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Analytical DATA CONSUMERS
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SQL REST SOAP OData GraphQL
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DISPARATE DATA SOURCES

Operational RDBMS EDW Saas fEFIRE L Hadoop 1 NosQL
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D ata Latalo '
Gl Pata Catslog SELECT retailer.name,

product.name,
SUM (sales.amount)

FROM
sales JOIN retailer ON
oaTa sales.retailer fk = retailer.id

VIRTUALIZATIOMN

JOIN product ON sales.product fk =
product.id

JOIN time ON sales.time fk = time.id
WHERE time.date < ADDMONTH (NOW (), 1)
AND product.brand = 'ACME’

GROUP BY product.name, retailler.name

[]

ACME moh# LA B RZEEBMEmS| 7RHEE

R}

denodo’*
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1,000,000,000
rows

SELECT sales.retailer fk,
sales.product fk,
sales.time fk,
sales.amount

FROM sales

denodo’*

100 rows

SELECT
retailer.name,
retailer.id
FROM retailer

GROUP BY

product.name,
retailer.name

10,000,000 rows

10000 rows 70000 rows
SELECT product.name, SELECT time.date,
product.id time.id
FROM product FROM time
WHERE

13
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1,000,000,000
rows

SELECT sales.retailer fk,
sales.product fk,
sales.time fk,
sales.amount

FROM sales

denodo’*

100 rows

SELECT
retailer.name,
retailer.id
FROM retailer

-

GROUP BY

product.name,
retailer.name

10,000,000 rows

10 rows 30 rows

SELECT product.name, SELECT time.date,

product.id time.id

FROM product FROM time

WHERE WHERE time.date <
produc.brand = ‘ACME' add_months(CURRENT_TIMESTAMP,

-1)

14



B{EZT 52 - JOIN EFfHEFF LA K IEEZ K

GROUP BY

product.name,
retailer.name

10,000,000 rows

100,000,000 100 rows 10 rows
rows
SELECT sales.retailer fk, sales.product fk, SELECT SELECT pJ.:oduct.name,
sales.amount retailer.name, product.id
FROM sales JOIN time ON sales.time fk = retailer.id FROM product
time.id WHERE time.date < FROM retailer WHERE
produc.brand = ‘ACME’

add months (CURRENT TIMESTAMP, -1)

denodo’*



BAETRR3 —B0 7

The JOIN is on foreign
keys (1-to-many) and the
GROUP BY is on attributes
from the dimensions.

= Partial aggregation
push-down optimization
applied.

denodo’*

X

AAD—FT‘-

10,000 rows

SELECT sales.retailer fk,
sales.product fk,

SUM (sales.amount)

FROM sales JOIN time ON
sales.time fk = time.id WHERE
time.date <

GROUP BY

product.name,
retailer.name

1,000 rows

100 rows 10 rows
SELECT SELECT product.name,
retailer.name, product.id

retailer.id

FROM product

FROM retailer WHERE

add months (CURRENT TIMESTAMP, -1)

GROUP BY sales.retailer fk,
sales.product fk

produc.brand = ‘ACME’

16



250824 — Choose Best JOIN Methods

Selects the right JOIN
strategy based on
costs for data volume
estimations.

denodo’*

10 rows

SELECT product.name,

product.id
FROM product
WHERE
produc.brand =

‘ACME’

NESTED JOIN

1,000 rows

GROUP BY

product.name,
retailer.name

1,000 rows

HASH JOIN

100 rows

SELECT sales.retailer fk, sales.product fk, SELECT

SUM (sales.amount)

retailer.name,

FROM sales JOIN time ON sales.time fk = retailer.id

time.id WHERE time.date <
add_months(CURRENT_TIMESTAMP, -1)

FROM retailer

GROUP BY sales.retailer fk, sales.product fk

WHERE product.id IN (1,2,..)

17
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o FEHREZRIRIGIZEETPC-DSINEFIEITHIE -

e FDenodoMI T AEIMPPAMBIMEREEITLLER - EMPPRA T » FRAE
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(N) neTEz2A

Customer Dim. Sl Faais Items Dim.

2 M rows 400 K rows Customer Dim. Sales Facts Items Dim.
290 M rows
2 M rows 290 M rows 400 K rows

denodo’*
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Total sales by customer

Total sales by customer and year
between 2000 and 2004

Total sales by item brand

Total sales by item where sale price
less than current list price

denodo’™

1,99 M

551 M

31,35K

17,05 K

M BELCBR AT R

#H 1T BINetezza

20.9 sec.

52.3 sec.

4.7 sec.

3.5 sec.

#1705 (Federated
Oracle, Netezza & SQL
Server)

21.4 sec.

59.0 sec

5.0 sec.

5.2 sec

BIERT ( BENEE )

Full aggregation push-down

Full aggregation push-down

Partial aggregation push-down

On the fly data movement

19
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RERFEE LI D HITEE MPP

1. SR RS il
SN EREE
=RV HEERE

e

Hist. Sales Current Sales Customer
215 M rows 53 M rows 2 M rows

Date Dim

73K rows

group by State
and Year

Spark’

2 ¥ Spark *
{FEFEREAIEN Hadoop MIERR A RIETT

4, PR FHAT
Presto * Impala # Databricks -

BRIE D A R I
0'0935{2' g Preso e
databricks

3. HEEHER
Denodo B B4 A I &
Parquet X 14

oty
ot
[ |

denodo’

System Execution Time Optimization Techniques
Others ~ 38 min
No MPP 3.6 min Fa ME

With MPP 39.3 sec BE NE + MPP £5% ( Impala 8 &i%5

21
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EEEREMEE (24)
(EEEHES

(f£ 300K 17 - HERIRIA
2.88FEITHURE -
EEEEEREMT
syt SUACIEEy el

“REEHE" - EER - 220M 1T
“TTM_Sales” - &+ _EARHE - EEX 68M
17
o “Date_dim”- #E 3% - 73K 17
o “BIE"-#EXR- B2
StorelD - FERZ BT

o O

o “Summ 1” - {HZE - 300K 17,
BE REIE ID BHEER
“1ZEEMBE"ERH - FFHE Redshift &

denodo’*

R s ED ?
(Bl e A )

93 - nﬁ

/3 et 1% StorelD ] EEH )
denodo _Q AN E ”
Date_dim Su\mml
EEE:;!:: === ‘:; E%ﬂ

\ (/) (StoreID) J
T  §

“Summ1l” - 30 BT

ESHE TTM_Sales Date_dim i otoreIDA O A0S &=28)
T
==l=== DI
| EH

\
y :’a !. \ amazon amazon
Ny A1 REDSHIFT Aurora
NI

3

cloudera
IMPALA

Y TR
Hith 4 > 500 sg
Denodo (08| ., 4,
EH(EL) 138
Denodo (Eh%E
BB + & ~1.4%
=)

EREEE "Summl” B 5" Al
“Date_dim” {5eX “BEZRE" 1 "
R (GEREBEU = StoreID A H)

Denodo BB EMAERE
BB PISEERMNERRESH
MITRES - B AWS Redshift &
HEE 1 (BECoERE
Denodo Z£7FH )
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IR DTN E ZEANNE
TPCS-DS E13E : _-l _‘ _-l —l

¢ éj\ 'ﬁ-ﬁ E 3 'ﬂﬁl K |§_| E/\] //% /%;E LH Historical_Sales TTM_Sales Date_dim Store

220 M rows 68 M rows 73 K rows 400 rows

amazon
Aurora

C BT couders [ amzn
fE ;. )5 ID ~ sold_date_id Fl| RV ARSH E5E

Execution Time Execution Time .
Query . . . Performance Gain Summary used
(no acceleration) (with acceleration)
Total sales by year 15.45 s 2.38s 6.5 x summary_total_by store_day
Total sales by quarter, store name
va L 22.49s 2.62s 8.57 x summary_total by store_day
and city
Total sales by store and city for
y y 14.71s 0.47 s 31.1x summary_total_by store_day
last quarter
Total sales in a specific store 14.36 s 2.66s 5.39 x summary_total_by store_day
Total sales in a specific store and
yle 14.32s 3.18s 4.0 x summary_total_by store_day

denodo’*
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{& FiMetadatafg it B B ERUIRHERNE R

denodo *'DATA CATALOG Search  Browse~v Query~ Administration> Helpv (@~

customer_dim Q,

D custnmer_dim Back to previous page

Summary {E-.g. Schema

Cuery Relationships Data lineage Governance
Filter tags Clear all
O additional columns
PK Field name Type Field description Mullable

#detail views a L SAS <

ETRnEN & customer_sk decimal Customer Primary Key (PK)

#raw dats customer_id text Customer 1D (UK)

e current_cdemo_sk decimal Current FK to Customer_Demographics_Dim "y

T current_hdemo_sk decimal Current FK to Household_Demographics_Dim v

Customer Lifetime Value current_addr_sk decimal Current FK to Customer_Address_Dim '

Deparimentnl Sales first_shipto_date_sk decimal First Ship to Date FK to Date w

Regional Sales first_sales_date_sk decimal First Sales Date FK to Date vy
salutation text Salutation of Customer w
first_name text First Name v
ast_name text Last Name '
preferred_cust_flag text Preferred Customer Flag w
birth_day decimal Birth Day '
birth_manth decimal Birth Manth w
birth_year decimal Birth Year vy
birth_country text Birth Country v
ogin text Customer Login "y
email_address text Email Address '
ast_review_date_sk decimal Last Review Date FK to Date "y

denodo’*
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St B ;. mIEINEE
st B

L

b
ol
+d

W ETNEE : EE -
(3 film

Il

i= Summary Schema Query

P Add Tag  [C) Add Category

Database sakila
Categories 1260s 1970s x 19B0s
Tags Documented Production Verified
Endorsed by (2) 2 admin x 2 john_smith
Warnings by (1) 2 admin
<+ Data quality
s

Description &

This is the canonical view for the film entity.

* Manager: coyolef@acme.com
* | astrevision: 2020/06/20
* Version: 51

denodo’*’

<] Back to previous page

Relationships Data lineage Search
2 Collaboration + 7 Connection URLs i Tableau
Endorsements X

% admin [5/19/2021 3:26 PM)

Version 1.0 of the film view has been released. It is ready to use in a
production environment.

2 john_smith (5/19/20218:08 PM) [&

The film view is a key component in our model. It provides a unified
view for all the information retrieved from 100+ data sources.

=3

31
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denodo ‘'DATA CATALOG Search Browsev Query~ Administration~ Help~ (&)~

customer_dim Q < -
D customer*dlm Back to previous page

. " : .
Summary Schema Guery (0’ Relationships Data lineage Gowvernance

Filter tags Clear all

#detail views

#production store_sal...

#raw data

#report ready

#test/dev

Customer Lifetime Value customer_demographi...
Departmental Sales

Regional Sales date_dim

catalog_sales_histo...

nousehold_da...

store_retur..

catalog_szal..

customer_addre...

web_sales_histo..

denodo’*
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denodo *'DATA CATALOG Search Browse¥ Queryv Administratonv Helpy @~

pl;

[l

customer_dim Q @ -
O all_sales_finance

mmary Schema Query Relationships ogo Data lineage Usage Data profiling
Filter tags Clear all
Fields
3 Unilon
birth_country
#detail views brand
#production channel
#raw data date Jain
#report ready ext_list_price
= eady
#test/dev ext_sales_price
Customer Lifetime Value Sesection Join Selection
Departmental Sales
Regional Sales
View Join Sedection View
Data source Join Selection View Data source Join
Sefection Selection View Data source Selection Selection
View View Data source View View
Dota source Data source Data source Data source

denodo’*
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denodo “'DATA CATALOG

customer_dim ":'

Filter categories

Development

Finance

Marketing
Customer360

Supply Chain

denodo’*

Clear al

[ Customer360

Summary O views

customer_address_dim
Dimension for customer address details
slim

2 Dimensions  Customer360
%

customer_details_w_sales

Combination of customer and customer ...

slim
2 Marketing Customer360

L] #production #report ready

Search Browse =

Web services

customer_demographics_dim

Dimension for customer demeagraphic d...

I Dimensions Customer360

p #estidev

customer_clim

Dimension for customer details

(]
o1
=]

I Dimensions Customer

b #estidev

Query~  Administration~  Help~ @ v

0

Back to previous page

customer_details

mbination of customer and customer

slim

Customer3c0

#report ready

customer_dim

nsion for customer details.

integrated_dema

Customer3e0

Customer Lifetime V...

35
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denodd “DATA CATALOG Search Browse> Query~v Administration Helpr @~

customer_dim Q @&

© #report ready Back to previous page

Summary O views Web services

Filter tags Clear al

all_sales_by_product_channel_gtr ali_sales_by_region_channel_qtr all_sales_by_region_channel_year
#detail views Summary of sales across les chan.. No descriptior
#production

slim slim slim

#raw data

©
©
(¥,

#report ready

#test/dev

el
o
N
B
)
)
C
=
%
)
X
n
[a}
n
-
0
t
J
o

Customer Lifetime Value

F it 1 ] Field t 1 i | 1 tag
Departmental Sales
Regional Sales _ ‘ , ‘
all_sales_campaign_management all_sales_finance catalog_sales_by_region_channel...
All sales history organized by month, bi... Used for Financial reporting across all s.. Total Catalog Sales for FY17. Uses CATA..
lim hir

denodo’*



£} Bk - HiEPRIMetadatai =

£ MetadatazETIE =

denodo “'DATA CATALOG Search Browse~ Query~ Administraton~ Helpvy @~

customer
VIEWS WEEBE SERVICES

customer_details_w_sales customer_details_w_sales customer_details
Filters results Clear all
Combination of customer and custom Combination of customer and customer_add... Combination of customer and customer_add...
o Metadata integrated_dema slim ntegrated_demo
O content 2 Marketing Customer260
o Views and web services 3 Customer Lifetime V... €} #production  #report ready €} Customer Lifetime V.
O Views only 23 o 23 o 20 o
C Web services only
customer_details ustomer_details_extended customer_address_dim
© Exact match
Dﬁ;ll the words Combination of customer and customer_add... Extendad customer dimension. Includes all ... Dimension for customer address details.
D ,ﬁn‘,r of the words slim integrated_dema ntegrated_demo
I Customer3E0
Search fields (0)
Ch  #report ready Ch Customer Lifetima V..
Collaboration (0)
20 0 16 0 14 [#]
Natahacace 0
customer_address_dim customer_dim customer_dim
Dimension for customer address details Dimension for customer details. Dimensign for customer details
slim integrated_demao slim

denodo’*



EEHEH

Ry B et S s A B




EftBEk | FIFHAPHNERR
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denodo * 'DATA CATALOG

customer_dim

Filter tags

#detail views
#production
#raw data
#report ready

#test/dev

Customer Lifetime Value

Departmental Sales

Regional Sales

denodo’*

O all_sales_finance

Summary

DEFINITION

Fields
Q,

O select all
date

fy_year

quarter_name

maonth

O fy_quarter_seq

O fy_week_seq
O item_sk
order_number

quantity

[ wholesale_cost

O list_price

[ sales_price

B ext_sales_price

B ext_list_price
[ ext_tax

O net_paid

[ net_orofit

Schema

E query Relationships

Output columns
[ select all

O ext_list_price
[ ext_sales_price
O quantity

O order_number
O quarter_name
[ month

O fy_year

[ date

EE-

Crata lineage

: Filters

[ select all

E mon

th="April'

Search

Usage

Browse « Query ~

Data

Execute

profiling
Export
Order by

Administration =

Help «

Back to previous page

VoL

@~
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EfBif . BEMAERELRINGE

B HZEICSV ~ HTML ~ Excel ~ Tableau ( .tde ) - Tableau ( .hyper )

3 film

Summary
DEFIMITION RESULTS

5 rows

rating
PG-13
NCA17

PG

denodo’*

Back to previous page

Schema HH Query Relationships Data lineage Search
Execute Export VL Save
s
|
Export query

current_language/name AVG_rental_rate AVG_replacems
English 3.034843 20402556 Select the export format O Csv
English 2.970952 20137619 O HTML
English 2.938718 20231026
English 3.051856 18.959072 O Bxce
English 2888876 20124831 () Tableau (tde)

Mumber of results to export

Export header

O Tableau (.hyper)
O Al results
O Only visible results

© Only the first 100

40



SitBEx . EFEAPR VQL Shell
Tk F S T LU FAVIQL Shell ik 7 25 1 25 2030 L85 B3 B S A T A

denodo *'DATA CATALOG Search  Browse~ Query~ Administration> Helpv (&~

0 all_sales_finance Back to previous page

Summary Schema H auery Relationships Data lineage Usage Data profiling
Filter tags Clear all
DEFINITION Execute Export VaL Save
Fields : Output columns VaL shell
#detail views
) Q @ O select all
EREEHnSHa Execute Export Save Query More options *
) O select all
#raw data O ext_list_price
#report ready date ) ext_sales_price Database admin * Display rows 150 O retrieve all rows
#testidev - T =
FvEEl (=10
Cust Lifetime Val L O guantity o
ustomer Lifetime Value . A
T R 3 select * from all _sales_finance where month="April
Departmental Sales o order_number ) ) ) )
; : CASE expression switch WHEN expression value CASE expression switch WHEN expression value THEN ...
5 month APy , ; . .
Regional Sale ! O quarter_name THEN expression return ELSE expression default END CASE WHEN boolean condition THEN expression return...
O fy_quarter_seq 0 month acos{double angle) : double
i addhourftimestamp input, Int increment) : timestamp
O fy_week_seq Ol
i addhour({intervaldaysecond input, Int increment) : ...
item_sk
0 - O date adchauritime innut Int incremeant! © Hime
order_number
quantity Qutput Execution Logs
O wholesale_cost
O list_price
[ sales_price
ext_sales_price

ext_list_price

O ext_tax
O net_paid
[l net_profit

denodo’*
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B ; BB AT AAPTEZHIURLS

BEEZURLSsLUERE R R B/ E iRl E2878IDBC ~ ODBC - REST - OData#lGraphQL

(3 film

Back to previous page

= Summa schema Query Relationships Data lineage Search
y =
Add Tag Add Category Collaboration - Connection URLs Tableau
Database sakila
Connection URLs %
Categories 1960s 970s 1980s
Taas acumented Producticn Verifioo This tab shows the connection URLs to the database and/or view using different protocols. The parts surrounded by angled
g - o o o brackets ('<' and ">') represent variables that should be substituted for the appropriate values.
Endorsed |:,},- {2} admin ohn =mith JDBC jdbcxvdbe/flocalhost:9999/sakila?user=admin&password=<Your_Password_Here>
ODBC 32-bit DRIVER={DenodoODBC Unicode};DATABASE=sakila;SERVER=localhost;PORT=9996;UID

Warnings by (1) admin

Data quality

Description

This is the canonical view for the film entity.
Manager: coyote@acme.com

Last revision: 2020/0&6/20
* Version: 51

denodo’*

<Your_UID_Here>PWD=<Your_Password_Here>

ODBC 64-bit DRIVER={DenodoQDBC
Unicode(xb4)DATABASE=sakila.SERVER=localhost,PORT=9996,UID
<Your_UID_Here>=PWD=<Your_Password_Here>

REST 090/denodo-restiulws/sakilafviews/film
OData 10/denodo-odatad-service/denodo-odata.sve/sakila/film
GraphQGL http://localhost:9090/denodo-graphgl-service/graphgl/sakila
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St Bk . EEE

B # #4453 PowerBIFA] Tableau

denodo 'DATA CATALOG

customer_dim Q @

Filter tags

#detail views
#production

#raw data

Customer Lifetime Value
Departmental Sales

Regional Sales

denodo’*

= Summary

Database
Categories
Tags

Endorsed by (0)
Warnings by (0)

Description

Used for Financial reporting across &

store_sales_finance

3 all_sales_finance

ML EFIER
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