
Wolfgang Müller + Olga Krebs, HITS

Information Retrieval and
Data&Model Management for



2

Versioning for Software

• Base idea
• Code consists of files and lines

• Track changes by noting
• which lines changed
• Which files added/removed

• Important concepts
• Branching
• Merging

• Use for: Code

• Don‘t use for: Experimental files
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• Please agree with Oliver Ebenhöh
• What to put in there
• How to use

• Policies for branches
• Setup of repository (directory structure)
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Way forward



Data life cycle

• This cycle consists
of…

Plan

Collect

Assure

DescribePreserve

Discover

Integrat
e

Analyze



Data life cycle

• …parts people do…

• …and parts that are
less prioritary…

Plan

Collect

Assure

DescribePreserve

Discover

Integrat
e

Analyze



Reproducibilit
y Rampancy

Drive for open, 
reproducible,
Long-term maintained
„FAIR“ data



Record All
Automate All
Contain All
Access All

Findable (Citable)
Accessible (Trackable)
Interoperable (...for machines)
Reusable (Reproducible)





Enable identification, 
registration, search

Link to metadata



Machine retrievable, 
machine reusable

AOpenAP
Metadata outlive data



FAIR and accessible
description



Use metadata
standards



Some analysis

• 4+4+3+4 rules
• 4+2+3+4 rules contain „metadata“
• 4 about description languages and standards
• 3 about access protocols
• 3 about identifiers and references
• 1 about licensing
• 1 about lifetime



FAIR

• It‘s FAIR principles, and not FAIR standards, because

• Standards are too strongly binding

• Politics: 
• First make people love the abbreviation
• Make them get on the FAIR boat
• Then get them to know what they need to stay on the boat
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Barend Mons, 
Leiden



Wolfgang Müller

The ESR7:
Information Retrieval and SEO



What is information retrieval?

Find results fulfilling an information need of a user, giving an imprecise query
formulation
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What do we try to achieve?

• Web
• We don‘t have control over the data
• We know much about the structure&statistics of data
• Use that

• This project:
• Small, very diverse data set
• Full control about the data we store

• Idea: See this as a search enginge optimisation problem
• Tailor metadata for subsequent retrieval
• Simplify generation of metadata for the user
• Tailor retrieval methods to metadata
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For now, let‘s go back to
Systems Biology
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for de.NBI NBI-SysBio: 
Wolfgang Müller

Data management for systems biology



Experiment
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Data
• Integrated
• Structured
• Unified
• Interlinked
• Annotated

Biochemical reaction kinetics

http://sabiork.h-its.org

SABIO-RK: Reaction Kinetics



Advantage:
• Clean
• Integrated
• Consistent
• Interlinked/annotated
à High quality data

Curation: Add value to data



Disadvantage

• One paper takes 0.5  to 1 workday
• Reliable automatic curation impossible in our setting
• Limits number of papers you can curate per year
• Even multiple people cannot catch up with everything

èParallelisation is the solution
èLet the user contribute data quality



Experiment
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Data amanagement
for projects



Data & Model management
and self curation



• Findable
• Accessible
• Interoperable
• Reusable

• Data
• Operations

• Models



Enable team
to reuse

Reuse with
new

partners

Purpose of project data management

• Organisation

• Communication

• Dissemination

of data associated with a project

Helps you
find your

way

Helps others
find out

Tell more
and take

credit

Reuse later



Why does not everyone do it?

• Hard to know how much you need
• Afraid of sharing too much
• Takes time
• ...

• ...and other personal factors





80-20 rule

Voltaire: „The best is the enemy of the good“

80-20 rule: Often you can get 80% of the benefits using 20% of
the effort.

Tee-off Approach Put-
ting

Biggest
approach

in one
shot



Challenge of data sharing

• Most data never gets shared
• Wrong experimental method
• Hidden parameter discovered
• Faulty experiment

• How to prepare data in this situation?
• Don‘t want to waste time
• Want to be prepared if we share

• We propose useful way forward



What to share?

• Raw data (sometimes)
• Condensed, interpreted data
• Metadata: Data about the data

• Conditions & Procedures of the measurements
• Information about the samples

• What was sampled?
• How was it prepared?
• How was it treated after sampling?



Platform

Resource

Facility

Community

operations

development

PALS liaison

support team

WP1 WP2



Personal Data
Local Stores

External
Databases

Articles

Models

Standards

SOPs

AgSEEK as integration point



Organisation – Collaboration - Dissimination

Project area

Project  partner area

Project  partner area

Project  partner area

Personal area

Project area

Self managed 

spaces



https://www.fairdomhub.org



Science is about people
and credits

Projects in 
the system

Participating
institutions

People in 
the system



https://www.fairdomhub.org



Roughly one
paper

A few per 
project

„smallest meaningful
group of

measurements“



Core: The ISA structure



New investigation



An example: Investigation, Study, Assay

Study: Carbon loss at
high temperatures

Central Carbon
Metabolism of

Sulfolobus
solfataricus



Model Validation 
Gluconeogenesis in S. 

solfataricus

Study: Carbon loss at
high temperatures

Simulation results

Validation data

Model
Publicatio

n



Takeaway

• Structure tells you a lot about what happens

• Structure a good first step



SEEK and data files



Plenty of opportunity for configuration



Basic description; Register vs. Upload

Choose if to register or
upload



Factors Studied, Versioning

Factors
studied

Versioning!



Summarising

• Functionality to fill the ISA structure

• Local or remote files + metadata

• Elaborate possibilities for sharing with right people

• Add more elaborate metadata later



Data files and Standards



biosharing.org



22 February 2023 52

1314 Standards registered!



Levels of detail

• Action guidelines (e.g. SOP)
• Structure guidelines (e.g. F1000 data

preparation guidelines)

• Semantics guidelines (metadata + content, 
e.g. some MIBBIs)

• File format standards (e.g. ISA-TAB, SBML)
• Ontologies + vocabularies (e.g. ChEBI)



Standardisation scales

• Self
• Group
• Collaborative project
• Field scale
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Self-standardisation

• Store same things in same structure
• Test question: „Does Excel cell (e.g.) A2 have the same meaning in all files about the same 

experiment type“?

• Name same things the same way
• Test question: „Does ‚gl‘ mean exactly the same in all occurences“?

• Identify uniquely things that you reference.
• Use open source file formats wherever possible

Benefit:
Automatic adaptation of your data much easier
Recognizing old data much simpler



Modify Excels reproducibly



Standardisation within group or project

Same as before, but in addition:

• Needs agreeing on how to do things
the same way

• Needs looking into standards for your domain
• Inspiration how to proceed
• Clear insight into migration paths



e.g. F1000 data preparation guidelines

• Give each column a descriptive heading
• Use a single header row
• Ensure you have used the first cell, i.e. A1
• Include Title & Legend for each spreadsheet
• Save each data file with a telling name
• Submit each table as a separate file
• Submit each work sheet as a separate file



JERM templates



Systems Biology Markup Language

• XML-Based format
• Levels and Versions
• Packages

• Model of relations within SBML files as UML
• Library implementations
• MIRIAM guidelines for proper annotation of SBML files
• MIRIAM resources, MIRIAM resolver

for providing identifiers and links
• ...



Identify uniquely
(e.g. McCurry et al. preprint)

1. If you create identifiers, do not DIY (Do Identifiers by Yourself)
2. Help identifiers travel well: don’t let them leave home without a Prefix and a Namespace
3. Make Local Resource Identifiers rugged to realworld use
4. Make the full URI simple and durable
5. Carefully consider whether to embed meaning
6. Make the full URI and CURIE clear and easy to find
7. Implement a version management policy
8. Manage complex lifecycles without deletion
9. Document the identifiers you issue and use
10. Reference responsibly and rely on full URIs



Not covered so far...

• Viewing functionality
• SEEK support for metabolic models using

JWS online

• Data citation
(give FAIR data a long-term identifier that can be cited)
• Data publication

(publish existing data to a longer-term/more specialized repository)



The

End
(of this bit)
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