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Challenges, Wishes and Requirements

Speeding up development of cross-system analysis systems
Speeding up development of cross-organization analysis systems
Simplifying the synchronization of source systems
Increasing data processing transparency for process/decision 
reconstruction
Increasing the discoverability and clarity/meaning of data

Improving data quality
Strengthening data security and data privacy
Strengthening data history
Handling unstructured data: video, sound, text, and images

Simplifying the data processing landscape

Smarter uses of new technology
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Example of Horizontal Lineage With Versions
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Example of Operational Lineage
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Domain Data Architectures (1)
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Domain Data Architectures (2)
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Domain Data Architectures (3)
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Data-copy Rich Data Architectures
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Disadvantages of Data Copying

Data inconsistency

Difficult determination of the truth (“single version of the 
truth”)

Limited flexibility and agility

High management, development, and maintenance costs

More complex compliance with General Data Protection 
Regulation (GDPR)

Complex data synchronization issues

Data quality challenges

More complex data security

Outdated data (increased data latency)

…
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Evolution of the Data Processing Landscape

Transformer
systems

Source
systems

Analysis
systems

Source systems 
invoke

analysis systems
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“Wobbly” Foundation of the Data Processing Landscape

. .. ... .. ... ..
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Limitations of Some Data Architectures

Source systems are unjustly out of scope
• Old and inflexible

• Software packages

• No IT sovereignty

• No or limited data history

• Poor data security

• Complex data synchronization

Analysis systems are unjustly out of scope
• Many data copies

• Not under control of IT

• Analysis models input to source systems

Many requirements are unjustly out of scope
• Reconstruction

• Metadata for everyone

• Data-sharing versus data-exchange
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Bring Your (Data)House in Order

Data in order

Metadata in order

Lineage in order (origin and impact)

Reconstruction in order

Data security in order

Technology in order

It all starts with data architecture in order
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What We Need is a …

Enterprise data architecture
• Not a domain data architecture

• Covers the entire data route/path

• Not only focused on analysis and data science 
(and AI)

Modular data architecture
• Think big, act small

Federated data architecture
• Data storage minimization – less data copies

Reference data architecture
• Generic, reusable
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Start with Transformers, Not With Databases

Transformers

Group

Integrate

Restructure

Secure

Correct

Calculate

Filter

Anonymize

Source systems Analysis
systems
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Examples of Transformers

Data value transformations

Data structure transformations

Aggregations

Filters

Groupings

Calculations

Integrations

Technical corrections

Functional corrections

Anonymizations

Historizations

…

Summarize

Keywords extraction

Translate

Named Entity Recognition (NER)

Optical Character Recognition (OCR)

Text-to-speech

Speech-to-text

Data tagging

Sentiment analysis

Pattern recognition

…

Clustering

Normalization

Interpolation

Extrapolation

Binning

Sampling

Regression

…

Vector-to-Raster 
Conversion 

Containment

Clipping

Spatial intersection

Buffering

…
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Duplicate Transformers in Analysis Systems
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Centralizing Transformers

Source system

Transformer
system 1

T1 T2 T3 T4

T5 T6

Analysis system 1

T8 T10

Analysis system 2

T10T7 T9
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Dupulicate Transformers in Transformer Systems

Data copy
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A Traditional Data Warehouse Architecture

Source
system 1

Source
system 2

Source
system 3

Staging
Area

Data
Warehouse

Datamart 1

Datamart 2

Datamart 3

Analysis
system 1

Analysis
system 2

Analysis
system 3

Analysis
system 4

Analysis
system 5

Analysis
system 6

Transformers everywhere
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Delta: A Modern, Enterprise Data Architecture

Delta Modules Delta Blender

Delta Rulebook Delta Shop

Source
systems

Analysis
systems
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Functions of Source Systems

Entering, modifying, and deleting data
• For many business objects

Retrieving data

Securing data

Data quality

Backup and recovery tasks

Calculating results

Handling workflow and processes

Triggering events

Connections with other systems
…
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Wrapping the Source Systems - Abstraction

Source
system

Module 1 Module 2

Module 3

Module 5 Module 4

Module 6

Source
system

Source
system

Transformer
system

Analysis
system

Transformer
system

Source
system

Module

Module
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Six Delta Modules to Wrap Source Systems

CRUD

Query

Metadata

Log

Messaging

Data security



Copyright © 2026 R20/Consultancy B.V., The Netherlands 28

Modules and Functions

Query
module

Source
system

Log
module

Metadata
module

CRUD
module

Get all the customers of a certain region

Set of customers

Get all the logdata of a specific month

Logdata

Get the definition of a customer

Text

Change the telephone number of a customer

Status



Copyright © 2026 R20/Consultancy B.V., The Netherlands 29

Functions of CRUD modules

Offer functions to enter, view, modify, and delete data

Hide internal and external source systems and files

Data complies with the Enterprise Data Model

Support time travel
• Maintains data history if the source system does not

• Two time dimensions: transaction time and real time

Work with individual business objects

Enforce data quality rules

Involved in source system synchronization

Replaces data exchange with data sharing

…
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CRUD Module (1) The Dream

Source
application

CRUD
module

Actual
data and

data history

Other
system 2

Other
system n

Other
system 1
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CRUD Module (2) Via API of Source System and ETL

Source
application

CRUD
module

Actual
data

Actual
data and

data history

Source
API

ETL
technology

Other
system 1

Other
system 2

Other
system n
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CRUD Module (3) Via API of Source System

Source
application

CRUD
module

Actual
data

Actual
data and

Data history

Source
API

Other
system 1

Other
system 2

Other
system n



Copyright © 2026 R20/Consultancy B.V., The Netherlands 33

Transformers Closer to the Source Systems

Transformer system 1

T5 T6 T8T7

Source system

Transformer system 2

T10 T11 T12T9

Query module

T1 T2 T3 T4

Transformer system engineers

Data copy only when needed

Source system engineers

Data-on-demand preferred



Copyright © 2026 R20/Consultancy B.V., The Netherlands 34

Transforming Data in Query Modules

Source system 2

Source system 1

Source system 3

Transformer
system 1

T8T7

Analysis system 1

T10T9

T11 T12

Query module 1
T1 T2

Query module 2
T3

Query module 3
T4 T5

T6

Transformer
system 2

T13

Analysis system 2

Data-on-demand preferred
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Delta Blender: Produces Ready-to-use Data
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Delta Blender: Transformers
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Local Federated Data Architecture
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No Federated Data Architecture

Data-on-demand preferred
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Global Federated Data Architecture

Data-on-demand 
preferred
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Layered Globale Federated Data Architecture

Data-on-demand preferred
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Delta Shop Components - Metadata
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Metadata Modules and the Delta Shop

Source
system 1

Metadata
module

Delta
shop

Source
system 2

Source
system 3

Metadata
module

Other
system 1

Other
system 2

Other
system 3

Metadata
source
system
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Target Audience of Metadata Has Changed

• Developers 
• DBAs
• Designers
• Testers 
• …

IT Specialists Business Users

• Self-service BI 
users

• Power users
• Dashboard users
• Data Scientists
• Auditors
• …
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Instant Metadata
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Generating an Onthology (for AI?)
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Retrieval Augmented Generation
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Summary: A Modern Data Architecture is Holistic

Enterprise data architecture
• From source to insight

• Data must be ready-to-use, discoverable, and insightful

• It’s about the transformers, not the databases

• Metadata for everyone

Federated data architecture
• Unbridled creation of data copies must stop

• Data-on-demand, not data-by-copy

• Avoid duplicate transformers

Transparent data architecture
• Operational lineage for reconstruction, transparency, and auditability

Modular data architecture
• Co-exist with existing solutions
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