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Who Am I?
And where am I from?
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Dremio: The Unified Lakehouse Platform for Self-Service Analytics 
& AI

Da ta  Sc ie nc e Da s hboa rds App lic a tions

ODBC | JDBC | Arrow FlightREST |

Unified Analytics
Se lf- Se rvic e  Ana lytic s

Unive rs a l Se m a ntic  La ye r

Gove rna nc e  & Se c urity

SQL Query 
EnginePric e  Pe rform a nc e

Re fle c tions
Ac c e le ra tion

Fe d e ra tion
Multi- Cloud
& Hyb rid

Lakehouse 
ManagementMod e rn  Da ta  Ca ta log

Git fo r Da ta

Da ta  Op tim iza tion

Dremio Self -Managed Enterprise Edition Dremio Cloud Enterprise Edition

Object Storage Non -Lake Data Sources

ADLS S3 GCS On- Pre m

NoSQL

RDBMS

Snowfla ke



ODBC |  J DBC |  REST |  Arrow Flig ht

Cloud  Obje c t Stora g e

Ic e be rg , De lta  La ke  |  Pa rque t, ORC, J SON, CSV Re a de rs  |  ARP Conne c tors

Unifie d  Ana lytic s

BI tools , da ta  s c ie nc e  note books , SQL e d itors

Se lf- Se rvic e  
Ana lytic s

Se ma ntic
La ye r

• Bus ine s s - foc us e d  virtua l da ta  s e ts  a nd  ma rts
• Se a mle s s  s e a rc h
• In tu itive , us e r- g e ne ra te d  p ro je c t Wikis

• Sha re a b le , g ove rne d  da ta  Vie ws  
• Ge nAITe xt- to- SQL 
• Compre he ns ive  BI in te g ra tion  
• Embe dde d  SQL runne r

• Role - Ba s e d  Ac c e s s  (RBAC)

• Fine - g ra ine d  a c c e s s  c ontro l

• Auditing  & Que ry h is tory

• Da ta  Line a g e

• Ide ntify Ma na g e me nt & SSO in te g ra tion

Gove rna nc e  & Se c urity

UNIFIED 
ANALYTICS

On- Pre m
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ODBC |  J DBC |  REST |  Arrow Flig ht

SQL Que ry Eng ine

Ic e be rg , De lta  La ke  |  Pa rque t, ORC, J SON, CSV Re a de rs  |  ARP Conne c tors

BI tools , da ta  s c ie nc e  note books , SQL e d itors

Pric e  
Pe rforma nc e

• Auto- s c a ling /e la s tic  e ng ine s
• Multi- e ng ine  a rc hite c ture  
• Workloa d  ma na g e me nt, que ry routing

Re fle c tions  
Que ry 

Ac c e le ra tion

• Re fle c tions  Ac c e le ra tion  via  op timize d  re la tiona l c a c he
• Automa te d  Re fle c tions  Re c omme nde r
• Columna r Cloud  Ca c he  (C3 )

Fe de ra tion • Que ry fe de ra tion
• Conne c tor Ec os ys te m

SQL QUERY
ENGINE

Cloud  Obje c t Stora g e On- Pre m

Multi- Cloud  & Hybrid

• On- pre mis e

• In  the  c loud

• Multi- c loud

• Hybrid  a rc hite c ture
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Ic e be rg , De lta  La ke  |  Pa rque t, ORC, J SON, CSV Re a de rs  |  ARP 
Conne c tors

La ke hous e  Ma na ge me nt

Da ta  Op timiz a tion  & Ing e s tion

• Auto  Da ta  Op timiza tion

• Auto  Ga rba g e  Colle c tion

• Auto  Da ta  Ing e s tion
LAKEHOUSE

MANAGEMENT

Ente rp ris e  Ic e be rg  La ke hous e  Ca ta log

• Na tive  Apa c he  Ic e be rg  Ca ta log
• Se ma ntic  La ye r with  Ta b le s  a nd  Vie ws  in  Hie ra rc hic a l Na me s pa c e s

Da ta  a s  Code Gove rna nc e  & Se c urity

• Role - Ba s e d  Ac c e s s  Contro l
• Column Ma s king /Row Ac c e s s  Polic ie s
• Commit/Aud it Log s

• Ve rs ioning
• Commits

• Ta g s
• Bra nc he s

Que ry Eng ine s

Cloud  Stora g e
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Dre mio Hybrid  Ic e be rg  La ke hous e  

• Ente rp ris e  Hyb rid  Cloud  
Ic e b e rg  Ca ta log

• Le ve ra g e  on- p re m a nd  
c loud  b a s e d  s tora g e

• Ena b le  s e lf s e rvic e  a c ros s  
a ll d a ta  s ourc e s
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Ale x Me rc e d
Se nior Te c hnic a l Eva nge lis t, Dre mio

Ale x Me rc e d  is  a  s e n ior te c hnic a l e va nge lis t a t Dre mio  with  
e xpe rie nc e  a s  a  de ve lope r a nd  ins truc tor. His  p rofe s s iona l 
journe y inc lude s  ro le s  a t Ge nEd  Sys te ms , Cros s fie ld  Dig ita l, 
Ca mpus Gua rd , a nd  Ge ne ra l As s e mbly. He  c o- a uthore d  
"Apache Iceberg: The Definitive Guide" pub lis he d  by 
O' Re illy a nd  ha s  s poke n a t nota b le  e ve nts  s uc h  a s  Da ta  Da y 
Te xa s  a nd  Da ta  Counc il. Ale x is  pa s s iona te  a bout 
te c hnology, s ha ring  h is  e xpe rtis e  through b logs , vide os , 
podc a s ts  like  Da ta na tion  a nd  We b  De v 10 1, a nd  
c ontributions  to  the  J a va Sc rip t a nd  Python c ommunitie s  
w ith  lib ra rie s  like  Se nc illoDB a nd  CoquitoJ S.
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TIPS & INFOPodc a s ts

alexmerced.com/data
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Agenda

- What is a Data Lakehouse
- What is Apache Parquet
- What is Apache Iceberg
- What is Apache Arrow
- What is Nessie
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What is a Data Lakehouse
Turning the Data Lake into a Data Warehouse



Tra d itiona l Da ta  Sys te ms

Storage
Table Format

Catalog
Processing (Parse, Plan, Execute)

Database

ID Name Age
1 Bob

50

Storage
Table Format

Catalog
Processing (Parse, Plan, Execute)

Data Warehouses

ID

1

Name

Bob

Age

50
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Wha t is  a  Da ta  La ke hous e

Data Lake

Storage

Compute/Processing
(Dremio, AWS Athena)

Data Lakehouse

Storage

Compute/Processing
(Dremio, AWS Athena)

Table Format

Catalog

Wha t is  a  Da ta  La ke hous e ?



18 | ©2024 SNIA. All Rights Reserved.

What is Apache Parquet
Binary Analytics Optimized File Format
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What is Apache Iceberg
Open Table Format for Database Like Tables on The Lake
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Apache Iceberg Apache Iceberg’s approach is to define the table through three layers of 
metadata. These categories are:

- metadata files that define the table
- manifest lists that define a snapshot of the table, with a list of 

manifests that make up the snapshot and metadata about their data
- manifests is a list of data files along with metadata on those data 

files for file pruning
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– Concurrent reads/writes with  s e ria liza b le  
is o la tion

– Hidden partitioning s o  us e rs  don’t ha ve  to  know 
the  pa rtition  c o lumns

– Rich schema evolution s upport

– Data is automatically optimized and rewritten a s  
ne e de d

– Change data capture is  muc h e a s ie r

Apa c he  Ic e be rg  Be ne fits

2 4

Hig he r Pe rforma nc e

– Efficient updates
○ Copy- on- write  (re write  a  da ta  file )
○ Me rge - on- re a d  (write  a  de le te  file )

– Enhanced cost -based optimization via  re lia b le  
s ta tis tic s

– Less data to read by p runing  da ta  file s  ba s e d  on  
s ta tis tic s  in  ma nife s t file s

– Lower latency by e lim ina ting  S3 /ADLS buc ke t 
lis ts

Be tte r Exp e rie nc e

Ic e b e rg  abstracts the  p hys ic a l 
re p re s e n ta tion  of the  d a ta , ma king  the  la ke  
look like  a ny o the r d a ta b a s e

Ic e b e rg  ha s  the  metadata ne e d e d  to  
a c c e le ra te  q ue ry p la nn ing  & e xe c u tion  
(s c he ma s , file  p oin te rs , c o lumn s ta ts , e tc .)
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What is Apache Arrow
Open Table Format for Database Like Tables on The Lake
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In troduc tion  to  Apa c he  Arrow 

● An in -memory columnar format 
○ Inc lude s  lib ra rie s  for working  with  the  forma t

■ E.g ., c omputa tion  e ng ine , IPC, s e ria liza tion  /  
de s e ria liza tion  from file  forma ts .

○ Support for ma ny la ngua ge s  (12  c urre ntly)

● Co-created by Dremio and Wes McKinney
● Rapid adoption, popularity, and capability growth



27 | ©2024 SNIA. All Rights Reserved. 27

What is Arrow Flight?

● A g e ne ra l- p urp os e  c lie n t- s e rve r fra me work to  simplify high performance transport of 
large datasets over network interfaces

● De s ig ne d  for d a ta  in  the  mod e rn  world
○ Column -oriented , ra the r tha n  row- orie n te d
○ Arrow’s  c olumna r forma t is  d e s ig ne d  for high compressibility and large numbers 

of rows

● Ma ke s  inc lud ing  the  c lie n t- s id e  in  d is trib u te d  c omp uting  e a s ie r

● Ena b le s  parallel data transfers
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● Client - server protocol for interacting with SQL databases built on Arrow Flight
○ Allows  da ta ba s e s  to  us e  Arrow Fligh t a s  the  tra ns port p ro toc ol
○ Le ve ra ge  the  pe rforma nc e  of Arrow a nd  Fligh t for da ta ba s e  a c c e s s

● Set of commands to standardize a SQL interface on Flight:
○ Que ry e xe c ution
○ Pre pa re d  s ta te me nts
○ Da ta ba s e  c a ta log  me ta da ta  (ta b le s , c o lumns , da ta  type s ).
○ SQL s ynta x c a pa b ilitie s

● Language and database -agnostic
○ A s ing le  s e t o f c lie n t lib ra rie s  to  c onne c t to  a ny Fligh t SQL s e rve r
○ Clie n ts  c a n  ta lk to  a ny da ta ba s e  imp le me nting  the  p ro toc ol
○ No ne e d  for a  c lie n t- s ide  d rive r pe r da ta ba s e

What is Arrow Flight SQL?
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Arrow Flig h t SQL ODBC & J DBC Drive rs  (+  ADBC)

● ODBC & J DBC Drive rs  bu ilt on  top  of Fligh t SQL c lie n t lib ra rie s
○ A s ing le  d rive r to  c onne c t to  a ny Fligh t SQL s e rve r
○ Supports  a rb itra ry s e rve r- s ide  op tions  a s  c onne c tion  p rope rtie s

● The drivers will work with any ODBC/JDBC client tool without any code changes

● Comple te ly ope n  s ourc e

● Ne w ADBC Pro toc ol
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What is Nessie
Open Source Catalog for Cutting Edge Data Lakehouses
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The Data Lake Evolution

Tra d itiona l Da ta  La ke La ke hous e ???

Open Table Formats (Apache Iceberg, Delta Lake)

Data-as-Code (Nessie)

Columnar File Formats (Apache Parquet)

● Re a d /write  (DML)
● Sc he ma /p a rtition  e volu tion
● Da ta  op timiza tion

● Multi- e ng ine
● Sc a la b le
● Fa s t q ue rie s

● Is o la tion  (b ra nc he s )
● Ve rs ion  c on tro l
● Gove rna nc e
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The  Da ta  La ke  Evolu tion

32

Columnar File Formats : Apa c he  Pa rque t

Table Formats: Apache Iceberg & Delta Lake

Data-as-Code: Dremio Arctic (Nessie)

Dremio 
Sonar Spark Flink Snowflake Trino Athena …
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3 3

v1 v2

Pa rque t da ta  file s

Ic e be rg  me ta da ta  file s
T1: v1
T2 : v1

T1: v2
T2 : v1

T1: v2
T2 : v2

Ta b le : T1

v1 v2

Pa rque t da ta  file s

Ic e be rg  me ta da ta  file s

Ta b le : T2

Obje c t s tora ge  (S3 , Azure  Stora ge , GCS)

Eng ine s : Dre mio  Sona r Spa rk AWS (EMR, Athe na , 
Spe c trum) ...

Ne s s ie

The  Da ta  La ke  Evolu tion
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Wha t is  a  Da ta  La ke hous eWha t is  Proje c t Ne s s ie ?

Query on an 
Apache Iceberg 

Table

Ness ie 
Catalog

Commit 1

tableA -> 1
tableB -> 1
tableC -> 1
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Wha t is  a  Da ta  La ke hous eWha t is  Proje c t Ne s s ie ?

Query on an 
Apache Iceberg 

Table

Ness ie 
Catalog

Commit 1

tableA -> 1
tableB -> 1
tableC -> 1

Commit 2

tableA -> 1
tableB -> 2
tableC -> 1
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Wha t is  a  Da ta  La ke hous eWha t is  Proje c t Ne s s ie ?

Query on an 
Apache Iceberg 

Table

Ness ie 
Catalog

Commit 1

tableA -> 1
tableB -> 1
tableC -> 1

Commit 2

tableA -> 1
tableB -> 2
tableC -> 1

Commit 2

tableA -> 1
tableB -> 2
tableC -> 1

Commit 3

tableA -> 2
tableB -> 2
tableC -> 1

Commit 4

tableA -> 2
tableB -> 3
tableC -> 1

Branch
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Wha t is  a  Da ta  La ke hous eWha t is  Proje c t Ne s s ie ?

Query on an 
Apache Iceberg 

Table

Ness ie 
Catalog

Commit 1

tableA -> 1
tableB -> 1
tableC -> 1

Commit 2

tableA -> 1
tableB -> 2
tableC -> 1

Commit 2

tableA -> 1
tableB -> 2
tableC -> 1

Commit 3

tableA -> 2
tableB -> 2
tableC -> 1

Commit 4

tableA -> 1
tableB -> 3
tableC -> 1

Branch

Commit 4

tableA -> 2
tableB -> 3
tableC -> 1Merge
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Wha t is  a  Da ta  La ke hous eWha t is  Proje c t Ne s s ie ?

Query on an 
Apache Iceberg 

Table

Ness ie 
Catalog

Commit 1

tableA -> 1
tableB -> 1
tableC -> 1

Commit 2

tableA -> 1
tableB -> 2
tableC -> 1

Commit 2

tableA -> 1
tableB -> 2
tableC -> 1

Commit 3

tableA -> 2
tableB -> 2
tableC -> 1

Commit 4

tableA -> 1
tableB -> 3
tableC -> 1

Branch

Commit 4

tableA -> 1
tableB -> 3
tableC -> 1Merge

Tag
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Wha t is  a  Da ta  La ke hous eBe ne fits  of Ne s s ie

Catalog Level
Open Source

Managed Service

Cloud Agnos tic

Storage Agnos tic

Optimization
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Ne s s ie  In troduc e s Da ta - a s - Code

40

ISOLATION

∙ Expe rime nt with  da ta  without impa c ting  o the r 
us e rs

∙ Ing e s t, tra ns form a nd  te s t da ta  be fore  
e xpos ing  it to  o the r us e rs  in  a n  a tomic  me rg e  

VERSION CONTROL

∙ Re produc e  mode ls  a nd  da s hboa rds  from 
his toric a l da ta  ba s e d  on  time  or ta g s

∙ Re c ove r from a ny mis ta ke  by ins ta n tly 
undoing  a c c ide nta l da ta  or me ta da ta  c ha ng e s

GOVERNANCE

∙ All c ha ng e s  to  the  da ta  a nd  me ta da ta  a re  
tra c ke d : who a c c e s s e d  wha t da ta  a nd  whe n

∙ Contro l ta b le  me ta da ta  a c c e s s



25127

vs.

CREATE BRANCH etl

[Kafka]  Ingest data source 1

[RDBMS]  Ingest data source 2

[Spark]  Transformation step 1

[Dremio] Transformation step 2

[Spark]  Insert into table

[Dremio] Build reflections

[Spark]  Verify data

USE BRANCH main

MERGE BRANCH etl

BEGIN TRANSACTION etl;

INSERT INTO t1 ...

UPDATE t1 ...

UPDATE t1 ...

COMMIT;

Real-World Tra ns a c tions

Multip le  s e s s ions
Multip le  us e rs

Multip le  e ng ine s /s e rvic e s

Built for d a ta  e ng ine e rs

Data Warehouse Tra ns a c tions

One  s e s s ion
One  us e r
SQL- only

Built for a p p lic a tion  d e ve lop e rs
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Ne s s ie  Works  with  All Eng ine s

CREATE BRANCH etl_030222

USE BRANCH etl_030222

INSERT INTO t1 …

UPDATE t2 SET …

MERGE BRANCH etl_030222 INTO main

spark.sql("CREATE BRANCH etl_030222 IN 

arctic")

spark.sql("USE REFERENCE etl_030222 IN 

arctic")

df = spark.read.parquet("...")

df.writeTo("arctic.t1").append()

spark.sql("UPDATE arctic.t2 SET …")

spark.sql("MERGE BRANCH etl_030222 INTO main 

IN arctic")

arctic.create_branch("etl_030222", hash)

env.execute_sql("CREATE CATALOG …")

data = env.from_path("...")
data.execute_insert("arctic.t1").wait()

t2 = env.from_path("arctic.t2")
t2_mod = t2.filter(fil).map(mapf)
env.create_temporary_view("t2_mod", t2_mod)
env.execute_sql("MERGE INTO …")

arctic.merge(from_ref="etl_030222", 
onto_branch="main")

Dre mio Sona r Ap a c he  Sp a rk Ap a c he  FlinkAp a c he  Flink
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TIPS & INFOHa nds - On

dremio.com/blog

Intro to Iceberg SQLServer -> DashboardPostgres -> Dashboard MongoDB -> Dashboard
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Be  Pa rt of the  Da ta  La ke hous e  Community

https://bit.ly/lakehouse-hub-slack

Join the Channel for your 
community

#meetup-orlando
#meetup-miami
#meetup-austin
#meetup-seattle
#meetup-denver
#meetup-miami
#meetup-nyc

#meetup-atlanta
#meetup-chicago

#meetup-san-francisco
#meetup-santa-clara
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Ne ve r Mis s  a n  Eve nt a nd  Subs c ribe  to  the  Ca le nda r

https://lu.ma/Lakehouselinkups
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Please take a moment to rate this session. 
Your feedback is important to us. 
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