiao



Deliver Your Data - Data Applications (Use Dremio’s REST API)

Python FASTApi Application Jinja Templates

dremiao



