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DATA LAKES: A NEW PARADIGM FOR DATA PLATFORMS 
AND CURRENT CHALLENGES

Anne Laurent



From « information-driven » architectures 
to « data-driven » architectures

• Multiplication of data sources « without any a priori 
usage », as for example IoT

• Augmentation of semi-structured sources
• Available technical solutions

à Data lakes: first seen as commercial tools to deal with
large amounts of data and then coming to a new paradigm

2



Operational Systems

• Automatisation
• From the early 70’s (Codd)
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Challenges

• Consistency
• Transactional
• Scalability
• Master Data
• Agility
à More an more complex architectures
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Decisional Information Systems

– Measures/KPI, dimensions, ETL, data 
warehouses/marts - 90’s (Codd)

– BCNF, 3NF,…
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Evolution of architectures

• Towards schema « on read » models versus « schema
« on write » - ETL/ELT

• No Data Silos
“If you think of a Data Mart as a store of 
bottled water, cleansed and packaged and 
structured for easy consumption, the Data 
Lake is a large body of water in a more 
natural state. The contents of the Data Lake 
stream in from a source to fill the lake, and 
various users of the lake can come to 
examine, dive in, or take samples.”
Dixon, 2010
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Data Lakes (C. Madera)

A data lake is a collection of data with the following
principles:

– No predefined schema,
– All data formats accepted,
– Raw data,
– Conceptually seen as a unique storage but not necessary materialized,
– Accessed by data scientists,
– Provided with a data catalog of meta-data,
– Provided with data governance rules.
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https://www.gekko.fr/batir-un-datalake-sur-aws-quelles-solutions/

“A “Data Lake” is a methodology enabled by a
massive data repository based on low cost
technologies that improves the capture, refinement,
archival, and exploration of raw data within an
enterprise. ”
Fang, 2015
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WHAT IS FEEDING THE LAKE?

• 80% business data
– From the information system
– From the data warehouses
– From tweets and messages
– From softwares and web logs
– From digital assets

• External - Open Data
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Source: The real world use of Big Data, IBM & University of Oxford 

Big data sources

Respondents with active big data efforts were asked which data sources are currently being collected and analyzed as part of active big 
data efforts within their organization.
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@Databricks

schema « on write » schema « on read »
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Defining the data lake architectures

Main features:
• Collect
• Catalog
• Manage data life cycle
• Exploit
• Secure
• Store
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C. Madera, M. Huchard, A. Laurent, A. Miralles
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Data  Lake (System of Insight)
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ANALOGIES

Supply Chain Biology

Ref:https://supernet.isenberg.umass.edu/courses/OIM413-
Fall2017/OIM413lecture2.pdf

Ref:https://www.nagwa.com/fr/worksheets/2951
81509468/
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Derakhshannia et al.
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Supply Chain
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Biology 21



LAKES AND SWAMPS
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DATA GOVERNANCE
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INFORMATION GOVERNANCE
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FAIR PRINCIPLES
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THE KEY CONCEPT OF META-DATA

C. Quix et al.
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METADATA MODELS

Oram, 2015 –
three distinct types of metadata, i.e., Business Metadata, 

Operational Metadata, and Technical Metadata

C. Quix et al.
GEMMS

F. Ravat et al.
intra versus inter metadata: caracteristics, navigation, …
semantic (ontologies, taxonomies,…)
MEDAL and goldMEDAL –
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LINKING METADATA TO
ONTOLOGIES AND KNOWLEDGE

GRAPHS

Diamantini et al.
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IMPLEMENTING META-DATA

More and more use of graph databases (e.g., Neo4J)
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Some Open Questions

• Hybridation of « data- » and « information-driven »
• Centralized versus decentralized architectures (data 

mesh, micro-services)
• Management of Constraints
• Data quality
• Easy navigation and exploitation
• Architectures and choices

– files/DBMS
– SQL/NoSQL

• Data Life Cycle, Storage/Backup/Archive
• …
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Points of view and Raw Data
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Death of Data

• Some contradictory injunctions? 
– e.g., Open Data versus environmental impact

• But also
– some rules (e.g., GDPR)
– Some constraints (data gravity)

• Should we keep all raw data even if it is cheap and 
« can be used in the future »?

• How to predict and measure data « usefulness » 
and reusability?

• …
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