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RDM at project

Apollo:

Margaret Hamilton,

lead programmer

of the Apollo

Guidance Computer

Image: Wikimedia, https://commons.wikimedia.org/wiki/File:Margaret_Hamilton_-_restoration.jpg
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Apollo 11 git
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Homer: crawl metadata 

Marge: share data and work with

colleagues 

17.05.2024 4
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* In order to enhance the FAIR principles (ensuring data is Findable,  Accessible, 

Interoperable, and Reusable), researchers should effectively  oversee the data they 

generate throughout the different stages of the  research journey.

* A step in this direction is classifying produced data by producing metadata (i.e. data 

about data) to be attached each generated dataset, be it raw or post-processed 

* If done manually, this job becomes easily burdensome and time-consuming with the 

increase of the produced data  

* To relief scientists from this pain, a specific tool (for the moment called “Crawler”) is 

being developed at TUM-AER with the purpose of automated extraction of 

metadata from selected data files 

* Currently, the Crawler is in a quite advanced phase and almost ready for release 

TUM Metadata Crawler: HOMER 

HPMC tool for Ontology-based Metadata Extraction and Re-use

17.05.2024 5
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TUM HOMER Crawler: Working principles 

17.05.2024 6

gitlab.lrz.de/nfdi4ing/crawler

* Python-based application already available via GitLab 

* Reads ontologies and helps in extracting metadata from selected data files

* With limited user input, metadata files can be generated in an automated way 

* The key-players of the application are Ontologies, Flat Classes, Dictionaries and 

Metadata. The crawler is executed in 5 steps 

Metadata .jsonDictionary .jsonFlat Classes .jsonOntology .owl

Reading 

ontology

Fill in flat 

classes

Multiplex to get 

final classes

Fill in classes 

with targets

Extract and 

save metadata

https://gitlab.lrz.de/nfdi4ing/crawler
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* Hypersonic flow: Roughness patch on an Apollo-like heatshield at Mach 20

TUM HOMER Crawler: Example – CFD Simulation

17.05.2024 7

Vortex

roughness 
patch
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* Step 1: Read the ontology → Get the json file with empty flat classes

* Step 2: Manually fill in the flat classes AND adapt the ontology

CFD Example – Steps 1 and 2

17.05.2024 9

...

"Person": {

"__count__": 1,

"__is_subclass_of__": [

"Agent"

],

"__restrictions__": [],

"orcidId": [

1

],

"first_name": [

1

],

"last_name": [

1

],

"title": [

1

],

Ontology .owl

...

"Person": {

"__count__": 2,

"__is_subclass_of__": [

"Agent"

],

"__restrictions__": [],

"orcidId": [

1

],

"first_name": [

1

],

"last_name": [

1

], .....

"title": [
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* Take some time to adapt the Ontology to your needs

TUM Metadata Crawler: Adapt the NFDI4Ing Ontology

17.05.2024 10
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* Take some time to adapt the Ontology to your needs

TUM Metadata Crawler: Adapt the NFDI4Ing Ontology

17.05.2024 11

hpc_provider
geolocation

How can the
property 
hpc_provider
be crawled?
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CFD Example – Steps 3 and 4

17.05.2024 12

* Step 3: Use the multiplexer to expand the classes count as needed

* Step 4: Use filler.py to fill in the extended dictionary

absolute path

relative path
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CFD Example – Crawling Options

17.05.2024 13

* Step 4: There are 4 different crawling options:

1. regex: (Python) regular expression inside a file

2. h5reader: get the information from an h5 header

3. string: Provide the information yourself

4. os: Use a linux shell command to retrieve the information (e.g.: current 

time, computer name ...)
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CFD Example – Filler.py

17.05.2024 14

• Support routine to reduce the complexicty and speed up the manuall filling process.

Inputfile: 
input.dat
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* Step 5: Metadata extraction from target files to new .json or .yaml file 

CFD example – Step 5

17.05.2024 15
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* Now, only steps 4 and 5 have to be re-run to extract similar data from different target files

* This can be easily automated (ex. via simple shell script) 

CFD example – Automate steps 4 and 5 

17.05.2024 16
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* Depending on the application, the crawler can be used at different steps within the 

workflow of CFD (or similar) applications 

* Wherever data files are created, the crawler can be used to extract relevant metadata 

TUM HOMER Crawler – Application in HPC workflow

17.05.2024 17

Mesh generation Simulation Post-processing Report
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* Increase the number of supported formats

* Test on a real world examples based on Metadata4Ing ontology

* recursive file crawling

* improve user experience

* ... 

TUM HOMER Crawler – Next steps

17.05.2024 18
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Why should I use Marge?

The Alice & Bob example ...



7,28 12,42

— Seite 

5,03

Alice works on the 

SuperMuc. Her data is 

stored on the DSS.
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Bob wants to test his 

theory on Alice’s data. 

He does not have LRZ 

access.

Alice dataset is 6.5 TB 

large.
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or using the NFDI4Ing Cloud!Downloading several TB of data

and processing it with 

his own machine...

Bob’s options:
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The NFDI4Ing Cloud:

LRZ USER
(Non) LRZ USER

● share DSS data easily

● provide (visual) CFD results 

within the browser

● analyze DSS data without 

LRZ account

● Full linux system: bring your 

own code

● no download of full dataset

● Look at results of colleagues 

within your browser

More data gets used, more colaborations, more citations ...
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Sharedss: share data
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Sharedss: user mangement
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Sharedss: on the user side...

new folder
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Visualizer: Demo
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Simulation

The data lifecycle: FAIR

Findability

Accessibility

Interoperability NFDI4Ing Compute 

Cloud

Reusability

NFDI4Ing Compute 

Cloud

HOMER

HPC Container

LRZ gitlabLRZ gitlab

LRZ Globus Online
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● Pilot users

● DFN web-based user mangement system

● Searchable database of shared metadata on the cloud

What’s next?


