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Data Analytics - A History

ﬁremio ICEBERG{® “é“ L i ‘

The Movement
Open Data Lakehouse

Introduced big data processing Self-service analytics on the data lake

e Fixed compute & storage capacity
e Mostly on-prem
e Harder to use & manage

Data in open file and table formats
No need to copy & move data
Multiple best-of-breed processing
engines

amazon (‘ Azure Synapse . Google S
REDSHIFT J Analytics (e} g Ouery X snowflake

teradata. (N)neTezza ORACLE  5{ server . 4

1980 - 2010 2015 - Present

Enterprise Data Warehouse Cloud Data Warehouse
Transactional and analytical workloads Analytics on cloud data warehouse
e Fixed compute & storage capacity
e Mostly on-prem

e Harder to use & manage

Scale storage and compute independently
Must load data into proprietary system
Limited to one processing engine

Cost prohibitive
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Intensity of Competing Data Priorities is Increasing

Line of Business Centralized Teams

Access = Governance
Speed + Agility = Security

dremio



Data Warehouses: Expensive, Proprietary, Complex

Data Science Dashboards
o = e
Jupyter  SQL +,+

Cloud Object Storage

LB

i
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x Skyrocketing costs
x Vendor lock-in

x Exploding backlog
x Can't explore data

x No self-service

Continuous New Data
Application Databases | IoT | Web | Logs

dremio



Dremio Data Lakehouse: Easy, Open, 1/10th the Cost

Data Science Dashboards Apps
- +h i
o s @ w od o = n

% ODBC | JDBC | REST | Arrow Flight %

I I ﬁ dremio I I

D Apache Iceberg % Apache Parquet

# Parallelism | Caching | Optimized Push-Downs %

Cloud Object Storage On-Prem
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v Sub-second performance

v Eliminate Data Silos

<

< L K X

Improve Data Discovery and
Access

No Data Movement Required
No Copies

Inexpensive

No lock-in

Continuous New Data
Application Databases | IoT | Web | Logs
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The Dremio Advantage

e ;

'
1 !
7 i
. . The Fastest Bl Performance
Self-Service Analytics Open Data, No Lock-In at 1/10th the Cost

Modern and Intuitive User Interface Based on community-driven
standards, including:

Lightning-fast queries

Unified View of Data

( hybrid and Cloud) High concurrency
on-prem, hybrid and Clou + Apache Parquet

Federated Queries e Apache Iceberg No expensive data copies to manage
e Apache Arrow
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Recent Awards

<

ﬁlremlo G2 Spring Report: Big Data Analytics
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Data Science | | Dashboards ] | Apps | | Data Modeling

) G n e T—
J@f sqL P {T} ] b Rl N dbt Labs

\__/

< Dremio Sonar -¢

—

Other Query Engines

Semantic h Interactive '
Layer u O | L K ‘ ( A
Spark <

(R )
\ Dremio Arctic )

Dremio’s Data | ,
L a ke h O u S e ORACLE Catalog Data-as-Code Alg:‘rmit:;t?:r:a

'l .
@* elastic

//4
i Open Source Format ICEBERG{Y %y Parquet
3¢ snowflake
\;a\ §6°t5ewer

T PostgresQL Data Lakes i ‘ e @
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Dremio Sonar
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Dremio Sonar - Lakehouse Engine

Bl tools, data science notebooks, SQL editors

% ODBC | JDBC | REST | Arrow Flight

Intuitive U/I No-code Ul for self-service data curation/sharing, SQL Runner Governance & Security

Unified view of data with view/table hierarchy, built-in data

Semantic Layer catalog and lineage

R

Query Engine e Query acceleration - Data Reflections, Federated queries
@ dremio

RBAC, fine-grained access
control, authentication,

e Apache Arrow-based, vectorized execution s .
auditing and query history

e Auto-scaling/elastic engines, Multi-engine architecture, workload
management, query routing

W Iceberg, Delta Lake | Parquet, ORC, JSON, CSV Readers | ARP Connectors

Cloud Object Storage On-Prem
ADLS s3 © ccs RDBMS
10 Confidential - Do Not Share or Distribute
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RenaissanceRe Query Performance with Dremio + Amazon S3

Query Performance in Seconds

5000

4200

4000

RenaisancRe>

Leading global provider of

reinsurance and insurance 2000
1000
33 3 <1
0
Before Dremio Dremio without Dremio with Dremio with
(Legacy On-Prem) Reflections Reflections Reflections Today
(2021) (2021) (2023)
1 Confidential - Do Not Share or Distribute dl‘emio



Dashboards Running Up To 30x Faster

/ “Dremio bridges the data warehouse and the data lake,
enabling NCR to derive more value between the two
data sources. Most importantly, to deliver faster data
The company began in Ohio as "National Manufacturing Company" in InSIghtS to our internal and external customers
1879 to manufacture and sell the first mechanical cash register. Today
NCR has annual revenues >$6B and is at the cutting edge of hardware

and software business solutions for banking, restaurants, grocery
stores, airlines and modern stadiums and arenas.

Ilvan Alvarez
IT vice president, big data and analytics
NCR Corporation

= Support the business's ability to cross-sell, up-sell, = Self-service data analytics Cost reduction
and service their customer base = Modernize data infrastructure on data lake = Reduced cost & dependency on external data
= Moving data pipelines took 2-3 months for critical = Cost-effective solution that replaces engineering consultants
and large datasets expensive on-prem DW = Retire EDW in 2 years
= Slow analytics development due to functional silos = Immediate performance gains on Hadoop
created among experts in different data Faster time-to-insight
repositories = Minimize "revenue leakage" by not having to wait to run
= Long turnaround time for data requests analyses

dremio



>10x Faster Than Trino for Bl Workloads (1TB)
>100x Faster (10TB)

Dremio vs. Trino - SF1000 (1TB), 4 Nodes Dremio vs. Trino - SF10000 (10TB), 4 Nodes
[ Dremio (ms) [l Trino (ms) 2 Dremio (ms) [ Trino (ms)
100000
1000000
00000
000000
E 50000 E
000000
00000
000000
: — H = 0 -
q7 q28 q81 q51 q31 q7 q28 q81
Query # Quel
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Reflections Eliminate the Need for Bl Extracts/Imports

Bl Visualizations

)
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:
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Bl Visualizations

:
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Bl Extracts / Imports

T s
g
R >
X R R
X X
p. 71 =X 2

Derived Tables

o B

Tables and Views

Data Warehouse
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LIVE QUERY

=)
| CCrD )
Tables and Views

Reflections

ch/lremio
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Governed, Domain-based Semantic Layer

Data Lakes

@

« Nd Ve
(5 ( 0 L A S

Databases

©

On-Prem

~,
g

@8~ v«

e

Semantic Layer Domains

SALES MARKETING
SUPPLY CHAIN PRODUCT
FINANCE

HR

Reflections
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Bl & Data Science

MicroSirategy

amazon
m QuicksSight
.,m Power BI

+H
Y tableau

@ GoodData

4
Jupyter
.

Qlik@

K Astrato
T ThoughtSpot.
/2 preset

& Looker

CoGcNos

65 Fywri
& DBeaver
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Dremio Sonar Demo
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Customer Use Cases
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Dremio Use Cases

Data Analytics Modernization

Make your current system work better

Data Mesh Migrate Enterprise Data
Warehouses and DBs to

Migrate Hadoop Lakehouses

Modern Data Optimize Existing Cloud

Virtualization Data Lakehouse

New Projects

Build new analytics capabilities

Departmental
Lakehouses

e Customer 360/
CDP

e Supply Chain

e Trading Data for
Quants

e Product
Analytics

18 Confidential - Do Not Share or Distribute

Data Science

Internal Analytics
Apps / Custom
Dashboards

Customer-Facing
Analytics Apps
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Dremio as the Technical Platform for Data Mesh

Marketing Sales Product
g 1 HEX

; s B B |
Unified Access Layer
Dedicated Query Engines for Domains

| Portfolio Engine Il | | Inference Engine | | Training Engine | | Portfolio Engine Il |
o
© mmm
5 ( Usage Data ) ( Usage Data ) C Forecast Results ) ( Usage Data )
% ( Customer Data ) ( Feature Data ) ( Weather Data )
O

[ Portfolio Space | |

@ EEEE

PDC Space |

[
# EEEE

Portfolio Space Il |

[
Q EEEE
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TransUnion’s Tru™ picture is an actionable and robust view of each
consumer built through our unique combination of data, accuracy
and relevance

Credit/ @ Great Experiences

Risk * K K K

/ Consumer \ @ Economic Opportunity

Identity

u
@ Personal Empowerment

=2

w
TransUnion



Dremio enables a seamless, governed self-service data and
analytics interface across our entire data ecosystem

(4% Data Analysts & Data Scientists)

o e - A Outcomes
e o upyter " F Ta E
i B = @studio b2

Self-serve & domain-agnostic

AD 1AITIO
Self Service, Simplified Access: Spc)r‘l,(‘Z Access to data where it resides
@ -E é D) Ul‘_l .ﬁ_ Efficient collaboration

Global Data Mesh: AP

Proprietary Proprietary Internal Cloud Furnished Public Records APl Access

Structured UnStructured Storage

Data governance

Integrated Hybrid Cloud Control Plane: aws ) Private

(7}
TransUnion



We are the forefront of credit inclusion by enabling our customers to

score more customers

30 months of account history
Trended e Payment History
Credit e Mortgages
Data e Carloans
e Credit cards

60M+

unscorable consumers
gain access to credit

w
TransUnion

Alternate
Credit

Data

3B records on >260M US consumers

Deposit Accounts
Address stability
Public records
Microloan activity




TransUnion CIBIL and SatSure launched the Credit and Farm Report to
promote financial inclusion and economic opportunity in India

Crop Yield Performance unable to borrow

Cropping Intensity; Irrigated/Rain Fed

Agri
Information

Farm Score

Identity Verification D 5 5 0/
Demographic Details 2] 0

Bureau Senstmenoanoummary 3 of India’s total workforce

. C r Scor is i
Information SretmereeTe 4 is its rural economy

Derogatory Instances (Write off/Settled) B
Delinquency Trend (36 Months) D
Enquiry Trend D 6 3 0/o
Crops Growth P N of farmers are currently

~89M

farmers will gain access
to formal credit

Regional Matrix

Weather, Water Condition, Rainfall Trend D
Farm Ownership & Land Verification D

(7}
TransUnion



7-Eleven " 4

Modernized Customer 360 Cloud Data Lakehouse

Customer Overview Pain Points ARCHITECTURE BEFORE DREMIO

= 7-Eleven, Inc. is an American = Rising resource costs & -
chain of convenience stores, architecture complexity Cuber | =
headquartered in Dallas, TX = Suboptimal performance for - -y @ ‘ D ‘ = E I B

= Today 7-Eleven operates, dashboards & reporting tools EXtracts
franchl_ses, and ||c<_enses 71100 = Poor user experience & lack . . Power Bl
stores in 17 countries as of July of self-service analysis Azure Data Lake Databricks Pinot Presto  Gateway Power Bl
A against raw data

Ideal Solution ARCHITECTURE AFTER DREMIO

= Ability to query data directly in the data lake, reducing the need to
copy/move data

= Semantic layer providing a consistent view of the data and self service . - 4
experience for the users

= Ability to query from heterogeneous data sources (multi-cloud & relational
. Azure Data Lake
databases i.e.: SQL Server)

Dremio Power Bl

Lower cost & Empower data

complexity of modern -y U S

(Dremio Value) data architecture R
self-sufficiency

Provide faster time to
‘ analytics to facilitate better
data-driven decisions

Results
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Apache Iceberg

Enabling Full Data Warehouse Capabilities on the Data Lake
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Apache Iceberg Has Taken Off in the Last Year

Millions

40

30

20

10

Maven Central Apache Iceberg Downloads
Over the Past 12 Months

Feb Mar
2022 2022

26

Apr
2022

May
2022

Jun Jul Aug
2022 2022 2022
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Sep
2022

Oct
2022

Nov
2022

Dec
2022

Jan
2023
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Iceberg is a Community-Built, Vendor-Agnostic Table Format

% of Attributable Contributions to Apache Iceberg by Company % Attributable Contributions to Delta Lake by Company
. Microsoft 3 L
Huawei 23.2% 2.4%

1.5%

Starburst

1.8%

Datafold

2.1% 83

Linkedin ICEBERG ¥

2.7%
Tencent

DELTA LAKE

Apple
19.4%

Databricks
91.4%

Source: Github repository contribution statistics, data from January 13, 2023
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Apache Iceberg: The Defin

OREILLY"

Apache Iceberg
The Definitive Guide

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

Early

Release
Raw & Unedited

?ﬁremm

Tomer Shiran,

Jason Hughes,

Alex Merced &
Dipankar Mazumdar

itive Guide
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Dremio Makes Iceberg Easy
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Ingest Data into Iceberg Tables

COPY INTO

Ingest existing data into
an lceberg table

{“id": 1, ||name||: "BOb", ||age||:46}
{"id": 2, "name": "Josie", "age":65}
{“id": 3’ ||name||: ”Gene", ||age||:30}

COPY INTO mydomain.mytable
FROM @SOURCE/bucket/path/folder]

[ FILES ('foo.json');

ICEBERG{})
T T,

1 Bob 46
2 Josie 65
3 Gene 30
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Manipulate Iceberg Tables

DML

Insert, update, delete and merge
records in an Iceberg table

Alex Merced alex.merced@dremio.com + Bob Jones Bob@SomeDomain.xyz

2 Bob Jones 3 Gina Somebody  GSomebody@Domain.xyz

MERGE INTO names n

USING (SELECT * FROM names_staging) s

ON n.id = s.id

WHEN MATCHED THEN UPDATE SET name = s.name, age, s.email

WHEN NOT MATCHED THEN INSERT (id, name, email) VALUES (s.id, s.name,
s.email)

1 Alex Merced alex.merced@dremio.com
2 Bob Jones Bob@SomeDomain.xyz
3 Gina Somebody GSomebody@Domain.xyz
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Dremio Arctic

A Lakehouse Management Service

Confidential - Do Not Share or Distribute
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Dremio Arctic is a Data Lakehouse Management Service

Query Engines

g‘ sgad a ’ ...............................

Lakehouse Catalog Data Optimization

Tables and views in isolated domains Automated data
optimization
Data as Code Governance & Security Automated garbage

Commits
Tags
Branches

collection

Fine-grained access control

Commit/audit logs Automated data

ingestion (roadmap)

Cloud Storage

Apache Iceberg
Tables
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5 Use Cases for Data as Code
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1: Ensure data quality with ETL branches

Create an ETL branch and ingest the data with COPY
INTO, CTAS or Spark:

CREATE BRANCH events etl 9 28 22 .
— 7 <O maln-------.

USE BRANCH events_etl 9 28 22
COPY INTO web.events ...

Run queries to test data quality:

SELECT COUNT(*) FROM web.events WHERE
length(ip_address) >= 7

Test the dashboard to see that it looks okay:

Fix the problems and merge into main:

DELETE FROM web.events WHERE length(ip_address) >= 7

USE BRANCH main
MERGE BRANCH events_etl 9 28 22

35 Confidential - Do Not Share or Distribute

T

Production

Data quality checks

events_et|_9_28_22
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2: Experiment with data in transient branches

Create a transient branch and perform
data explorations and transformations in it:

CREATE BRANCH dave 9 28 22
USE BRANCH dave 9 28 22

CREATE TABLE t AS SELECT ...

UPDATE t ... SET ...

Confidential -

Do Not Share or Distribute

main ----o-e-e-
00000
rimin
Production
dave_9_28_22 ----oieeeee '

T Experimentation
®

Experimentation
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3: Reproduce models or analysis

Change context to a named tag:

spark.sql("USE REFERENCE modelA IN arctic")

Create ML model based on historic data:

val trainingData = spark.read.table("arctic.t")
val 1lr = new LogisticRegression()
// configure logistic regression...

val paramMap = ParamMap(...)
val model = lr.fit(trainingData, paramMap)

Confidential - Do Not Share or Distribute
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4: Recover from mistakes

If you accidentally mess up the data or schemas in
your lakehouse:

INSERT INTO sales
(SELECT * FROM

sales last quarter unaudited)
DROP TABLE customers

Move the branch head to a historical commit:

ALTER BRANCH main ASSIGN COMMIT ...f724

Confidential - Do Not Share or Distribute

...a233

...b84c

...9bc8

..f724

...2563

..4231

dremio



39

5: Troubleshooting (see who changed the data)

Get the commit history for a branch:

SHOW LOGS AT REFERENCE etl;

Get the commit history for a specific table:

curl -X GET -H 'Authorization:
Bearer <PAT>' <Catalog API
Endpoint>/trees/tree/<reference

name>/log\?filter="operations.exi
sts(op,op.key=="<table name>")"

Confidential - Do Not Share or Distribute
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https://nessie.test1.dremio.site/v1/repositories/8158e68a-5046-42c6-a7e4-c920d9ae2475/trees/tree/etl/log
https://nessie.test1.dremio.site/v1/repositories/8158e68a-5046-42c6-a7e4-c920d9ae2475/trees/tree/etl/log
https://nessie.test1.dremio.site/v1/repositories/8158e68a-5046-42c6-a7e4-c920d9ae2475/trees/tree/etl/log

Dremio Arctic Demo
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Merlin Networks helps independent music
labels and artists:
= Sign distribution deals with digital

service providers

. . (e.g. Spotify, Apple Music)
Merlin Networks is the largest and most

trusted international digital music = Track “listens” across platforms

licensing partner for independents.
= Pay independents for their music

Confidential - Do Not Share or Distribute
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Merlin Started By Moving to Dremio

MERLIN

=
. . —
Architecture Before Dremio
el L
— i L
= ™
Amazon S3 — > CloudData —— > Bl Extracts/ = = ExlE
Warehouse Imports
P @ A 0 ;}} v | s
Architecture After Dremio
7,
Amazon S3

Empowered data consumers
with self-service layer for
Bl team to access data

42
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Elimination of data copies
resulting in improved security
and governance

Increased speed of Bl
reporting on royalty data
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Merlin’'s Manual Data Quality Process

Data Sources

Manual
2

Cleansed . ]
@ SFTP Data High performance queries

(Parquet) for operational dashboards
and ad hoc analytics.

_ Amazon S3

® x32
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Merlin’s Data Quality Process with Dremio Arctic

_______________________________________________

[ \
Data Sources E %remio g :
! ARCTIC V |
vevo 6 | i
hid SFTP | %remm 4
QA Branches | SONAR
0 | =
i i High performance queries
@ ! . ! for operational dashboards
: Main Branch : and ad hoc analytics.
QO Meta J : :
1 @ | ‘ Amazon S3 |
'G ______________________________________________ 7’
Ftiah

ARCHITECTURE WITH DREMIO ARCTIC
Data Quality Assurance with Data as Code
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The Dremio Advantage

Self-Service Analytics

Modern and Intuitive User Interface

Unified View of Data
(on-prem, hybrid and Cloud)

Federated Queries

i

P
¥

Open Data, No Lock-In

Based on community-driven
standards, including:

e Apache Parquet

e Apache Iceberg
e Apache Arrow
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The Fastest Bl Performance
at 1/10th the Cost

Lightning-fast queries
High concurrency

No expensive data copies to manage

dremio



Dremio

The Easy and Open Data Lakehouse

@ dremio
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