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Modern Data Architecture
- Monolithic VS. Logical !
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Monolithic Architecture?| EHA

---for Data Integration and Management

Monolithic Architecture

e Monolithic : StL{2| XZE A0 C[O[EHE0| 22[He 2 EEst £
olAL|Ct (of : ©|O|E{ 2{|0]=. DW Appliance) “Enterprise and software architects are familiar with the

AA EH

myth that monoliths are simpler. More often than not,

monoliths are inherently complex and fragile due to

Challenges (one size never fits all) _ : o
unnecessary dependencies. As architectural principles,

« Takes time & effort: M2 & H|0|E| @73 AFet0]| L}2} H|O|E{ S

— = modularity and decoupling don’t seem to be compatible
HsHo=E =X

with a single platform for everything.”
«  Difficult to maintain: ¥4 A| Zjo[Z 221 2 H|0|E E O ~Hsl{ofF &

° Incompatible: 7|&2| M A|ABIZ2 THEE0| 0{HLRH, MEZ2 — Gartner: Exploring Lakehouse Architecture and Use Cases,
A|AHIO 2 |ngestaf|OFt SHL|C} January 2022, by Sumit Pal

« Hard to evolve: 2= Application 0| SYZI=5} 2l A|AEIQ| CHsh
o|E&d0| =0}, M A|AES=E workloadE =717 €lX| Z&LICH

denodo’*’ D plonit :
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Gartner - Growth of Logical Architectures
o Gartner

High-Level LDW Architecture

Operational Query and Reporting Self-Service Reporting/ Data Science, Al, Machine

Reporting =tandard and Ad Hoc Data Sourcing Learning, Statistical, Predictive

e :

! denodo’** DATA VIRTUALIZATION { =
t------------------------------------------------------------- E %1
- @ D
Source LDW Noncore 0oDS Traditional DW Platforms Nonrelational Platforms 888
Systems Platform @ :.;1.: 2
Source Remote and m Data Lake(s) 5% @
Third-Farty Di=i= Marte II (Mot Just Hadoop) 5 %E
Source Systems m Warehouse(s) = % E
Reporting QN
Sandboxes Qv =

m =
Source E = =
- Ingest: ETL, ELT, Replication, Streaming, Business, Rules {E-:g ﬁ =
Source = 2%

Infrastructure Platforms

“MDM, likely a separate system but can be regarded as part of LDW
ID- 342254 © 2018 Gartner, Inc

“Adopt the Logical Data Warehouse Architecture to Meet Your Modern Analytical Needs”. Henry Cook,

denodo* D Dlonit Gartner April 2018



Lakehouse vs. Logical Data Warehouse

Lakehouse Logical Data Warehouse
= G|O|E] AEE|X| HIES X[t E1I0IE1 no|Z2el= = SC|H H|0|H =X GiS
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o BIEY 24 - IR BB Al O
- T XS5} 2o
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Denodo Platform: ONE Logical Platform for All Your Data

Denodo Platform2 C}2kst H|O|E{S 0| CH

denodo’™ D plonit
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Demo: 288M row integration & 5S¢ 3]

1.2 K rows store.s_city AS city,
(virtual)

- Same Store Sales By Year SELECT store.s_store_sk AS store_id,
|

store.s_state AS state,
GROUP BY date_dim.d_year AS year,

store, “V' year SUM(store_sales.ss_net_paid_inc_tax) AS total_sales

FROM
store_sales AS store_sales

Sales

288 M rows

(virtual)
N

JOIN date_dim AS date_dim
ON store_sales.ss _sold date sk =date dim.d date_ sk

JOIN store AS store
ON store_sales.ss_store_sk = store.s_store_L—f

EEE

Historical_Sales TTM_Sales Date_dim Store :
290 M rows 68 M rows 73 K rows 400 rows GROUP. BY store.s_store_sk, store.s_city, store.s_state,
date_dim.d_year
cloudera amazon amazon ORDER BY store_id ASC, year ASC
IMPALA REDSHIFT Aurora

denodo’’ D plont



Demo: Test Drive: Agile Bl and Analytics on AWS | Denodo

denodo™™’ DATA VIRTUALIZATION DENODO PLATFORM SOLUTIONS RESOURCES & EVENTS COMPANY TRY DENODO CONTACT US Q

Test Drive: Agile Bl and Analytics on AWS

This test drive is built on the AWS Cloud environment to solve typical
challenges faced by data scientists and data analysts. The test drive
will walk you through the connect, combine, and consume steps for
exposing data to consumers. You will be given an easy to follow step-
by-step guide that will demonstrate the power and simplicity of
Denodo’s data virtualization platform. You can complete the test drive
under one hour, but the test drive environment will be available for a
total of two hours. If needed, you can always launch a new test drive

to gain more experience with the platform.

Checkout the FAQ for more details.

LAUNCH TEST DRIVE

denodo’’ D plont


https://www.denodo.com/en/denodo-platform/test-drives/analytics-aws?utm_source=homepage&utm_medium=bn

Demo: Query Optimization

Other Federators

GROUP BY
store, city, year
288 M rows

E=E

GROUP BY
store, city, year

To maximize push down to
m the EDW the aggregation is
split in 2 steps:
m « 1% by storelD and datelD
0.36 M rows + 2" by store, city and year

This significantly reduces
network traffic and
processing in Denodo

Historical Sales TTM_Sales Date dim Store_dim
220 M rows 68 Mrows 73K rows 400 rows ]
_ Historical_Sales TTM_Sales Date dim Store_dim
CIOUdera amazon amazon 220M rows 68M rows 73K rows 400 rows
IMPALA REDSHIFT Aurora
cloudera amazon amazon
IMPALA REDSHIFT Aurora
System Execution time Data transferred Optimization Techniques
Denodo Approx. 15s 0.4 million CBO + Advanced Query Rewriting
(Partial Aggregation Pushdown
Other Federators 798.0s (13 minutes) 270 million Only CBO

denodo’’ D plont
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Demo: Denodo Cookbook: Query Optimization | Denodo

WS
Translation
to VQL
ODBC VQL Query le:sei:‘yg
(string)

JoBC Parsed

Query
DENODO COOKBOOK

Static optimization

Query Optimization i

Query plan generation

Query Plan 1
| quenplanz |
Dynamic optimization "
Best Query Plan n
Execution

Plan

Execution engine

Query Results

s

= Client application

Cache system

single row
T ——1

empty buffer

single row

time

denodo’™*
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—
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https://www.denodo.com/en/document/e-book/denodo-cookbook-query-optimization
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Industry Leading Data Integration

Gartner 2 Forrester 9151 ®H7}

Gartner FORRESTER' FORRESTER'

Strong Strong
—— . Challengers Contenders Performers Leaders Challengers Contenders Performers Leaders
| |
Stronger Strong
current
offering A
A
@ Informatica
o @BM
ak@  @Moosof @ @0
ug (OO0 T
TlBOOSofw:e.
Precisely
Current
offering
Safe Software @
T Adeptia @ .Fm:mm @ Sanloge
W@
CloverDX @
z Market presence
2 ‘ >
% Weaker
o curent :@@()( ) Full vendor participation
> offering
s e — PR Weak  *@ @ (&) (=) Incomplete vendor partcipation
COMPLETENESS OF VISION —_— As of June 2021 © Gartner, Inc Market presence® ogy 2 Stmng
4101010
2021 Gartner Magic Quadrant for Data Integration Tools Forrester Wave: Enterprise Data Fabric, Q2 2022 Forrester Wave: Enterprise Data Virtualization, Q4 2017

denodo’:* D plonit
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Denodo - Only Vendor with Perfect 5.0 Scorel

Data Integration Tool0f] 2/0{A{ HIEA| EQ§t 7|SE0] Cist 2021 Gartner® 7ol A{DenodoBt 5.0 2| T 7|5 dt
Table 2: Product/Service Rating on Critical Capabilities o

Adeptia

CloverDX

Denodo

Fivetran 4.3 1 4 2
HVR 3 1 3.5 3.8
IBM 4,2 3.4 3.6 4.6
Informatic 4,5 3.8 3.8 4.2
Matillion 3 1 4 4
Microsoft 3.6 3.8 3.8 3.2 3.8 4.3 3 4.4 3.8
Oracle 4.6 3.3 4.5 3.5 4.5 4,2 3.3 3.6 4
Precisely 4 2.5 3.4 3.5 3.9 2 2.2 4.4 2
Qlik 4 3.4 3.7 3 4 1.5 3.2 3.8 4
SAP 4.5 4 4.5 4 4.5 4 2 4 3.8
SAS 4 3.3 3.8 3.5 4 3.5 2.5 4.5 3
Safe Softw 3.5 3 3.5 3 4 2 1 4 3
Snaplogic 4 3.5 4.2 3.6 4 4,2 3.2 3.7 4
TIBCO 4.1 4.9 4.6 4 3.8 3.2 2.2 4.2 3.5
Talend 4.2 3.6 4.2 3.9 4.4 3.8 3.3 4.5 4

) q Gartner Critical Capabilities of Data Integration Tools, August 27, 2021
denodo* D plonit

e

2.8
2.8
3.5
3.2
2.5
2.5
3.5
3.7
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Denodo Platform: ONE Logical Platform for All Your Data

fm @ 2,

o Security & Mytti-Cloud MANAGE
Q’Eﬁ Governance Advancgd
AL >emantics S E 0] 7|gto] Hatd
Recommendations U= OO 2 S A/ ML
N = &2 MOl HH HAQ]
=) Al 7|5 Hl2
Query o
Optimization & N
INTEGRATE Acceleration Data Cata/log /
Discover / Explore
e e .
El-%l:ol_l- ‘?’lxl, == EH :-: Document
9SS :
P db
7|'XI—| E” Ol E{% Traditional owere y Bl Tools
=g DB & DW DATA Luﬂ” SQL / MDX
VIRTUALIZATION
C) ?? Data Science
E,,U,E, Tools
Cloud
Stores

Key Differentiators

9

Ease of Use

denodo’’ D plont

&

Data Lake &
NoSQL

il
s U

Cubes

DELIVER

Data as a Service
RESTful / Odata
GraphQL/ GeoJSON

BI, H|O| & AtO|AA &,
HIO|E ZIEt2 O Y APIE
S0t AFE XL 54 9| H|OfH

ME 2tEs MS

65% decrease
in delivery times over ETL

67% reduction
in data preparation effort

83% reduction
in time-to-revenue

Source: Forrester Total Economic Impact™ of
Data Virtualization, 2021

Fast Query
Response

Q

mn

Integrated,

Active Data Catalog

i

Universal
Connectivity

&

Modern Data
Services API Layer

S9

Dynamic Data
Masking

95

Automated Cloud
Management
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Denodo Platform Architecture

2% i)
| SAP Lu_l]_ﬂ

‘, Bl Tools
‘.. (0]0]

DATA CATALOG
Discover - Explore - Document

011101
110001

@ Self-Service
Hybrid/
Multi-Cloud

ﬁ Data
Governance

%'I-

b

Traditional Cloud
DB & DW Stores

Hadoop

& NoSQL OLAP
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Source

7+ &4

DETAILS

BENEFITS

denodo’’ D plont

2 o H2EH HS

15071| ol&f2| C|o|E O RE]

Relational, parallel, ZE| C|HM™ 2 in-memory G|O|E{H||O|A

Cloud E||0|E{ ¢J|0{5tA
NoSQL E|O]|E{H|0|A 2! Hadoop
SOAP/REST QIMH|A, SaaS 0{Z2|#|0|M

FAFAIAR, 2190 TN A

IMS R 2 AEZY 7|&

Databricks Delta, Azure Synapse, Google BigQuery 2! Cloud Data Storages

M=Z2 HIO]E &2 FIHA| M&et LS
ZEH2 Ho[H 24 HE EFE HS
M=Z2 H0|E &~200] HE Seretd MS

m
|:|O

E Qo] CHS AT SkAt

USED BY Data Engineers and Integrators

DATA SOURCES

Relatioral Databases

«  Ganenc (JOBC)

«  |BMDEZ JDEC) 8,9, 10, 1,12 for
LR, 810 far 2505, AS400

«  Mulli Layered Denodo deplaoymeanis

-IIUJ;SE- B0, 70 BD

L |r..r|r W () DGJ: T.12

«  ME SO "Server [JOBC, ODEC) 2000
2005, X008, 200ER2, 2012, 2014
2016, 2047

«  NyEOL (JDEC) 4, 5

= Oracle (JDBC) 8i, 8i, 100 11g 12c, 18,

19c
*  Oracle E-Business Suile | 33:L 12
«  PasigreS0L (JOBCY 8, 9, 0,1

Sybase Adaptive Server Emerprise
HDEC): 12,15
= MS Acoass (ODBC)

In-Memory Databases

= SAP HANA [JDBCY 1

= Oracle TrnesTen (JOBC) 11g
= Oracle 12c In-Memary

Parallel datsbases and appliances

= GreenPum (JOBC) 4.2

= HPWerlica (JDBC) 7.8

«  Oracle Exadala [JDBCY X5-2

= Parfceel B2 by using ParAcoel
2.5.0.0 JOBC g with S5L driver)

»  heberrs (JOBCY 4.8, 5.0, 8.0, 70

» Ebass)l) (JDBEC) 125, 162

= Teradata (JOBCE 12 13, . 15

» Yallowhrick

Cloud Data Warshouse | RDEMS
Arnazon Redshill (JOBC)

= Amazon Alkera (JDEC)

= Apnazon Aroca (JDEC)

= Arnazon DynameDB

» Amazon ROS

» Arure Casmos DB

«  Agune SOL Dalabass

= Amare Synapse Anallics

*  Della Lake

= Zacghe Cled S0L

«  Zoogle BigQwsary (JOEC)

*  MongoDB Allas

= Enowllake [JDBC)

Big Data

E :;_'_"ll:rll-.-L ([JOBCE 012, 110,1.1
far Cloudera, 121 for Horbanwarks
2.00

«  Impala (JOBCE 23

= Eeak S0L '.I:IJC,-. 15,18

. B:;I?rﬁc-s 4

a

Denodo Platform 8.0 Capabilities Sheet

NoSGQL
«  MongaD&
=  Cassandra

Muli-Dimensional Sources

«  BAP BW [BAPLMLAY 3

«  SAP Bl Tx (BAFT: Tx

«  Mondran FMLAL 3.x

*  |BM Cognos Th1

= MS S0L Server Anaksis Serdices
200

v Eszhass (XMLAY 9, 11

Data Lake Storage
53

«  Azure Dalas Lake Siorags

= Azure Dals Lake Storags Gen 2

= Azure Blob Slarage

«  Gpogle Cloud Sarage

*  Parguel (Dislributed File System
Conrseclor)

]

Web Services
«  SOAFP
«  REST (WML, RE5 ATOM, JEON)

Fl-aland Binary Files
CSv, pipe-dalirmiled, Regukar
expressior-parsesd

«  ME Exoal xls 87-2003

«  ME Expal slsx 2007 or kaler

* MBS Access

« XML

«  JSON

v BAS Files (SASTEDAT)

«  Allfiles can be locally accessible ar
n remabe filesysiems, through FTRS
SFTRFTPS, and in clear, sppead and'

ar encrypbed farmat

Indexes and unstructured comtent

«  CMS, file syslems, pdf, word, beed
email sarvers, knowledge bases,
rilexas

« Elastic Seanch 6.4, 8.7

Cloud, Saxrs Web Sources with Simpilified

Culwrth Security

*  AmEzon

v Google

v Google Shesals

v Faceback

v LinkedIn

«  ME Azure Data Lakos

« M3 Sharsponi (by using 1he OData
Conmeclor)

« M3 Dynamics 365 Business Cenlral §
Cuslomer Engagement

+  Marketa

E mryicE Maw

: alefarcs (S0O0L)

= wiltar wia APl wilh simplified Oduth
integration (10, 1.0 and 20}
= Warkday

Active Directory as source or leveraging
sacurity

= LDP w3

= Micosolt Aclive Directary 2003, 2008

M3 Quewes as data source and Delivery
= MOSeries

= Sanich

= fuctivedd0

= Tibco EMS

Semantic Repositories

= Samanlic repasilories in Trpls Slores
! RDF accessed through SPARCL
endpainks

Packaged Applications

= SAP ERPECC BAPIS and tables)

= Oracle E-Business Suile 12

= Siebel

= BAS (B85 JOBC Driver): T and higher

Denocdo SODK for Cusiom Connectors
= CouwchDB
= Lalues Doming

Mainframe

= M5
= IBMIMS native drivens: &, 8
= IME Liniversal Dervers: 11

Hierarchical databases
= AdabasS068 Galeway and Denodo’s
S0OAP conreclor: 5, 6

The following data sources have been
successfully tested with Denodo using
JDBC and QDB drivers, WSSOAP and
WSREST., and DencdoConnect adapbers
[ruat exhaustive Bst):

= Apache Salr

*  Kaha Mezzages

= Hadoop HEass

= Hadoop HCalalog

=  Hadoop HOFS

= IBM Biglrsights

= Pivolal HAWD

PUBLIZHING QFTIDNS

= S0l Bazed sooses via JOBC, ODEC

and ADD NET
= Wab Sandoes

" f"c\f‘l-i

= REST

= OData

= Dpen AP (aka Swaggper)
Il:-cr:.'p'ld}l-: =g

17



Query Optimization

#el /=35t I CachingS

Set Elglet 45

ALFE| 0] CHet QOofS Atget ADIE #E|

X1 Push Down X|&
|3l 7|& MPP & Q22| A|AHEITO| 7|2

DETAILS

)
I
I
ﬂ
T
-IO

Caching 1M SM - HE2(X}F AI25t=
) EE= ©A| ZHA|(CH|O]E EF&{Ql 2

o %)

HI

o

2

10

oy Ho
Z 4o o

Ol =20 M

. HE| MY A7 O E T
. HES 3 Effzlo| Atekst ZEA

BENEFITS . BIOlE £A0| X2 5212 B850 22 X2 IcHat
. Cloud A& Afzle] H|g 2t

. EA| WAl ZEE HO[E A0 3 HEHE BY 4

glo

USED BY Data Engineers and Integrators

denodo’’ D plont

o| z|®3}= 2|5t Dynamic Query Optimizer 7|s

Smart Query Acceleration: What’s happening?

SELECT store.s city, store.s store name, .
(store sales.ss net paid inc tax) AS .

totalsales

FROM

store sales AS store sales JOIN store AS
store ON store sales.ss store sk =
store.s_store_sk

GROUP BY store.s city,

store.s store name

1. Intercept the
incoming query

Original

2. Analyze the
existing compatible

Sales fact: 300 million rows summaries

Sales Summaries: _ _ _ _ _ _ _ _ _ ___ ____
[ Summary 1
: * Aggregated by customerID and Store ID |

I
I * 2 million rows I

* Aggregated by customerlD, datelD
* 6 million rows

4. Execution time is
drastically reduced

EI
il

Sales Store
300 M rows J 1K rows

-

1
|
e - due to smaller size of

' 1K rows summarized datasets

3 Rewrite the
query using the
summary

1 2 M rows

18



Data Catalog

H|o|E 7R =15 Cf|O|E] HE 1t |&sHH Seist= |/

DETAILS

BENEFITS
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H|0[E 2 MEIH[O|E{0f| et Googlext FAFeh A
HO[E] AROE, HIOE E47F L AT E47tet Z2 Ao
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Ob|| ZHEl H|XL|A RIFFAEOl A2 Ul

Ir

HIXL|A FHE| 02| e EYT A J]S
A, 2le| Jale E3
AF22 7|8t HIEFH|O[E] - L7}, 91X, 2oL, 2

H|O|E AH]

ALEA D U AUES S5 SAE B 7ls
HIOIE| MIEO] Ciat 0l 2l 7|uto] JHolstEl

HIZL[A 20 3 MISE= H0lH

29 2 el S7sta,
AN 2 E3t 29| X|HOE SHALE ALK} A3IS

or 1= 4o
iy
X
10

d
)
ol
on
=
ol
=
= | >
-

USED BY Data Stewards and Analysts Citizen Integrators Citizen Analysts

st H|O|E 7Hdst &F

denodo * DaTA CATALOG

toms
Databases (0)
g_data
Categories (1) Filters results Cloar all 194 matches
[0% Al categories
D) Agencyt O Metadata
O E Data Foint O Content | c_last_name c_birth_year
& Engingering Mcdonald 1980
John Nunes 1982
J Miller 1926
John Floyd 1936
John Jackson 1984
hi Blal 9
B campaign_evolution_per_country John Smith o
Hall 1987
e John Albert 1981
1= Summary
Add Tag Tablea
Database big_dat
Categories Finar
Togs certif

MUL|CE

QUICK SEARCH

ANCED SEARCH

Elements B

customer

VIEWS WEE SERVICES

campalgn_evolution_per_country_abac

Filters results

° Metadata -| Finance

O Content

0 Views and web services
O Views only
O Web services only

campalgn_evolution_per_country

Search fields (0)

Collaboration (0)

Endorsed by (1)

Warnings by (1)

sencdo

COLLABORATION

Request Access (1 properties)

Description

This ¢ata represe
t helps visualize

s the evolution of one of our marketings campaigns over the months of the year, broken down by country
the impact of our marketing efforts in each count e it fh

c_birth_country Index data
SERBIA

GUINEA-BISSAU

NAURU

KENYA

PAKISTAN
NETHERLANDS ANTILLES
FRENCH POLYNESIA
AZERBALAN

NAURU

LIBERIA

19



Data Consumers

AE3l0f = 2= OiE2|AH|0|Moj|M A2HE FE2 HIY|E 715317 51, 015 Bl EHES SEE +~ AL

POST v httpflocalhost:9090/denodo-graphgl-service/graphl/big_data/] POST v | hetpilflecalhost:8080/denodo-graphql-service/graphal/lg_data/
—_— == - [y o S - arams Authorizatio aders (9) Body @ Pre-request Script Tests Set
DI o oy = Params Authorization @ Headers (9) Body @ Pre-request Script Tests Settings Params Authorization @ Headers (3] s P
- JDBC, ODBC, Odata, GraphQL %! GeoJSONZ = ¢&lst Ct=
none form-data x-www-form-urlencoded raw binary @ GraphQL Auto-Fetch ~ none form-data ®-www-form-urlencoded raw binary @ GraphQL

EEE% Il%iﬂ—-l I:l' QUERY QUERY

1 1
— 2 campaign_evolution_per_country(_groupBy:"country”){ 2 er(_filter: I
- SOAP % RESTful &l MH|AT} 7tsstd 3 : e
f _aggregation { eirgiot L 4 expression: {field:"c_customer_sk", im:" 38", '39'"%
5 avg (field:"total®){ 5
T At2EDt 7| A7 AFRE 4 QIEE XML, JSON L HTMLE : sien ; o
. - 7 c_salutation
— - - : 8 c_first name
%E_:!Cg T AAE L-lEl' 12 country : o :_last_nime
1 @ store_sales{
olo = e— 1; i ) 11 ss_net_paid
- Fo 2 XS 2let 2EH fH0| /U2, = - }
14
° Tableaul MlcrOStrategyl Cognos nil POWerBlgl- 7EI-8 $-|C-|)- BI Body Cookies Headers (10) Test Results iz
E % '?'l?_l- 7|§ DenOdO 9-|L—-|lE-I§ x-”_g_%ul-l——ltl- Frety e P Vst o = Body Cookies Headers (10) Test Results
1
2 “data": § Pretty Raw Preview Visualize JSON =
3 campaign_evolution_per_countxy": [
; "_aggregation": i ; "data": §
6 "a\.-'g“; i . ) 3 customer™: [
7 "field": "total", A [
8 “"walue": "12218.843333333333331642000883333258" ? . - S mpa 1
5 ¢_salutation": "Mrs.”,
12 : & "c_first_name": "Ha",
1i . “country": null :;;iiif;z;zz [Ca:penter '
S — = AA sk A — N ¥
- 2hEy AL HE0| = 0| S £2A ArBE = = = C
1R "aus": T 11
leL’lﬁ A|--g-x|-'9'| ql|E<3-I: ?DI-§‘|- i; ) "ss_net_paid®: 721.3

2
I
o
H‘|
-
2
=
-
o
HT
N
>

BENEFITS

- HE= 2H| OfZ2[AH|0[MOf| M 22t

- GraphQL2 £8t APl = QH3|E ZA

rd

USED BY Citizen Integrators Citizen Analysts

denodo’’ D plont
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Data Governance

S2t= 9l Bl0|E| 2 HIE} Hl0JE] H{HA

rfp.tpcds_3
SUMMARY EDIT OFTIONS VaL Execution panel Used By Data Lineage Tree View More Options ~ @
Database mp View name tpcds_3

Data Lineage

. TIEFEHO|E] 2|EXIER|Y H4o] A|Ztst °
. HIE} BO|E{0ll CH3t |27k, M2 (introspect) B! it e —
DETAILS . AAC| HIE HIO[E HZA| Al L HY — )
. IO 2ILIX|, WY FHEL BT 2 N
. 9B JHEA E o sletzaele| £8 7S e
. UpED 2ois Dafsiny, HEE Hefol HlO[ES AFRXI0IA XIS

BENEFITS

[ Set the maximum number of gueued queries

H|O|E 7het=tof| chet 22| L FAME C|O|E] ME|AS XS

gt

O Set automatic query simplification Lo

[ Set the maximum number of queries per time unit

USED BY Data Engineers and Integrators Data Stewards and Analysts

[ Add variables values to query context

denodo’’ D plont
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Self Service / AI/ML Recommendation

H|XL|A

DETAILS

BENEFITS

denodo’’ D plont

7X171 Cl|O|E| EM0| E<

25 4 MH|A FEje| EE2 WIS

M |2 SOl HlO|E] B I ZAS 9[5H0] Qi
CEERE

AFBA7H A1 Bo|E] R2EE GO RHH| THRIe| HZO|
Ihs

Denodo H|O|E| 7IHZ1S Set AtEAL &HEl 2= H|0|H

DETAILS

M | 2
AFBRHS Zbo| HlO|E| Aof ChEt 24, B9 L THAIE SO

CIO|E] 7hdet ASoA X|&IE

Y AEAPL UE == 0| RE Y
2 +4%ts
Y ALEXIL} EEIXS

dst0] FIE=2S

o IT 2= N A

BENEFITS

Denodo Cl|O|E] ZIR¥ 2= EAM7} SSH|2L 2|AL
JHXAS0| CIXE R&8 MES 495t 0| Sl o B2

Z4dx
E
Hel2 71 = =5 o

USED BY Data Engineers and Integrators Application & API Integrators

Al /ML £ 0|&¢l H|o|E Tie

2| 2io|et ZXt X=s3t

TjEEl Be| &ele XHESISHs I7 EE HIEHH|0[E] 7|8 ML
T2 MA

Hz|o| tE M| E lolf ML of 2[5t =X 2| EAH|O|EE

b
2

I|3 Ef0] Chet o=

Denodo QIAEIAZE scale-out

S ML 2 xIstisl0] LWOA| RAfE0=

MLZ[2te| A G[O[E{ Al =H & H|Xeh AFEXIS2| 8 2l

CI|O|E| EfAH gl ZAMoj| AQE|= A|ZI0| CHE ZHA

Advanced Analytics 2! C|O|E| AIO|HAE 7145}

USED BY Citizen Analysts and Integrators
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Security

HIOJE| W ES 2I8 XX 0| St Hot AlS

- HIOJE MH|A, B|O[E] &4 S FA} S0 CHEE Role 7|3 HZ

|0
. Kerberos £ £t Single sign-on; &8t £|2l:; SAML, OAuth
DETAILS x|l
S EERURS RS

. LDAP, Active Directory £5t AI2X} 215

- Jiel Ho|E ESE 9l ¢S5}, Masking, E23 3! HE

Authentication

« User/Password and token based

« Kerberos, SAML, OpenID and Oauth (JDBC, ODBC & Web services)
« SSO integration /support for two-factor authentication

ﬁDAP | Active Directory
Qternal Identity Providers

Authentication
- Pass-Through authentication (user/password, Kerberos) and service accounts
- Web Service Security: SAML, OAuth, SPNEGO

Role-Based authorization

(guest, employee, corporate)

Schema-wide permission

- HIOJE 7teat ASHM A 22 AAlSE R0

- HE HO[H &A% 2= OZ2[AH|0|ME Pler LEtEl Hot
BENEFITS ==

- MO & HIEtH|O|H E etEsHA E5

USED BY Data Engineers and Integrators/ Application & API Integrators

Data in Motion
« TLS1.2/1.3

Data-Specific Permissions ncrypted Data at Rest
ache / Swap —

(Row and column level including masking) i‘o

MANAGE

Policy-based Security

(Including integration with entitlement systems)

Data in Motion
. TLS1.2/1.3

- Integration with Key Vaults such as Azure Key Vault, AWS Secrets Manager, Cyberark, Hashicorp

denodo’’ D plont
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Denodo Platform 2| =L E&A

Atg2l meoly

IS IV ES
Saie| H[O[E AE8EHd

—_

A|ZHE0| T ALZO| T3t
£510§ AFRA}

|_T'_
o

S

z|419| C|o|E| MH|A API AH|S
3

Z| A2l APl A& MH|AE So10]
Crelst =l A7|0e| Ci|O|EE M3

HJIO

>

denodo’™ D plonit

Helel | XHetE S210| o M2 HIE22
Ais 2EXO = TIst0] S

=7 G|oJE| Masking
H|O|E{ Masking & QIS3IE E
SFAEl O[O[E] HEHEAA =214 X

o

O =2t

Q

E38}=l Active Data Catalog
H|ZL|A 80 7|Hto| AFERHAE S

K| 235}01 CJ|O|E| DiscoveryQ} HHHAA

eketoll 7104

S

Cloud &2| X}=38}

I|FEFY S2| &etof fA5HA|
CHS517] 2510 scale up 2! scale
down 2| X}=3} 7|15 NH|l&

s

ClO|E ¢1Ze SN

1507 O|&e| H|O|E AA0|
Ciet 42 So104

A XA = cHelst &
H&5stE2 A

65% decrease
in delivery times over ETL

& 67% reduction
in data preparation effort
N .
& 83% reduction
in time-to-revenue
Source: Forrester Total Economic Impact™ of Data
Virtualization, 2021

&

¢
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@w Does It Work?

Development Tools
and SDK

Scheduled Tasks

Data Caching

Query Optimizer

denodo’** D plontt

E

Enterprise application, ESB

JDBC/ODBC/ADO.Net

Reporting, BI, Portals

SOAP/REST WS

—o-
[ S—
—o-

Mobile, Web, Users

' 9
Aanada’s'

Customer360

View

Unified View
Transformation &
Cleansing
Base View Base View

Data Mart

View

|

|

Application Layer

Business Layer

Data Source Layer

Unified View Unified View Unified View
NP . Q
- s
Derived View { Derived View J
) % T
Y, |
Base View Base View Base View Base View

I

o0 1l
UJ

Databases &
warehouses

(666 )
E_—_
Tl

Enterprise
applications

Cloud/SaaS XML, Excel, Big data
applications Flat Files NoSQL

Collaboration
Web 2.0

Base View

PDF, Docs,
Index, Email

Development Lifecycle
Mgmt.

Monitoring
& Audit

Governance

Security
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Data Virtualization Reference Architecture

Big Data and Analytics:--

Data Sources Data Collection Data Virtualization Data Insights
r . I h
. . Direct access to non-curated data > ( - h
Sensor Data PrEd'Ct,WE
| I Analytics
Machine Data (Logs) ) ) o |
| ==> Real-Time Data Access (On-Demand / Streaming) =4 denodo'.' Statistical
_ e 1 [ 1 A ' | =] [ Analvtics (R
Big Clickstream Data | Data Storage and Analysis Data Search & Discovery || Text Analytics
Data Internet Data | I
- (Flume, Kafka, ...)
| o [ > | Batch DW SQL Streams MNoSQL Search . , Data Mining
Mmage an aeo
B | Tez _ Spark | Istorm| |HBase Solr - . I \ /
[n{terprise Cnntde]-nt , Map Hive Drill Hunk C 'E E 3
Unstructure (] o =
! , f; | Red. Impala _E E = % : Reporting
e [1°]
p . —_> 0 = | Haduﬂp YARN / Workload Management |::> % ug E E [
Traditional © | | | s HDFS “«llsll=|] 21 .
) Enterprise p = Data Discovery
Enterprise Apolicats | - | = Sel;-Ser'-.If:ce
Ications earc
Data PP - | Data Lake {} 1] | L
| J| = e | ) = — | )
T I oW In-Memory Analytical Optimization | - )
. eal-Time
¢ ) L I (SAP Hana, ...) Appliances Security [ Decision
Management
Cloud I Governance |
Cloud Applications C I Cloud DW = ] Alerts
ODS , NoSQL
=1 D [|=>] (Redshift,..) [
Data Cachi Scorecards
\ ) C | ata Laching ] Dashboards
Data Warehouse . )
‘ Metadata Management, Data Governance, Data Security
_____ Logical Data Warehouse
e p . . .
. ———— Data Virtualization
denodo’’ D plontt
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Denodo /A4

Denodo’= 1999 O[22 HIO|E| 7HAkst 7|20)et RS cojE 7Has a=ve B MET|Y o

denodo’:*

M
,z..

LEADERSHIP

Leader: Forrester 2017 Wave -
Data Virtualization, Q4 2017

Leader: Gartner Magic Quadrant for
Data Integration Tools, 2021

Customers’ Choice: 2022 Gartner Peer
Insights for Data Integration Tools
(2nd year in a row)

Leader: Forrester 2020 Wave -
Enterprise Data Fabric, Q2 2020

denodo™* D plonit

DENODO OFFICES, EMPLOYEES
Global presence - 25 offices in 20 countries;
500+ employees.

New offices in 2021 - Netherlands, Belgium,
Sweden, South Korea.

CUSTOMERS and PARTNERS
1000+ customers, including many F500 and

G2000 companies across every major industry.

300+ active and engaged partners, worldwide.

FINANCIALS

~50% annual growth

108% Net Retention; 4% Churn
$0 debt; Profitable
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Awards and Recognitions

|
2022 AWARDS
(datahace
TRENDS AND APPLICATIONS
Data Warehouse Solution Provider of Trend-Setting Products in Data and
the Year for 2022 Information Management for 2022
2021 AWARDS
VENTANA RESEARCH o,
e a,
-l-lll AP Mieoa ::'-F- ON OZTO.NLEIQE tdWI
CITY FURNITURE - BANK OF NEW YORK MELLON
2021 Digital Leadership Award 2021 ONCON ICON AWARDS Top 25 2021 Best Practices Award
Digital Technology Marketing Vendor (Data Management)
datahace (datahace
FADERS CHOICEAWARDS =02 = THEgs‘Jkﬁﬂ?ngox
2021 #1 Readers’ Choice Awards for Big Data 50—Companies Driving 2021 Rank Companies that Matters Trend-Setting Products in Data and
Data Virtualization Platforms Innovation in 2021 Most in Data Information Management for 2021
2020 AWARDS

VENTANA RESEARCH

datahace datahace K 2

IOENDS AND APDLICATIONS “‘“"““v A VAT AP ikl oa L afsT

READERS' CHOICE AWARDS €157 TRENDS AND APPLICATIONS
o PROLOGIS and 2U
2020 #1 Readers’ Choice Awards For Trend-Setting Products in Data and Big Data 50—Companies Driving 2020 Digital Leadership Award
Data Virtualization Platforms Information Management for 202¢ Innovation in 2020 Big Data and Digital Technology

denodo™* D plonit
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Denodo = 2HA| = 27| MAESI1 Q= Data Integration &5FM HIC QIL|LC.

Gartner Market Share Analysis: Data Integration Software, Worldwide, 2020; Publication - 27th August 2021

Denodo= 2020H0]| 33%
MZEH510{ 120 M USD2| Oi=0|
HMEACH| S}AELICE 0l= “top 10
7 venderg 0| 2HMZE =2
OjE HEM"E 20{= 2Lt

O] Ofj& MEME= 22, Denodo
Platform 8.02 7|4to 2 H|0|E]
7143t AFoIMe] HRE2 71458!

ot ASLICE

"CO|E] 7+&st 20F0f| A 7FE
71712 A2l TIBCO
Software= 20204 0f& MEE0|
3A Ho¥ELICt”

denodo’’ D plont

Ranking of Top 10 Data Integration Vendors by Data Integration Revenue

Vendor 2018 2019 2020 2018 2019 2020 2019 2020 2018 2019 2020 Up/Down

Revenue Revenue Revenue Market Market Market Growth Growth Rank Rank Rank

Share Share Share

IEM 5607 5508 S600 21% 19% 18% -2% 0% 1 1 1 0
SAP 5504 5539 5574 17% 17% 17% 7% 7% 2 2 2 0
QOracle 5220 5233 5242 8% 8% 7% 6% 4% 4 4 3 +1
SAS 5210 5219 5236 7% 7% 7% 5% 8% 5 5 4 +1
Informati 5334 5259 5194 12% 8% 6% -22% -25% 3 3 5 -2
ca
Qlik S62 5104 5153 2% 3% 5% 70% 47% 9 7 3] +1
Denodo S60 590 5120 2% 3% 4% 50% 33% 10 10 7 +3 ]
Talend 589 5118 5119 3% 4% 4% 32% 1% 7 6 8 -1
Precisely 588 5103 5114 3% 3% 3% 17% 11% 8 a 9 -1
Hitachi 590 504 589 3% 3% 3% 4% -5% 3] 9 10 -1
Rest of S628 5739 S866 22% 24% 26% 18% 17%
the
Market
Total $2.892 $3.0095 53.306 100% 100% 100% T.0% 6.8%

Gartner Market Share Analysis: Data Integration Software, Worldwide, 2020, June 23, 2021



T2

2 E4 Denodo AE11 7Y

Denodo+= Fortune 500CH 7| 2 Global 20007l E|AF = 10007l O|Are| S|A}, 307l O|Ate| At A AFE S QUSLILCH.

Financial Services
Energy
Manufacturing
Technology
Insurance
Healthcare
Retail
Public Sector

Pharma / Biotech

Telecommunications
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Denodo Roadmap TimeLine

Denodo &#| =2 +500 04 = R&D £0}0f| 800{H 0|At2| ResourceE HiX|5t JY&L|C}

Now Next Future
Hotoj|Ao] H|X S Al3{5}7
Denodo 8 e S Data Management £0}0f|A{2] H|H S Al35}7|
August 2020 Jan 2022 (Q3-Q4 2022) List 27|58
= = — . D AAIA 1l 5 2ko 5t
FERN T Rt (o - MRS A/ S L Dev/Ops HRfel 27 ARl
{ \ r ’ ’ \ ! x{2517] 9{af Denodo2| 44 74 24| K&l Fls|
| I I
/ \ / \ / \ / . 0f2| Clo|E| S8t w4 2 MPP X{2|of CH3t 25 x|
,..-, \‘_#J \"-.___.."f \"-____.ﬂf
. SaaS & X} 3tEl vz BE
o o . ElojE| FFErE 0| 71 st
. BE JFM 40 CHet Xt=3HE ¢t St Al AIZ
Denodo 8.2 Denodo 8.4 DenOdO 9
July 2021 June 2022 H1 2023 . HO Ol WA 9|5t A|THE! 7|% =7}
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Denodo Roadmap : Overview

Denodo Platform& Al 7|8t9| Logical Architecture22| XI55 {5l 2 SQIL|C}

Roadmap — Overview

Information is subject to change

Now Next Future
c = Full adoption of web-based Uls = Additional enhancements in = Refactor data sources wizard
ore
Components = Support for new-gen cloud modeling and connectivity " Tighter Scheduler integration

databases

= Enhancements in integration with
Kubernetes

= PaaS automated mode for AWS
Cloud and Azure

[e=—————————————————

» Tighter integration with an MPP
engine for efficient access to data
lake file

: = Al-based recommendations for
Beyond Virtual

. query acceleration
Integration

i
i
i

= Al-based recommendations for self-
service querying

= New version of the Data Catalog

Data Catalog

i
i
with collaboration, i
: - i
recommendations, profiling, etc. i

i

|
|
)
*  One-click integration with Power BI 1
---------------------l

* Import security classification from
= Semantic security and data DG tools

masking policies

Semantics &

Governance = Dynamic ABAC Policies

denodo’’ D plont

* Model Bridge integrated in VDP

= Denodo Managed Service (SaaS)

* Fully integrated new-gen MPP
engine

= Extend Data Catalog to external
elements (reports, ingestion flows)

= More data preparation options

r-------------------

= Al-based auto tagging

i
i
: = Extensions in tags: namespaces,
i attributes,...
.

‘---I
2
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