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Research Question

» Data integration (e.g. getting data from the disk into
databases / RDMS) time-consuming, especially with
heterogeneous file layouts and data formats. How can we
simplify that?
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» How can we use the RDMS simultaneously to traditional file
systems (for interoperability)?
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LinkAhead (formerly: CaosDB)

» Semantic Research Data Management System (RDMS)
Fitschen et.al., Data 2019, 10.3390/data4020083

» Developed at the Max Planck Institute for Dynamics and
Self-Organization (Gdttingen) since 2010

» Open Source project since 2018: gitlab.com/linkahead
» Commercial support available by IndiScale GmbH® (since 2019)

Currently approximately 20-30 instances in very different
scientific disciplines

» Main features (very briefly): Flexible semantic data model,
highly modular data crawler, semantic search

1A.S. is a co-founder of IndiScale.
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» Extract (meta) data from file names, directory names, and file
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]

» Map these data onto a semantic data model (and store it in
CaosDB/LinkAhead)



Example 2

Project

year: Integer

identifier: Text

|— DataAnalysis |
| L—2019_ElementaryCharge
L— ExperimentalData
L—2020_SpeedOfLight
— 2020-01-01_TimeOfFlight
f— 2020-01-02_cCavity

L—2020-01-03}
L|README.md N\

description: An example directory
responsible: Florian Spreckelsen

tom Worden et. al., Data 2024, 9, 24.
https://doi.org/10.3390/data9020024

Experiment

Project: Project
date: Datetime
identifier: Text
description: Text
responsible: Person

¢
Person I

lastName: Text
firstName: Text
emailAddress: Text
phoneNumber: Integer
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Crawler Design

» Modular file crawler (Python, AGPLv3)



Crawler Design

» Modular file crawler (Python, AGPLv3)

» Adaptable to file structure using YAML specification



Crawler Design

» Modular file crawler (Python, AGPLv3)

» Adaptable to file structure using YAML specification

» Extendable with Python modules (custom data formats, ..

)



Crawler Design

» Modular file crawler (Python, AGPLv3)
» Adaptable to file structure using YAML specification
» Extendable with Python modules (custom data formats, ...)

» Synchronization into RDMS (instead of data ingest): Files and
RDMS can be used simultaneously!



YAML specification

ExperimentalData_Dir:
type: Directory
match: "ExperimentalData"
subtree:
Project_Dir:
type: Directory
match: (7P<year>[0-9]{4,4})_(7P<name>.*)
records:
Project:
year: $year
name: $name

#(...)
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Converter matching folders with name
ExperimentalData



YAML specification

ExperimentalData_Dir:
type: Directory
match: "ExperimentalData"
subtree:
Project_Dir:
type: Directory
match: (7P<year>[0-9]{4,4})_(7?P<name>.*)
records:
Project:
year: $year
name: $name

#(...)

Converter for subfolders
using a regexp, e.g.: 2024_deRSE



YAML specification

ExperimentalData_Dir:
type: Directory
match: "ExperimentalData"
subtree:
Project_Dir:
type: Directory
match: (?P<year>[0 91{4,4}) _(7P<name>. *)
records:
Project:
year: $year
name: $name

For each subfolder, a record of type
Project is created, setting 2 properties
year and name from the regexp.



Extract contents from files

#(...)
DataFile:
type: JSONFile
match: results\.json
subtree:
frequency:
type: DictTextElement
match_name: frequency
match_value: (7P<frequency>[0-9]+)
records:
DataAnalysis:
frequency: $frequency



Extract contents from files

#(...)

DataFile:
type: JSONFile
match: results\.json
subtree:

results.json

|/

"frequency" = 75

=T

frequency:
type: DictTextElement
match_name: frequency
match_value: (7P<frequency>[0-9]+)
records:
DataAnalysis:
frequency: $frequency




Extract contents from files

#(...)

DataFile:
type: JSONFile
match: results\.json
subtree:

|/

results.json

"frequency" = 75
frequency:
type: DictTextElement
match_name: frequency
match_value: (7P<frequency>[0-9]+)
records:
DataAnalysis:
frequency: $frequency £

T

#(...)

Create a record of type DataAnalysis
with property frequency = 75



Thank You! - Summary

» Crawler that continuously synchronizes (currently one-way)
information from file system to semantic RDMS

» YAML based, extendable specification for adapting crawler to
different file system layouts and data formats

» tom Worden et. al., Data 2024, 9, 24.
https://doi.org/10.3390/data9020024

» gitlab.com/linkahead AND
gitlab.com/linkahead/linkahead-crawler
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