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Why Data Management in the context of AI?
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Defining Data

Data = Digital information that is stored, processed, and 
manipulated by computers and other devices.

Examples of data: text, images, figures, video, spreadsheets, 
word documents, internet websites, sensor measurements, …

The world of data changed a lot since the beginning (1950s) and 
today…





History of Data







720 KB 1.4-3 MB



Floppy Disks

• Popular storage medium 1970s – end 1990s
• Size: kilobytes (KB) to a few megabytes (MB)
• In other words: storing a few word documents or a small image



History of Data



[Image source: Evolution of the Hard Drive]

1956

https://www.pcworld.com/article/447531/the-astounding-evolution-of-the-hard-drive.html


[Image source: Evolution of the Hard Drive]

5 MB

1956

https://www.pcworld.com/article/447531/the-astounding-evolution-of-the-hard-drive.html


1970

Removable Disk Packs



HDD SDD

1980s - Today



Hard Disk Drives (HDD)
• Introduced in 1950s
• Remains a key component of computer storage (datacenters, personal 

computers)
• Capacity and speed evolved over time
• Volume can range from Gigabytes (GB) to multiple Terrabytes (TB)
• 1 TB HDD = +/- 200.000 Photos

• Note: Smartphones, tablets, modern notebooks still have hard disks (Solid State 
Drives – SSDs)



History of Data



The Cloud
• Introduced in the 2000s
• Storing data on remote servers accessible 

via the Internet
• Cloud = service based model
• Example services Dropbox, Google Drive, 

iCloud, Amazon S3 or  OneDrive
• Upload, store and retrieve high volumes of 

data from anywhere
• Cloud storage can scale up or down based 

on our needs
• No more physical storage limits



Some Observations…



X 1.000.000.000.000.000

1) “No more physical storage limits”



2) “Cost of storing data dropped”

• Graph: Cost per gigabyte of storage over 
time

• Once extraordinarily expensive, the cost 
of storing large quantities of data has 
dropped to fractions of a cent

• Source: [The Future of Finance]

https://link.springer.com/book/10.1007/978-3-030-14533-0


3) “More and more enterprises 
move to the cloud ”

• Graph: Traditional vs Cloud computing
• By 2025, 51% of IT spending will have 

shifted from traditional solutions to 
the cloud, compared to 41% in 2022. 

• Source: [Gartner Press Release]
• Cloud is an opportunity to work with 

higher volumes of data

https://www.gartner.com/en/newsroom/press-releases/2022-02-09-gartner-says-more-than-half-of-enterprise-it-spending


4) Data becomes “Big Data”
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Process Example: Hiring a new Employee

[Source: Real Life Business Process Examples

https://workflowautomation.net/blog/business-process


Process Example: Hiring a new Employee

[Source: Real Life Business Process Examples

PEOPLE WORK IN THE PROCESS

https://workflowautomation.net/blog/business-process


Process Example: Hiring a new Employee

[Source: Real Life Business Process Examples

TECHNOLOGY IS BEING USED IN THE PROCESS

Job Website

HR System

HR System

https://workflowautomation.net/blog/business-process








Temperature Sensors
Source: XYZT.ai

Every 10 miliseconds, a temperature sensor will measure temperature. 
This gives  8.640.000 temperature values per day.



Temperature Sensors: Usage

• Controlling the temparature throughout process steps
• Example applications:

• Food production
• Chemical processes
• Agriculture
• Heating control
• Transport Refrigeration
• …



Proximity Sensors
Source: XYZT.ai

Proximity sensors detect the presence or absence of a nearby object or material.



Proximity Sensors: Cars & Smartphones
CARS SMARTPHONES

Proximity sensors detect nearby objects to 
facilitate driving assistance.

When a proximity sensor detects a 
face/ear, the smartphone screen turns of 
(energy saving).



GPS Location Sensors
Source: XYZT.ai



Big Data Producers: Internet Of Things (IOT)





Video

• Data generated by cameras
• Various types:

• Regular cameras, just recording 
video

• Smart cameras, recording video + 
object/precense recognition

• Sattelite cameras
• Drone cameras



Smart Camera’s with Object Detection

Detection of cars



Smart Camera’s with Object Detection
People detection



Sattelite Camera’s with Object Detection

Ship detection



Volume
LOW HIGH 

VIDEO QUALITY

1 minute/hour of video data is way larger than 1 minute/hour of sensor data. 
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Document Scanning Apps



Digital Files





Big Data Producers:  The Internet

[Data Never Sleeps (Domo)]

https://www.domo.com/data-never-sleeps








Business Applications

• Business data is collected by Business Applications
• Examples:

• CRM systems 
• ERP systems 
• Service Desk Management system
• …



[Source: Salesforce Lightning]

https://www.mediahawk.co.uk/blog/salesforce-lightning/


ERP: Purchasing Example in ODOO



Service Desk Management: Example





One port
Two sites

Bruges

Antwerp

A global port
in the heart of Europe



2nd largest port in Europe

15% of EU gas 
market

Largest car 
handling port in 

Europe
3,160,000 cars/year

21,400 Seagoing 
ships/year

Number one 
export port in 

Europe
147 mio tons/year



Which Data is Available at 
Port Of Antwerp Bruges?



Data Is Everywhere at The Port
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Automatic Identification System (AIS)

“Public” Data



AIR

AIR

AIR



Air Quality Sensors

Air Quality Sensors
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Water Level Sensors



Floating Waste



BRIDGE



Bridges

ensors



Locks

ensors



Locks

ensors

Meteo / Wind

Water Levels

Traffic Lights

Brigde Status



ENERGY



ENERGIE

Energy
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Data Is Everywhere at The Port



SENSOR DATA

Data Is Everywhere at The Port

APPLICATION DATA

METEOTRAFFIC

AISWASTE ENERGY

BRIDGES

LOCKS

WATER
AIR QUALITY

MANY MORE

ERP HR

ASSET MANAGEMENT

CRM

MANY MORE

DATA THAT WE OWN DATA THAT WE USE 

VIDEO



• Welke data providers?

• Welk type providers?

• Bespreek kort in groep – delen achteraf

OEFENING: Welke Data Providers 
leveren data voor jullie use case?
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5 Data V’s



Volume - the size of Big Data

• Big data analytics entails handling and analyzing vast amounts of 
data. 

• To effectively work with such massive datasets, specialized tools and 
infrastructure are necessary for capturing, storing, managing, 
cleaning, transforming, analyzing, and reporting the data.



Volume



Volume



Velocity - the speed at which data is growing

• Velocity denotes the speed at which data is generated. 

• To keep up with the rapid generation of data, systems for processing 
and analyzing data must possess sufficient capacity to handle the 
influx of data and deliver timely, actionable insights.



Variety - the different structures of data

UNSTRUCTUREDSTRUCTURED SEMI STRUCTURED



Variety – Structured Data

• Constituted of elements that are 
readily addressable to facilitate 
effective analysis. 

• This category typically arranges 
data into tabular structures with 
rows and columns. 

• Structured data presents a 
straightforward starting point for 
data analysis. 

• Examples encompass relational 
data, CSV files, and 
spreadsheets.



Variety – Semi-structured Data

• This data type lacks the rigid tabular format
• Retains some inherent organizational traits that render it more 

analyzable compared to unstructured data. 
• Illustrations include XML data and JSON data.



Variety – Semi-structured Data



Variety – Unstructured Data

• Data lacking predefined organization or structure. 
• The absence of clear formatting renders this data type intricate to 

analyze. 
• Examples entail documents like Word files, PDFs, textual content, 

images, videos, and audio recordings.



Variety



Variety / Velocity / Volume

Exponential growth of 
unstructured data!



Variety / Velocity / Volume



Veracity – Accuracy or truthfulness of data?

• Veracity pertains to the accuracy and authenticity of the data. 

• Data must undergo validation to ensure that it accurately represents 
essential business functions.

• Any data manipulation does not compromise the data's accuracy.



Value – How useful is the data?



Value – How useful is the data?

• Big data must generate value. 

• The insights derived from an analysis should for example provide 
meaningful guidance for improving operations, enhancing customer 
service, or creating other forms of value.



• Wat zijn de belangrijkste eigenschappen (5 V’s) van de data 
voor jullie use cases?

• Overleg kort in groep

OEFENING: De 5 V’s

1. Velocity
2. Volume
3. Variety
4. Veracity
5. Value
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The Bigger Picture



The Bigger Picture

If you can’t manage this

You won’t get 
sustainable 
value here





[Dataiku: AI, Today (400 respondents – 2024)]



[Dataiku: AI, Today (400 respondents – 2024)]







Structured and unstructured data are centralized, quality controlled and readily 
available 

Structured and unstructured data are available, but both need to be quality 
controlled and centralized 

Structured data is readily available, unstructured data takes some time to collect, 
process and check quality

Structured and unstructured data can be made available, but doing so requires 
significant effort and enhancements  

Structured and unstructured data are not readily available.

Data Readiness for Generative AI
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There is Room for 
Improvement…



DMBOK – DAta MAnagement WHEEL

Data Governance defines the rules of 
play, Data Management executes these 

rules 



Da ta Architecture

1

Which data do we have and how 
does it flow through the 

organization?





Business Domain

A specific area of expertise or 

knowledge within a company that 

focuses on particular business 

functions or industries. For example, 

"Finance" or "Human Resources" are 

business domains. It defines the 

scope of responsibilities, rules, and 

activities in a specific field.

Business Process

A series of tasks or steps 

carried out to achieve a specific 
business goal. It's how work 

gets done within an 

organization. For example, the 
order-to-cash process 

includes all the steps from 
receiving an order to collecting 

payment.



Entities

An entity is a conceptual representation of something relevant to a business, usually a 

tangible or abstract entity, that groups data. Examples:

• Customer, grouping data like name, address, and purchase history

• Product, grouping data like product ID, price, and stock level.



Domains, Processes and Entities

BUSINESS DOMAINS

BUSINESS PROCESSES

D
AT

A 
EN
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TI

ES

“Process P1 (part of Domain 
DA) creates Entity O1. This 

entity is updated in Process 
P2 and used in Process P4.”



[Software & Systemd Modeling]

https://link.springer.com/article/10.1007/s10270-022-01074-1


Da ta Modeling & Design

2

Providing a Common Vocabulary 
around Data – Often 

communicated in a ‘Data Model’



Physical, Logical & Conceptual Model





Physical, Logical & Conceptual Model



[What is a Semantic Data Model?]

https://www.gooddata.com/blog/what-a-semantic-data-model/


2
2

3 3
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Public data

Internal

Sensitive
Classification: Adding Sensitivity Information!



Data Storage & Operations

3

How do we store data for 
analytical use?



DATABASE ANALYTICAL 
DATABASE

DATA LAKE DATA 
LAKEHOUSE



DATABASE ANALYTICAL 
DATABASE

DATA LAKE DATA 
LAKEHOUSE





A DWH Database (often called ‘Cloud DWH’) 
is tuned for horizontal scaling.



Example: Amazon Redshift Example: Snowflake





DATABASE ANALYTICAL 
DATABASE

DATA LAKE DATA 
LAKEHOUSE



Data Lake



Data Lake: A Structured File Repository



DATABASE ANALYTICAL 
DATABASE

DATA LAKE DATA 
LAKEHOUSE



Data Lakehouse





Database DWH 
Database

Data Lake Data 
Lakehouse

Cost +++ +++ + ++

Agility + + ++++ +++

Users Anyone IT / Business Users Data Scientists Anyone

Scaling Vertical (expensive) Horizontal (cheaper) Horizontal (cheaper)

Volume ++ +++ +++++ +++++

Type of Data Structured Structured & Semi-
Structured

Structured, Semi-
Structured & 
Unstructured

Structured, Semi-
Structured & 
Unstructured

Read 
Performance

++++
(Depending on the 

type)
++++ ++ +++(+)



Data Security

4

Defining Security Policies and 
Procedures to provide Data 

Access







Multiple Weeks?





Policy in a Data Lake

Medallion Architecture



Policy in a Data Lake

Medallion Architecture



RAW ZONE STAGING ZONE INSIGHT ZONE

TYPES OF DATA • Any kind of data including 
unstructured data

• Examples: videos, tekst 
files, .csv files, …

• Known and structured 
data

• Data from multiple 
sources is likely to be 
joined here

• Data engineers prep and 
cleanse data

• Known, enriched, 
integrated and cleaned 
data

• Privacy controles like 
removing personal data

ACCESS • Very restricted access
• Likely a handful of people 

or just an admin

• More access
• Mostly data engineers 

• Highest level of access
• Most if not all data 

analysts/scientists

Example Data Policy



Data Integration & Interoperability

5

The Movement and Consolidation of Data 
Within and Between Data Stores, Applications 

and Organizations



(See Data Platform 
Technology)



Data Quality

6

Defining standards and Data Quality 
controls. Implementing processes to 

manage and improve DQ



DQ : Example



[Time Series Forecasting]

https://medium.com/@ODAIAai/time-series-forecasting-real-world-challenges-part-1-436800c97032


[Time Series Forecasting]

https://medium.com/@ODAIAai/time-series-forecasting-real-world-challenges-part-1-436800c97032


Da ta Quality



Introduced in the Previous Lesson



[Source: Datacamp]

Completeness – Validity – Accuracy – Uniqueness 
Timeliness – Consistency 

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


After I sent a late notice about an outstanding invoice to a third-party firm I 
sub-contract for, we discovered that while the check was indeed in the mail, 
unfortunately it was mailed to the wrong address—a valid but inaccurate 
address.



[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


[Source: Datacamp]

https://www.datacamp.com/cheat-sheet/data-quality-dimensions-cheat-sheet


Da ta Quality



Data Quality Process



Data Quality Process



DQ Tests



[Alation]

DQ Monitoring



[Alation]



Data Quality Process



[SODA]



Meta Data

7

…





Metadata = “Data about Data”



(What you can use)

(Describing the  data format, the actions leading to this data, 
documentation, business context, …)



How is data being 
produced? 
(Source / 

Transformations / 
…)

Types of Metadata



How is data being 
produced? 
(Source / 

Transformations / 
…)

Types of Metadata



Table Structure



How is data being 
produced? 
(Source / 

Transformations / 
…)

Types of Metadata



• Documentation of the flow and transformation of data as it moves from 
source to product.

• It is crucial for understanding a data product's origins, transformations
• Four key points to define data lineage:

1. Data Source Identification: identifying the original sources of data
2. Data Movement Tracking: It traces how data is transferred and transformed
3. Dependency Mapping: Data lineage maps dependencies between different 

data elements
4. End-to-End Visibility: It provides a comprehensive view of data's journey

Data Lineage



Example: E2E Visible Data Lineage

Product:

Data Movement Tracking

Data Source:

Dependency: stg_eltool_orders 
depends on warehouse.orders

Tool: DBT (Data Build Tool)



How is data being 
produced? 
(Source / 

Transformations / 
…)

Types of Metadata



Business Glossary

[Atlan – What is a Business Glossary]

https://atlan.com/what-is-a-business-glossary/


Data Models



How is data being 
produced? 
(Source / 

Transformations / 
…)

Types of Metadata



[Datamanagement at Scale, Piethein Strengholt]







[Tool: Zeenea]



[Tool: Dscribe]



[Tool: Collibra]
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Modern Data Platform Architecture



[Montecarlo – What is a Data Platform and how to Build One?]

https://www.montecarlodata.com/blog-what-is-a-data-platform-and-how-to-build-one/


[IBM: Data Platforms]

https://www.ibm.com/think/topics/data-platform


[IBM: Data Platforms]

CORE CAPABILITIES

https://www.ibm.com/think/topics/data-platform


[Atlan: What is a Data Platform]

https://atlan.com/what-is-a-data-platform/


[Atlan: What is a Data Platform]

USE CASES

PLATFORM

https://atlan.com/what-is-a-data-platform/
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