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Who are we?
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CKHH - CK Hutchison Holdings Ltd.

{[1] CK HUTCHISON HOLDINGS LIMITED

Ports & related Infrastructure

Tele- services Retail

. . .g.. W ns, Superdrug,
communications e.q. Roterdam, ey
Felixstowe '

Energy
€.9.: Husky Energy

e.g.: UK Power Networks,
Power Assets,
Northumbian Water

Chairman: Victor Li
3Group Europe
Lo Headquarter: Hong Kong
Trading centre: CKHH is listed on the HK stock exchange
ey Ny Employees: about 300,000 in over 50 countries (December 31, 2023)
’ Structure: Conglomerate of 5 core businesses
Indonesia, customers: 40.2 mio customers within Europe (December 31, 2023)
Vietnam, Sri Lanka

Revenue Group: HK$ 77,925 mio (about € 9.36 billion) in Europe (Dec 2022)



Drel:

Everything from | BCCAEE B R0

a S i n g I e S O u rC e . Mobile Internet Fixed-line TV Business Wholesale

Solutions




Drel Business: Ideal Solutions for
corporate customers.

Individual tariffs for Mobile and fixed line- The connection of M2M/ IoT solutions for
small, medium and solutions support individual enterprise new business areas,
large enterprises incl. efficient work in the locations enables Digital Signage, Data
Mobile Device office and on the go. efficient and secure Analytics.
Management. cooperation; campus

networks for enterprise
locations.



Drel Business: Ideal Solutions for
corporate customers.

Drei Support of IT- E-Card-Connection Individual Competent, friendly,
Infrastructure; Cloud and complete consultation from the flexible and in

and Enterprise individual solutions, first SIM-Card. proximity.
Filesharing e.g. for pharmacies

and medical doctors.



Organizational embedding for data analytics.

Stakeholder (CFO) Stakeholder (CTO) Stakeholder (CCO)

(Controlling, Accounting, ...) (Access Network, TQM, ...) (Logistics, CMI, ...)

IT Financial & Analytical
Services (CTO)

| | |
l v v v
Data Governance Team DEV Team 1 DEV Team 2 DEV Team 3 Domain Leads
ile/Kanban) (data mteg_ratlon & (data access & (data_analytlcs &
(agile modelling) visualization) big data)

Center of Excellence
(Data Architecture & Data Development)

DO&DS DO&DS DO&DS DO&DS DO&DS DO&DS DO&DS
Seholder Products Retail Market Customer Margins Network
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Before & After
Data Virtualization
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Before (2021): Data access handled individually

/:t 23 ﬁ tke cli
L - wtr+ableau
dh Business Objects it | or SQL like client
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Technical

BUSIneSS DWHS Measurements

i Planning Data
llj\jozr;er Usage KBI DWH Self-
Service Areas _ Operational Databases

Customer Subscriber (ERP, CRM, etc.)

Value KBI ; ;
. 1 | [ |

XLS /CSV
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Virtual Data Access Layer: Why ?
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Faster time to
access our data

Centralized control
of data query
executions

Reducing data
replication

kel

Meet security,
Privacy &
Audit requirements

Support Data
Governance

»a

4
LU
Enables to access

and understand
new data sources

'

PSS



Now: Centralized Access t0o Data

B
‘ B sineégm':.-c:s iy tableau M or SQL like client
u

d d :E: Common Access Concept!
€enogo

Common Reporting Area Self-

Customer Customer Subscriber Service
Margins Model U] KBI

Common Connected Area

Billing
Account

Logical Views

Customer Subscriber

eolewloju|

T Query execution either passing 4 User credentials or Service User -

Business DWHs

9dUerUIBNAOS Ble

Technical
Measurements

Planning Data
Customer

Model Usage KBI

DWH Self-

. Operational Databases
Service Areas

(ERP, CRM, etc.)
! [ [ |

XLS /CSV

Customer Subscriber
Value KBI

Non-DWH data
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lllustrative Example



&

Areas of

Improvement




1 - Improve central data & report development

= Repository of data sources
= Re-usability once connected Data Services

= Layered Data Architecture
Report Views

= From Source to Consumption

= Last mile transformation to match Business Entities

data consumption / reporting tool

needs Integration

= Rapid prototyping with interface

views Connectivity
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1 - Improve central data & report development

= Mix DWH & Live Data
= Improve File Integration

= Improve combination of different

data sources
= Use Virtualization on “both ends”

= Slowly remove direct access to
DWH

15 © Hutchison Drei Austria GmbH — Confidential

“New tool in our toolbox”

Reporting Views prepared for data consumption]

Single Point (for Reports / Power Users) to access Data Common Reporting Area Self-Service Area

Unified Data Access Layer

(Denodo)

) 4 ing DWH D.
Big Data DWH systellqs = =
Business Business Finance Technical Finance :éj
DWH 1 DWH 2 DWH DWH Engines S
5]
o
ko]
9
s
Scheduling, Monitoring, Logging J
K

Base Views on Live Connectionf

Unified Connectivity Layer
(Denodo)

( Big Data Pipelines J

Data Sources for Big Data

Single Point (for non Big Data) to connect to Data Sources

Live Connection

Data Sources on-Premises

Product
Master Data




- Improve central data & report development

Administration = Tools v Help = ®-~

denodo *'DESIGN STUDIO File ~

Welcome VQL Shell corporate_bi.ds_sharepoint_pig... corporate_bi.bv_sharepoint_dri... 7>

Explorer Welcome to Design Studio, bloedolu Environment Pre-production
Q vae
admin Quick access
combine
common L Integrate Manage 2 Deliver

common_connected_area

common_reporting_area

corporate_bi
data_owner_area
datagov
datagov_automation
ea_pilot

poc

psft

Integrate disparate data in any location,
format, or latency.

Connect to a data source
Create a derived view »
Create a summary view

Create a VQL stored procedure

Create a Kafka listener

Manage related data into views with
universal semantic model.

Replicate data (create remote table)
Import an external data model

Open the Resource Manager

Deliver data products.

Publish views as a REST web service
Open GraphQL service

Open OData service

Open RESTful web service

Copy URL to connect to Virtual DataPort
(JDBC)

revenue_assurance What's new

EiEEnlas s TR You are connected to Virtual DataPort Server 911

selfservice_controlling Check what's new [
selfservice_it_ops
Learn & explore

selfservice_logistics
selfservice_market_intelligence

selfservice_technical_quality_man

16

sV

© Hutchison Drei Austria GmbH — Confidential

Tutorials

Step-by-step tutorials cover a
serie of topics about Denodo
Platform.

Expert Trails

The Expert Trails guide the path
for anyone interested in self-
paced learning.

Training

Become an expert in the
Denodo Platform.

Administration guide

Documentation of Virtual
DataPort.



1 - Improve central data & report development

Repository of data sources Layered data architecture Last mile transformation

= common_connected_area =] common_reporting_area

G %

= common_reporting_area

) 01- Connectivity 0 o1 - Connectivity [ 01- Connectivity

[ 01- Data Sources

[ 02 - Integration

[ 00 - Training [ 02 - Integration

] 03 - Business Entities

R ) 03 - Business Entities
) 01-PIM usi iti [ 04 - Reporting Views
02 - DWH
D ") Branded Reseller [ 01-PIM
03 - SharePoint
D LIEle [7) Customer Base [ 02-spm

[ 04 - Teradata

[) Dimensions [ 03 - Tableau Projects

[) 05-EBS o
. ) 360
[ 07-AXON D Fixed Line =
Accounting and Reportin
[ 08-EDC [ Subscriber KBI = 9 porting
Alternative Brands Reporting
[ 09-xLs Os . .
ubscriber Winback
D
[ 10-NPM
[) 04 - Reporting Views o

[ 11- 10N Data

[ 05 - Data Services [ Credit Check, Fraud and Call...

[ 12 - SecurityXLS

TTTTTT™T T°C°C°CTT

[] 13- LeonDB D 06 - Associations [ Data Governance
[D14-cis [ 09 - Summaries [ Digital Receipts

[ 15-0PTI [ Digital Touchpaint

[ 16 - SITE [ bwH oPs

[ 17 Tableau [ Feedback Analysis Tool

T > i v S i e i i i v i v i > i - o

[ 18 - DataHub [ rops
[ 19 - PSFT [ Jira Reporting
[ 20-s5v D

S-S v vl v iy g v - v -+ - S R -

[} Margin Enterprise Dashboard
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1 - Improve central data & report development

Transparent data lineage & execution trace

— tableau_jira_issu... [

— U Projection (&)

~ B selection ©
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- Improve central data &

Central (and cascading) definition of object & column descriptions

report development

SUMMARY EDIT OPTIONS VaQL ® Query 4 Data Lineage st Tree View (@ Assaciations (3 Create = [4 Publish + [ Export il Drop °
Database common_reporting_area View name tableau_wr_topups (0

View type Derived Cache status Off

Owner saadatma Last modifier saadatma

Creation Jan 21,2025, 1:01 PM Last modification Mar 12, 2025, 8:41 PM

Folder /04 - reporting views/03 - tableau projects/weekly reporting

Description The report is showing the development of the topups revenue, subscriber count and topups amount on weekly base as well as on average

weekly per month and per year categorized by financial group of Prepaid data and voice.

Schema PK

19 © Hutchison Drei Austria GmbH — Confidential

Field name

Q
financial_tariff_group
source_id_descr
event_date_month
monthly_amount
monthly_cnt_subscriber
monthly_cnt_topups
weekly_amount
weekly_cnt_subscriber
weekly_cnt_topups
yearly_amount
yearly_cnt_subscriber

yearly_cnt_topups

Field type

text
text
timestamp
decimal
decimal
decimal
decimal
decimal
decimal
decimal
decimal

decimal

Description
Q @
Contains only Prepaid handset and data.

Contains only Drei, eety, Lidle.

Monthly gross revenue of all topups.Used in the visualization to calculate t...
Monthly count of subscribers who made topups. Used in the visualization t...
Monthly count of topups done by subscribers. Used in the visualization to c.
Weekly gross revenue of all topups.

Weekly count of subscribers who made topups.

Weekly count of topups done by subscribers

Yearly gross revenue of all top-ups. Used in the visualization to calculate th..
Yearly count of subscribers who made topups. Used in the visualization to ...

Yearly count of topups done by subscribers. Used in the visualization to cal.




- Improve central data & report development

Low-code options for building objects
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SUMMARY EDIT OPTIONS VaL

Medel (join) Join Conditions Where Conditions Group By Output
View parameters none
Associated views (3 B iv_dwh_subscriber_order
B o cumone e @ s
Bm_customer_ty s
B v_dwh_customer 2 S
30 beics =
B idwh ostomer s 8 ——
© )
B w_owh_account 2 B w_dwh_account_type 5] =
3 fioits 2 hess
© w_dwh_susserier 8
15 fcice

]

]

—

B
L ——»

Metadata

v_dwh_subscriser_act. £

21fids

v_dwh_tardt <]
0 feids

u_dwh_tardf_agtion 2
5 ficids

u_dwh_mssdn_history  §

s

B hdw francal taif_ £

7 i

i _pmory B w_cwh_pre_tarif )
12 feids & Sficks

re_cun_tarif_oatan_n. B v_dwn_ore_mitt_coten
7 ficids o S fieles

v_chwi_tariff_optan_si_ 8

& ficids

B n_dwh_subecr_reg_tar. £

27 ficlds

w_cun_actvatin_ronal..

43 fieds



- Improve central data & report development

- SQL_like Syntax SUMMARY EDIT OPTIONS E

VQL options.

= I m prove FI | e I n teg rati 0 n [0 Export dependencies [ Include view statistics

(-] Drop elements befare creating them (@] Replace existing elements Q Do not replace existing elements

= Improve combination of different
# Generated with Denodo Platform 9.1.1.
data Sou rces DROP VIEW IF EXISTS tableau_dt_cs_contacts CASCADE;

CREATE VIEW tableau_dt_cs_contacts
FOLDER = '/@4 - reporting views/@3 - tableau projects/digital touchpeint’(

date(description = 'Date when interaction with a customer occured.'),
item_type(description = 'Type of interaction (call, written item, ...)"),
channel(description = 'Channel through which the interaction happened (email, letter,...)’),
customer_class(description = 'Customer class (Consumer, SE, Internal, ...)', sourcetypeid = '127),
number_of_contacts(description = 'Number of interactions')

) AS

SELECT common_connected_area.bv_xls_cs_contacts.date AS date,
CASE WHEN (common_connected_area.bv_x1ls_cs_contacts.itemtype
'Written Inquiries’
ELSE
common_connected_area.bv_xls_cs_contacts.itemtype
END AS item_type,
common_connected_area.bv_x1s_cs_contacts.kanal AS channel,
CASE WHEN (common_connected_area.bv_xls_cs_contacts.segment <> 'Consumer’) THEN
upper(common_connected_area.bv_x1s_cs_contacts.segment)
ELS|
‘Consumer’
END AS customer_class,
common_connected_area.bv_xls_cs_contacts.cnt AS number_of_contacts
FROM[common_connected_area.bv_xIs_cs_contacts]
WHERE date >= trunc(addyear(CURRENT_DATE (), - 2), 'YEAR');

‘schriftliche Kundenanfrage') THEN

ALTER VIEW tableau_dt_cs_contacts
LAYOUT (bv_x1s_cs_contacts = [199, 8@, 208, 208]);
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1 - Improve central data & report development

Rapid prototyping with interface views

SUMMARY EDIT VaL Mprop @

Definition Implementation Metadata

Specify the fields that define the schema of the interface view.
Drag a view to the workspace to use as a starting point.

View name I stock_h3a I
[J Enable compound types i= New Field ‘= Restore Fields
O Field name Field type Description
Q <&
O timestamp 4 timestamp - 4 4 o
O organization_code 2 text - Z 4 (] ?
O subinventory Z text - 4 4 W &
0O item_number V4 text - V4 2 i
O quantity 4 decimal - 4 4 o
O demand_class Z text - 4 4 (]

22 © Hutchison Drei Austria GmbH — Confidential



1 - Improve central data & report development

Rapid prototyping with interface views

SUMMARY EDIT ValL

Definition Implementation

Implementation Expression

be_available_stock |

Q

timestamp
organization_code
subinventory
item_number
quantity

demand_class

Metadata

timestamp
text

text

text
decimal

text

23  © Hutchison Drei Austria GmbH — Confidential

Definition Field Name

Q

timestamp
organization_code
subinventory
item_number
quantity

demand_class

Definition Field Type

timestamp
text

text

text
decimal

text

Implementation Expression

timestamp
organization_code
subinventory
item_number
quantity

demand_class

[[] Drop

R 8B R B R

®



1 - Improve central data & report development

= Summary of translating our central & self-service development to the layer architecture

Data Export for Consuming Systems & Applications
(via JDBC/ODBC, REST etc.)

Data Services

Report Views Layered development of consumption-

Common Reporting Area ready ,data products” (centrally
Business Entities mgngged}

Connectivity

24  © Hutchison Drei Austria GmbH — Confidential



2 - Improve Self-Service

= Offer platform to connect to a central repository of data sources
= Ifinfrastructure changes are needed, this is a one-time effort (e.g. Cluster, Database or Network changes)

= Move away from combining sources in reporting tools
= or exporting data excerpts only to combine it in tools users have “control over” (e.g. Excel, Access etc.)

= Prepare once — use with whatever interface most convenient
= REST, ODBC, JDBC etc.

= Empower friendly (power) users to build their own data products

=  While getting best practices & architecture support from a central team

25 © Hutchison Drei Austria GmbH — Confidential



2 - Improve Self-Service

Stakeholder (CCO)
(Logistics, CMI, ...)

26 © Hutchison Drei Austria GmbH — Confidential



- Improve Self-Service

& selfservice_logistics
(2] 01 Connectivity

[ o1 Data Sources

[Reporting Views prepared for data consugtion]

DWH

Unified Data Access Layer
(Denodo)

Single Point (for Reports / Power Users) to access Data Common Reporting Area Self-Service Area s

02 - Base Views

Big Data ~ DWH systefns 7] 02 - Integration

[T 03 - Business Entities

q . . . . 04 - Report Views
Business Business Finance Technical Finance B i

DWH 1 DWH 2 DWH DWH Engines

( Scheduling, Monitoring, Logging J

Base Views on Live Connection|

Direct Reporting

Monitoring

== rv_sales_orders_shipped_last_60_days

== rv_trackingnumbers_last_30_days

Unified Connectivity Layer

(Denodo) Single Point (for non Big Data) to connect to Data Sources

( Big Data Pipelines J

Data Sources for Big Data

Live Connection

Data Sources on-Premises
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3 - Improve Data Governance

= Slowly reducing the amount/ need for shadow reporting
= “Just give me the data, | will continue in Excel”
= Involve more data analysts in the data governance processes
= Data assignment, Data description, Data access
= Improve data lineage information & metadata descriptions
= Including Denodo information in our Enterprise Data Catalog (and vice versa)

= Making use of inheriting descriptions from source to report views

28 © Hutchison Drei Austria GmbH — Confidential
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3 - Improve Data Governance

Data Virtualization and Data Governance integrated under one architecture

ipti Dataset Documentation Additional meta data Marketplace
& gslt:rsne; g:grr: ptt;g: & (data owner/steward, & documentation (e.g.

p Process developer, JIRA story, ...) screen shots)
in progress in progress

g semi-auto Semi-auto
) . scannin : )

Business Oblette Y tabl E/ﬂl u ﬁ SQL Client g ort onboarding Port  snboarding
+ denodo™ + denodo™

s
denodo™
DATA VIRTUALIZATION

planned
Common Reporting Area r Self-Service scanning odo automatic automatic
aset onboarding onboarding

Common Connected Area '

JBSSO0|9 SSo..SNg

<
2

=
®

~—+
=1
"

0

o

rce automatic

scanning
aset onboarding

Mobile & Fixed Line DWH

Non-DWH data




3 - Improve

= Documentation of datasets is crucial to our Data Governance guidelines (knowledge management)
= No dataset leaves the “factory” without being documented (dataset & column description)
= Challenge:
= Documentation to be available not only in source system, but wherever and from whomever (meta) data are consumed (DWH,
Denodo, Enterprise Data Catalog, Business Glossary, Data Marketplace)
= How to ensure documentation of datasets coming from source system not obliged for Data Governance standards?

= How to ensure non-DWH developers in the business areas to document their

30 © Hutchison Drei Austria GmbH — Confidential



3 - Improve Data Governance

Dataset and column descriptions automatically available on all levels and applications.

@ dataset description Dataset Documentation g adot"tiona' m/e:a datg gllarketplace (
P—S o ata owner/steward, ocumentation (e.g.
collutin lzseripton Process L developer, JIRA story, ...) = screen shots)
in progress in progress
f semi-auto Semi-auto
. . scanning _ :
Business Oblette i tabl e/:{ u M SQL Client ort onboarding Port  nboarding
=+ denodo™ + denodo™
age
denodo™* t
DATA WIRTUALIZATION planned
Common Re p. -ting Area r Self-Service scanning odo automatic automatic
aset onboarding onboarding

Common Conracted Area '

Jesso|9 ssa..sng

<
2
=
®
~—+
j=1
@
0
®

Mobile & Fixed Line DWH rce automa_tic

aset onboarding

scanning

Non-DWH data
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3 - Improve Data Governance

Denodo provides the possibility to document datasets from sources not included under Data Governance guidelines.

@ dataset description Dataset Documentation Additional meta data Marketplace
M column description p g (data owner/steward, g documentation
rocess developer, JIRA story, ...) €.g. screen
sho
in progress in progress
f semi-auto Semi-auto
R . scannin . :
Business Oblette i tabl e/:{ u E SQL Client g ort onboarding Port  nboarding
+ denodo™ + denodo™

denodo™

1

w
DATA WIRTUALIZATION (% planned
Common Ri:pi,-ting Area r Self-Service scanning odo automatic “e- automatic
aset onboarding ('S onboarding
—4 ) <
Common Cc:imacted Area wn Q)
=
L 0) =
(@] —
8 ©
2 5
Mobile & Fixed Line DWH scanning rce automatic =< @
aset onboarding

Non-DWH data
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3 - Improve Data Governance

Denodo enables also non-DWH developers in Self-Service area to document their dataset creations and even manual data inputs (e.g.

from excel sources).

. dataset description Dataset DOCU mentation . Additional meta data . Marketplace
M column description p g (data owner/steward, g documentation
rocess developer, JIRA story, ...) €.g. screen
sho
in progress in progress
f semi-auto Semi-auto
. . scanning : :
Business Oblette i tabl e/:{ u M SQL Client ort onboarding Port  nboarding
+ denodo™ + denodo™
age
denodo™* t
DATA WIRTUALIZATION planned
Common Reporting Area r Self-Service scanning odo automatic automatic
aset onboarding onboarding

Common Connected Area '

Jesso|9 ssa..sng

<
2
=
®
~—+
j=1
@
0
®

rce automatic

scanning
aset onboarding

Mobile & Fixed Line DWH

Non-DWH data
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3 - Improve Data Governance

= Every data steward obviously needs access to the data they are responsible for (= subject area)
= Challenge:

= 22 subject areas, 17 data owner, 17 data stewards, 22 data stewards

= > 2 000 reporting views currently assigned to subject areas

= Goal: Highly automated/low maintenance solution

= User friendly possibility to consume data, even for employees who are not heavy data consumer
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3 - Improve Data Governance

® dataset descr_iption Dataset Documentation P Additional meta data (data
a column description P owner/steward, developer,

Process JIRA story, ...)

1
Data Steward access dataset via
Denodo Data Catalog

= Access automatically granted based on

meta information in the Enterprise Data

DATA VIRTUALIZATION

Catalog.

Denodo Data Catalog

= No need for extra access/user roles and

Common Reporting Area Self-Service

manual access grants.

= Newly created datasets in DWH are

Common Corinected Area

automatically available in Denodo the day

Denodo retrieves

Denodo creates instance meta data from
of DWH dataset in Data EDC after.
Owner Area ] ) .
/ _ = Changes in the Data Steward organization
Mobil & Fixed Lise DWH scanning rce

aset only requires update in the Enterprise

Data Catalog, to have a new Data

Steward access to his/her data.
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3 - Improve Data Governance

Assignment of data owner & data steward (= ownership/subject area) to a data set

_PRODUCT_STOCK

V_SALE
e oy
owH_PRID Wi el Ew

cts on stocks by salespoints

* Sample Columns

Overview  Columns  Keys  Linesgesndimpact  Relmtionships  Reviews  Questions

© 6 0 0 3;

Sandeep Jangra 1 yea

Drei Austria GmbH:—-CGonfidential

HoD SCM & Sales Support

EA-14760

Technical Subject Area
WINCASH



- Improve Data Governance

Data Steward's access automatically granted in Denodo to newly created datasets in DWH

denodo *'DATA CATALOG Search Browse~ Query~ Help~ (®~

B bv_dwh_v_salespoint_product_stock Back to previous page

Summary &% Schema Query Relationships Data lineage

Database Clear all
O Additional columns @
PK Field name Type Field description Nullable
data_owner_area Q @ Q a Q @
01- Connectivity sales_point_did text Reference key to Salespoint hierarchy. (EDW_DIM_SALESPOINT_HIERARCHY) "
02 - base views stock_type_did text Reference key to stock types dimension (V_DIM_STOCK_TYPE) v
01— dwh product_did text Reference key to products dimension (V_DIM_PRODUCT) )
a2 T B AT edw_valid_from_date timestamp Start of validity period of record's values of stock levels v
GaTiE sETTE ATE edw_valid_to_date timestamp Start of validity period of record's values of stock levels v
change management master data quantity_on_stock decimal Actual number of products on stock v
CETESETI S5 quantity_reserved decimal Number of products reserved (i.e unavailable for sale) v
U ST TR quantity_ordered decimal Number of products ordered (Le. to be available on stock at future date) v

customer invoicing data
customer masterdata
customer service data
customer traffic usage data

customer value data

market data

mvno data

network data - ran

non subject area

product data

retailer and retail data

revenue assurance

software development lifecycle data (sdic)
supplier data

tariff data

logistics_tmp



- Improve Data Governance

User friendly consumption of data for Data Stewards in the Denodo Data Catalog

Search Browse~ Query~ Help~ @ -

denodo’* DATA CATALOG

O bv_dwh_v_salespoint_product_stock Back to previous page

Summary Schema BB Query Relationships Data lineage
Database Clear all
DEFINITION xport vaL save @
Fields i Output columns H Filters H Order by H
data_owner_area
()
01- Connectivity Q O select all
Q2 baseMews B O & sales_point_did
01-dwh (m] sales_point_did

campaign and lead m

stock_type_did
carrier service data
change management . product_iid

commissioning data edw_valid_from_date

edw_valid_to_date O

quantity_on_stock

customer information
customer invoicing da.
customer masterdata
customer service data quantity_reserved
customer traffic usag.
quantity_ordered
customer value data

000000 0|0

handsets data NUMBER_OF_RECORDS

logistics data
margin data

market data

mvno data

network data - ran

non subject area
product data

retailer and retail data
revenue assurance
software developmen...
supplier data

tariff data

logistics_tmp



DATA CONSUMERS

-~
ETL Developer % Data Engineer R‘—)\ Citizen Integrator KC%')\ Data Scientist é Data Analyst (% Business Users

<0

Intelligent Data Management Clou

DISCOVER & ACCESS & CONNECT & CLEANSE & MASTER & GOVERN & SHARE &
UNDERSTAND INTEGRATE AUTOMATE TRUST RELATE PROTECT DEMOCRATIZE

N C @ | ol % [l © | =
DATA DATA INTEGRATION & API & APP DATA QUALITY & MDM & 360 GOVERNANCE, DATA
CATALOG ENGINEERING INTEGRATION OBSERVABILITY APPLICATIONS ACCESS & PRIVACY MARKETPLACE

CLAIRE

Al-Powered Metadata Intelligence & Automation

Connectivity

Metadata System of Record

DATA SOURCES

0 con > & )
= @ —= coo FEA
- ‘ Saas ons — & E/ On-premises (fg ol E Real-time /
%D i ‘ ) @ Sources * - Sources + or e Streaming Sources
o

Mainframe Applications Databases Machine Data Logs




Intelligent Data Management Cloud™

g & S

Data Governance Data Data Quality & Data Access
& Catalog Marketplace Observability Management
Understand and Govern Share and Democratize Cleanse and Trust Protect and Comply
Govern both data and Al Package data assets & Identify, resolve anomalies & Secure and share data
models to help ensure trust Al models for consumption issues to grow data pipelines responsibly for proper use

ONE Metadata Repository

Q Informatica © Informatica. Proprietary and Confidentia



Data Governance

Dats Quality & Governance Dashboard

Business-focused Information Automation and Integrations to U o
Consumption and Management accelerate business insights e
+ Intuitive Relationship Visualizations of + Quality overlays for Business and Technical e e—
governance artifacts and the associated Lineage to improve understanding e
business impact to effectively manage and accelerate Quality Coverage E S J—
and operate governance programs « Data Quality Self Service using ( i ) I e

« Multi-Language for Global rollouts with NLP-based Rule generation
support for 6 languages

» Customizable and Personalized Dashboards
» Customizable experience by persona CLAIRE ®

» Multi-hop graph-based searches to browse Intelli al A . fectivel _ =T
and navigate complex relationships ntelligent Glossary Associations to effectively = prpgee——

enrich scanned assets with business context
» Centralized dashboard to review and manage

Collaboration CLAIRE generated Glossary Associations and \:} —

+ Crowd-sourced knowledge for continuous Classifications e o -
feedback, ratings, certifications + Data Quality Automation to assess sources — -

+ Governance and Technical Asset Ratings against enterprise standards CER e

to increase trust and confidence S
 Discussion Threads for informal

interactions/clarifications
« Workflows and Ticket management

for structured interactions



Data Catalog

Advanced Scanners and Curation

Broadest metadata coverage across all key
ecosystems: Snowflake, Microsoft, AWS, Google,
SAP, Oracle and Salesforce/Tableau and more

Advanced Scanning capabilities include
extracting data lineage from Stored Procedure
Scanning, Python Code Scanning, and Embedded
SQL in Data Pipelines

Bring your own metadata with extendable Custom
Scanner Framework

Bulk Curation to eliminate human task and
accelerate data labeling and glossary
association outcomes

High-granularity Sensitive Data Classification
for visibility, tracking and reporting

CLAIRE®

225+ Pre-built based Data Elements like national
IDs, dates, locations, names

Classification builder to create
custom classifications

CLAIRE generated classifications

Aggregate elements into entities to classify and
discover business entities

Lineage

« Automated Column-Level
Lineage. views with business
overlays including Data Quality,
Policies, Glossaries,
and Processes

+ Advanced lineage scanning
including parsing transformations
hidden in SQL code, ETL/ELT
code, Python Code, Bl Tools
and more

 Detailed Impact Analysis reports
for both upstream and
downstream changes

Dats Quality & Governance Dashboard -

ol o Getiog Staried

CLARE Euraiion Suopesten
69.5K




Broad & Deep Metadata Connectivity Advanced capabilities

Automated extraction of granular
metadata on Table and Column level
Microsoft / Azure Data Integration
AWS Bl & Analytics

from complex enterprise systems
Cloud Data

Advanced parsing of source code from
multi-vendor sources

Dynamic code support and proper
parameters values tracking based on
custom catalog tables and operational
metadata for selected catalog sources

Incremental metadata scan support for
selected catalog sources

Governance and .
Catalog On-premises
Data Modeling

Metadata extraction from other catalogs

Serverless metadata scans for selected
sources

Automated metadata synchronization
from selected IDMC services with the
catalog

Rule-based and automated inferred
lineage




Metadata Scanners Coverage

Area Support
AWS AWS S3 | Redshift | AWS RDS (Oracle, MS SQL Server, PostgreSQL and MySQL) | DynamoDB* | AWS Glue | Athena
Microsoft Azure SQL DB | Azur_e Synapse | Azure ADLS G_en 2 | Azure Blob | Azure Data Factory | OneDrive | SharePoint | Cosmos DB* | PowerBlI
| SSAS | SSRS | Fabric Data Warehouse | Fabric Lakehouse | Fabric OnelLake
Google Google BigQuery | Google Cloud Storage | Google Looker
Oracle Oracle ADB | Oracle Cloud Object Storage | Oracle Golden Gate | OBIEE | Oracle Data Integrator
Catalogs Microsoft Purview | Apache Atlas | Databricks Unity Catalog | AWS Glue
DW Snowflake DW | Databricks Delta Lake | Apache Hive/HDFS | SingleStore*

Oracle | Microsoft SQL Server | IBM DB2 z/0S | IBM DB2 LUW | MySQL | Teradata | PostgreSQL | JDBC | IBM Netezza* | MongoDB |

On-Premises Kafka | Local/Shared Filesystem | SFTP | Windows Share/CIFS | Sybase ASE* | Sybase 1Q* | MariaDB | MySQL | Apache Cassandra*
SAP SAP BW | SAP BW/4HANA | SAP ECC | SAP S/4HANA | SAP HANA DB | SAP Analytics Cloud | SAP Datasphere | SAP
SuccessFactors
Applications Salesforce | Marketo* | Dynamics CRM* | Workday* | Informatica MDM B360 | Informatica R360 | NetSuite*
Bl & Analytics Tableau | Microsoft PowerBI | Microsoft SSRS | Qlik View | Qlik Sense | Qlik Sense Cloud | Databricks Notebooks | IBM Cognos |

Google Looker | Microsoft SSAS | Tibco Spotfire | MicroStrategy | SAP BO | OBIEE | Microsoft Azure Analysis Services | Tableau Cloud

Informatica Cloud Data Integration | Informatica PowerCenter | Microsoft SSIS | Talend DI | Microsoft Azure Data Factory | IBM

Data Integration DataStage | dbt | Microsoft Azure Synapse Analytics | Informatica Developer

Data Modelling Tools erwin Data Modeler | SAP Power Designer | IDERA ER/Studio Data Architect

Accelerators SAS Base Libraries (Accelerator) | SAS Base Programs (Accelerator) | IBM Mainframe JCL (Accelerator)

Q Informatica

*Supported through JDBC »



IDMC Advantages: Multiple drivers for added value...

© © @

Designed for CLAIRE®- Scale Up Cost Efficient, Empower
Modern Data powered Data Your Digital Unified Data
Architectures Management Business Approach Consumers

« Data Fabric + Al-Automated » Consumption / IPUs + Al-enabled » Data Democratization
» Data Mesh  Copilot + Volume/Performance performance » Access Management
* Role-based UX * GPT Search * Integrated Tools * No Capkx * Last-Mile Delivery

* Low OpEx

G Informatica



&

Things for the
future
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Data Product principles [-‘I)“

> Adashboard is not a Data Product Governed Data Product
» Data Governance applies on all

elements ﬁ_I_i ______
|

» A data management plattform is the Data Model :
foundation for data products ”

. - Rol
> No Data Products without a e e
d duct lif | » Responsibilities
managed product lifecycle ' - Prokassas
]
: =
: _____ -

Data Interface
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Data Product Concept (End-to-End)

= Step 1: Definition

= Using Data Product Canvas

48  © Hutchison Drei Austria GmbH — Confidential

Problem

* What is the problem?
« Why is it a problem?
* Whose problem is it?

).

PRODUCT

Data

* Source

« Quality
 Availability

« Input / Output

3.

Hypothesis

* What hypotheses to
test?

» Expected outcomes?

« How to accommodate

the results? *
@

Values e'

« What is the extent of the problem?
* What is the baseline?
+ What are the expected assets?

BYSINESS

Solution KPlIs Actions
« Type of the solution? | « How to evaluate the * What are the actions
. What will be the model? to be taken?
solution? * What metrics to use?

+ Outcome expected?

rA e 6.

Actors

* Who is the client,
stakeholder, and
sponsor?

« Who will be impacted

by the solution?
S.
Risks 9
.

+ What are the risks? + What is the business impact?
« What do they impact? * Where and how it can be seen?
. How to measure it? 'o
.

STRATEGY

Performance / Impact




Data Product Concept (End-to-End)

= Step 2: Technical Build-Up (decentrally and in responsibility of Data Product Team)

SUMMARY EDIT OPTIONS VGQL

selfservice_logistics .
VQL options

01- Connectivit;
y D Export dependencies [ Include view statistics

02 - Integration
g © Drop elements before creating them (O Replace existing

lements (O Do not replace existing elements
03 - Business Entities

Channel_Data
DROP VIEW IF EXISTS be_available stock CASCADE;

DPD_Data
CREATE VIEW be_available_stock
Logistic_ltems FOLDER = '/@3 - business entities/logi As
WITH live_stock AS (
Logistic_QOrders SELECT creation_date AS timestamp,
organization_code,
Logistic_Stock subinventory_code AS subinventory,
item AS item number,
I be_available_stock I quantity,
quantity_type AS demand class
be_available_stock_inventoriesgw FROM i_ebs_h3g_at_avail_stock_gqty_v
)
be_available_stock_old_01082024 dwh_stock AS (
SELECT date_id AS timestamp,
be_available_stock_order_fulfillment organization_code,
subinventory,
be_expected_deliveries item AS item number,
quantity,
be_expected_sellouts quantity_type AS demand_class
FROM bv_logistic_at_avail stock_gqt_v
be_i_ebs_h3g_at_avail_stock_qgty v WHERE  (

date_id = (SELECT max(date_id)
AND subinventory not in('FERTIG',

bv_logistic_at_avail_stock_qt_v)
be_logistic_at_awvail_stock_qt v 16*)

)
SELECT *
FROM live_stock
SQL UNION ALL
SELECT *
FROM dwh_stock;
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Data Product Concept (End-to-End)

= Step 3: Interface Definition (centrally)

SUMMARY EDIT VaL

Definition

Metadata

Specify the fields that define the schema of the interface view.
Drag a view to the workspace to use as a starting point.

View name

O Enable compound types

stock_h3a

O Field name

Q

timestamp
organization_code
subinventory
item_number
quantity

demand_class

Field type

timestamp
text

text

text
decimal

text

SUMMARY EDIT VoL

Definition Implementation

Implementation Expression

be_available_stock

timestamp
organization_code
subinventory
item_number
quantity

demand_class

Metadata

timestamp
text

text

text
decimal

text

50 © Hutchison Drei Austria GmbH — Confidential

Definition Field Name

timestamp
organization_code
subinventory
item_number
quantity

demand_class

Description

Definition Field Type

timestamp
text

text

text
decimal

text

Drop

New Field Restore Fields

Drop

Implementation Expression

timestamp
organization_code
subinventory
item_number
quantity

demand_class

(-]

stock_h3a
T Interface
be_availa

U Union

© Selection © Selection

TT Projection

T Projection

i_ebs_h3g_at av.

T Interface

bv_ebs_h3g_at

ds_ebs

TT Projection

T Projection

B selection

bv.

gistic

ds_edw



Data Product Concept (End-to-End)

= Step 4: Integrate in Data Governance process incl. Onboarding in Data Marketplace

° report description
dataset description
[ column description

@
Business Objects

denodo’™

DATA VIRTUALIZATION

Common Reportin j Area

r Self-
Service

Common Cennect:d Area I

L

Mobile & Fixed Line DWH
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° Additional meta data (data
owner/steward, developer,
- oy )

in progress
semi-auto
onboarding

+ denodo™

scanning yort

automatic

scanning
onboarding

Aiesso|g staulsng

automatic

scanning
onboarding

uoxif

® Marketplace
documentation
[ (e.g. screen shots)

in progress

Semi-auto
onboarding

+ denodo”™

ort

planned

automatic
onboarding

aoe|djayel |




Data Quality Concept with Axon & Denodo

denodo’*

DATA VIRTUALIZATION

= Data Quality Rules on Data Sets defined

Data Quality Data Quality Definitions

Results

Storing
[RESIE

DQ Result DB

in Axon

= Incl. roles (Data Provider, Steward etc.)

= Availability of History & Reporting

= Definitions are pulled in Denodo and

executed against the defined source

Execute Checks

= Results are stored in a dedicated DB and

oy
c
=2
>
D
0
2}
©
@)
n
n
Q
=
<

shared back to Axon

Mobile & Fixed Line DWH

Non-DWH data
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Data Quality Concept with Axon & Denodo

Denodo feeds the results of the data quality checks back to Axon, where it can be discovered by stakeholders.

Data Govemance > search  Maps Q  win @

@ DQ-8: Unknown Customer Details

= Actions v
Lacal Data Quality Rule in DWW

RELATIONSHIPS MPACT HISTORY

DATAQUALITY RESULTS
Filter Type Number of Records M ‘ 1z ‘ Apgly
Click and drag in the plot 2
100

‘ 2dan 5.Jan s 1L 13 . 2. 2 . 2. 3. 2. 4fed GFe GFb 10 12 14 16 18 20 2 2 2. 2.Mar 4.Mar G.Mar SMa 0. 12 14 16 18 20 : .25 28 0. LApr L.Apr S.Apr 7.Apr §.Apr
Jn n o e an Jn o Jan Jan Jen Jan an Feb Feb Feb Feb Feb Fen Feb Feb  Fen  Feb Mar  Mar  Mar  Mar  Mar  Mar  Mar Mar M Mar  Mar
DATA QUALITY REPORTS -4
1d Reporting Period Target Threshold Acwsl volume Exceptions
2 10-M81-2025 100% 5% ke arssz 10770
23 12-Feb2025 100% 5% n% 7352 10750
2 04-Feb-2025 100% EL [ 452 10677
2 25-Jan-2025 100% 5% 7% 32352 10584
20 150802025 100% 5% [ 20852 10810
] 05-Jan-2025 100% 5% se% 22852 10339
" 04-Jan-2025 100% g5% 4% 22352 10252
22352 10252

a 3 ananan 100% o5%




UDAL What‘s Next ?.

= 1 - Improve processes & automation
= Development Process (creation of objects, CI/CD pipeline etc.) @
= Self-Service (creation of roles & permissions, descriptions etc.)

= Training for specific roles & users { E |

= 2 - Widen the scope to include Big Data l\

= Results for Reporting based on Big Data Use Cases
= Providing input for Data Engineers (Denodo as a Source)
= Use Big Data cluster for MPP

= 3-To everyone’s surprise... Al

What can Al do for Denodo

= As a support for developing & interacting with Denodo (specifically for Self-Service)

= ad-hoc queries on the most used KPIs using standard dimensional information

What can Denodo do for Al

= As part of our enterprise wide Al initiatives around integrating enterprise data into Al services
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Zentrale Datenbereltstellung
fur KI mit Denodo "

Denodo Assistant und AI SDK

Jan Ulrich Maue

@) Sr. Sales Engineer

/ jmaue@denodo.com

(m) +49 (1525) 7969 540

10. April 2025


mailto:jmaue@denodo.com

Distributed Data Landscape

i) 2

9

01010 E

Point-to-point data integration 8@@ o> Ll I - "‘g
approaches are challenging: B1 Toois g Sciene Tools °

= Extracting and moving data increases
latency and cost, and decreases
quality

= Every project solves data access and
integration in a different way

= Solutions are tightly coupled to data
sources, impacting flexibility and

agility
(7]
OSRw J 8 g
: ’" <
Traditional Cloud Hadoop y . o
DB & DW Stores & NoSQL OLAP Files Apps Streaming SaaS @

denodo™™’
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Denodo Platform: One logical platform for all your data

(f\

LLM Orchestration m
C@D %4 LangChain ]ﬂ {3 Pinecone ‘
- B ‘@
= o [ Ao
|| Llamalndex @@ liey W

[ ]
<% AI SDK

The Denodo Platform offers:

= Semantic Layer

= Centralized Data Governance
= Data Security and Masking

= Self-Service for Business Users

= Denodo Assistant for
Recommendations and assisted
Queries

= Al SDK enables development of
Intelligent Applications and Chatbots

denodo™™’

#ctor Database

CONSUMERS

DATA CATALOG DELIVER
RSN el Using BI & data science tools, data catalog, and APIs . <
o <
MANAGE Powered by 3
related data into views with universal semantic model DATA <
VIRTUALIZATION Q
[~
INTEGRATE 3
Denodo disparate data in any location, format or latency -

Assistant

A TN A B R i B/

Traditional Cloud Hadoop
DB & DW Stores & NoSQL

$

OLAP Files Apps Streaming SaaS

Y
SOURCES

57
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AI and dynamic data

How many loans have
been granted this week?

How many loans have
been granted this week?

denodo™™’

Corporate data

Sorry, I don't have
access to specific
information about loans

234 loans were granted
this week
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RAG — Retrieval-Augmented Generation

RAG is the standard for building Smart Apps with GenAl, grounded in facts using enterprise data.

WHY RAG?

" Enhances AI Accuracy:
- access to real-time enterprise data
- reduces hallucinations
- precise, trustworthy outputs

" Contextual Intelligence:
- domain-specific knowledge
- smarter user interactions

® Scalable Innovation:

- supports diverse applications
- accelerates GenAl-driven initiatives

denodo™™

EASY

COMPLEX

A

CHEAP

Contextual Prompt
Engineering

Retrieval Augmented .

Generated (RAG)

Fain tune domain specific LLM f}
Oupe

Train custom LLM from scratch

COSTLY

59



What are the steps to retrieve trustworthy answers?

& "8

How many loans

have been S g 234 loans were
- emantic metadata count (+ oans .
granted this Vector DB ¢ ———————————— ST ot () T e o) granted this
week? week

2N
ﬁ | |
SQL
@ , T M @
===l Search relevant tables == Generation of query == e map FOmat response g

with user privileges natural language

Denodo provides:

Single access point for all data
Fine-grained access control
Access to fresh data in real time

denodo™™
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Denodo is uniquely equipped

How many loans
have been
granted this
week?

& "8

Semantic

metadata SELECT count (*) FROM loans
VectorDB <¢————— WHERE get week (grant_time)= get week (now())

denodo™™

Denodo Al SDK provides:

Encapsulate the process in an easy-to-use SDK
Simplifies genAl adoption for developers

234 loans were
granted this

61
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Things we
learned




Lessons learned

. . d
= 1 - Evolution — not revolution

L9
a2 &
. « ” . i ! \ ﬂ
= Take your time & “let the use cases come to you 3
« 7% N

= “You don’t have to change everything now, but look what it can do for you!”

= 2 - Find Influencers
a

= Invest time in early adopters and be open about the (non existing) processes

= “If Mike* thinks it can help us, it's probably not bad!” o

= 3 - Don’t mention Denodo

= Most users don’t care about new tools or concepts, they want to have something

that can help them in their daily tasks

*his name was not really Mike
63  © Hutchison Drei Austria GmbH — Confidential



Data Virtualization benefits:
Why we will steadily increase the usage of Denodo

= Data virtualization can hide technical complexity regarding access to data

(like storage-point, storage-structure, API's, query language and storing technology)
= Enable access to different data-sources in one logical access-point
= Possibility to do some format changes and aggregation of the data on the fly
= Possibility to combine query-result-sets across multiple source system

= Reduce DWH-systems workload by replicating data only when necessary, therefore also reducing (future) data-storage

requirements
= Possibility to offer direct or “live” reporting on the data sources when required

= Possibility to publish result-sets as View or also as Rest services

Provide technical framework for a data mesh and increase transparency of and responsibility for data products
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Thank you.

Macht’s einfach.



	TITLE
	Folie 1: Daten Virtualisierung  als Enabler für Data Governance, Self-Service und AI

	CHAPTER OVERVIEW
	Folie 2
	Folie 3: Who are we?
	Folie 4: CKHH - CK Hutchison Holdings Ltd. 
	Folie 5: Drei:  Everything from  a single source.
	Folie 6
	Folie 7
	Folie 8: Organizational embedding for data analytics.
	Folie 9: Before & After Data Virtualization
	Folie 10
	Folie 11: Virtual Data Access Layer: Why ?
	Folie 12
	Folie 13: Areas of Improvement
	Folie 14: 1 - Improve central data & report development
	Folie 15: 1 - Improve central data & report development
	Folie 16: 1 - Improve central data & report development
	Folie 17: 1 - Improve central data & report development
	Folie 18: 1 - Improve central data & report development
	Folie 19: 1 - Improve central data & report development
	Folie 20: 1 - Improve central data & report development
	Folie 21: 1 - Improve central data & report development
	Folie 22: 1 - Improve central data & report development
	Folie 23: 1 - Improve central data & report development
	Folie 24: 1 - Improve central data & report development
	Folie 25: 2 - Improve Self-Service
	Folie 26: 2 - Improve Self-Service
	Folie 27: 2 - Improve Self-Service
	Folie 28: 3 - Improve Data Governance
	Folie 29
	Folie 30: 3 - Improve Data Governance
	Folie 31
	Folie 32
	Folie 33
	Folie 34: 3 - Improve Data Governance
	Folie 35
	Folie 36: 3 - Improve Data Governance
	Folie 37: 3 - Improve Data Governance
	Folie 38: 3 - Improve Data Governance
	Folie 39
	Folie 40
	Folie 41: Data Governance
	Folie 42: Data Catalog
	Folie 43: Broad & Deep Metadata Connectivity
	Folie 44: Metadata Scanners Coverage
	Folie 45: IDMC Advantages: Multiple drivers for added value…
	Folie 46: Things for the future
	Folie 47: Data Product principles
	Folie 48: Data Product Concept (End-to-End)
	Folie 49: Data Product Concept (End-to-End)
	Folie 50: Data Product Concept (End-to-End)
	Folie 51: Data Product Concept (End-to-End)
	Folie 52: Data Quality Concept with Axon & Denodo
	Folie 53: Data Quality Concept with Axon & Denodo
	Folie 54: UDAL What‘s Next ?.
	Folie 55: Zentrale Datenbereitstellung  für KI mit Denodo
	Folie 56: Distributed Data Landscape
	Folie 57: Denodo Platform: One logical platform for all your data
	Folie 58: AI and dynamic data
	Folie 59: RAG – Retrieval-Augmented Generation
	Folie 60: What are the steps to retrieve trustworthy answers?
	Folie 61: Denodo is uniquely equipped

	TEXT
	Folie 62: Things we learned
	Folie 63: Lessons learned
	Folie 64: Data Virtualization benefits: Why we will steadily increase the usage of Denodo
	Folie 65


