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The Importance of Software Metadata
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- An increasing amount of software is available online J 0 > 100 M repositories

- Metadata is critical for:
- Findability
- Reusability
- Understanding
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Current Pipeline for Software Metadata Curation
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Icons from https://icons8.com/



The problems of metadata collection...

Can you please describe your software
component with metadata?

| already did! Did you read the project readme?

Did you see the online documentation?

Perhaps the you saw the paper?

Many domain-specific registries are
. curated by hand by experts ;

______________________________________________



SOMEF: Automating Software Metadata Extraction

Repository

@‘ dgarijo Merge pull request #174 from KnowledgeCaptureAndDiscovery/dev =+

docs
experiments

notebook

[ .gitignore

[ .readthedocs.yml
[ Dockerfile

[ LICENSE

[ README.md

[ config.json

[ mkdocs.yml

O setup.py

Typos

Improved header analysis. Fix #166
Fix #96

Typos

Fix #147 and working towards automatic corpus v:
documen tation

Fix #113 creating a Dockerfile

initial cleanup

Typos

Provide Fix for issues - 12, 35,36
typos and reorganization

Fix #113 creating a Dockerfile

SOMEF

=)

Extraction

e Readme Analysis
o Supervised classification
o Regular expressions
o Header analysis
e File exploration
o  Notebooks
o Dockerfiles
o Documentation
e GitHub API

https://github.com/KnowledgeCaptureAndDiscovery/somef/

b

Results (Metadata)
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https://github.com/KnowledgeCaptureAndDiscovery/somef/

SOMEF: Supervised classification

Truth Value Category Apprx. Ratio Count
Paragraph-based text classification True Description 0.5 275
i i . False Installation 0.125 68
Four main categories: e e -
Installation, citation, description, invocation. Citation 0.125 68
] o . Treebank 0.125 68
Binary classification problem
Total 1.0 547
Classifier  Best pipeline Precision Recall F-Measure
Description CountVectorizer + LogisticRegression 0.85 0.79 0.82
Installation TFIDF Vectorizer + StochasticGradientDescent  0.92 0.9 0.91
Invocation  CountVectorizer + NaiveBayes 0.88 0.9 0.89
Citation CountVectorizer + NaiveBayes 0.89 0.98 0.93

Table 2. Bestclassification results for each metadata category



SOMEF: Header Analysis

- Extraction based on frequent header analysis

- Fuzzy matching based on synsets

Installation
Installation through Docker @
.

Installation
instructions

docker run -it --rm --user root -e NB_GID=100 -e GEN_CERT=yes -e GRANT_SUDO=yes uscisii2/kgtk:latest

Category Xiaie
analysis
(F-Measure)
Description 0.68
Installation 0.85
Invocation 0.91
Citation 0.87
Usage 0.68
Documentation 0.95
Requirements 0.93
Support 0.52
License 1




SOMEF: File Exploration and Regular Expressions

KGTK: Knowledge Graph Toolkit

DOl  10.5281/zenodo.3828068 || build fpassing | coverage 33%

Regular expressions, based on common
practices (e.g., DOI, .bib, etc.)

The Knowledge Graph Toolkit (KGTK) is a comprehensive framework for the creation and exploitation of large hyper-
relational knowledge graphs (KGs), designed for ease of use, scalability, and speed. KGTK represents KGs in tab-
separated (TSV) files with four columns: edge-identifier, head, edge-label, and tail. All KGTK commands consume and
produce KGs represented in this simple format, so they can be composed into pipelines to perform complex

transformations on KGs. KGTK provides:

How to cite

@inproceedings{ilievski2020kgtk,

booktitle={International Semantic Web Conference},
pages={278--293},

year={2020},

organization={Springer}
url={https://arxiv.org/pdf/2006.00088.pdf}

title={{KGTK}: A Toolkit for Large Knowledge Graph Manipulation and Analysis}},
author={Ilievski, Filip and Garijo, Daniel and Chalupsky, Hans and Divvala, Naren Teja and Yao, Yi

—— Bibtex citations




Recognizing Metadata Categories

e Name (GA) e Contact (HA)
e  Full title (RF) e Download URL (HA, GA)
e Description (SC, HA) e DOI (RE)
e Citation (SC, HA) e DockerFile (FE)
e Installation instructions (SC, HA) e Notebooks (FE)
e Invocation (SC) e Executable notebooks (Binder) (~F)
e Usage examples (HA) e  Owner: (GA)
e Documentation (HA, FE) e Keywords (GA)
e Requirements (HA) e  Source code (GA)
e  Contributors (HA) e Releases (GA)
e FAQ (HA) e Changelog (GA)
e  Support (HA, RE) e Issue tracker (GA)
e License (GA, HA) e Programming languages (GA)
e  Stars (GA) e Acknowledgements (HA)
e Repository status (=F)
Method used: * Arxivlinks (7F)
e Supervised Classification (SC) * Scripts (1)
. ) e  Contributors (FF)
e Header Analysm(an? Synset comparison (HA) | (currently expanding more)
°
. (RE)
°

GitHub API (GA)



Example Output

w description:
v o:

v excerpt:

¥ confidence:

e:

technique:

v excerpt:

v confidence:

o:

technique:

v excerpt:
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e:
technique:
¥ citation:
v o:

v excerpt:

¥ confidence:

a:

technique:

confidence:

"WIDOCO helps you to publish and create an enriched and customized documentation of you
classes, properties and data properties of the ontology, the O00PS! webservice by Maria

being used. In addition, we use WebVowl to visualize the ontology and have extended Bub
documentation of the terms in your ontology (based on [LODE](http://www.essepuntato.it

annotation in JSON-LD snippets of the html produced.\n* Association of a provenance pag|
means to complete it on the fly when generating your ontology. Check the [best practice
WIDOCO.\n* Guidelines on the main sections that your document should have and how to co
changelog of differences between the actual and the previous version of the ontology (b
them independently and replace only those needed.\n* Content negotiation and serializat]

1

"wordnet"

"For a complete list of the current improvements and next features, check the project o

©0.8231493588525339

“classifier"”
“Wizard for documenting ontologies. WIDOCO is a step by step generator of HTML template
1

"metadata”

"@inproceedings{garijo2@17widoco,\n title={WIDOCO: a wizard for documenting ontologies
organization={Springer, Cham},\n doi = {10.1007/978-3-319-68204-4_9},\n funding = {UY

1

"classifier"”

@context:
@type:

v license:
codeRepository:
dateCreated:
datePublished:
dateModified:
downloadurl:
issueTracker:
name:
version:

w» description:
v 0:

vl

w2
v releaseNotes:

v keywords:
0:

uoA W N e

"https://doi.org/10.5063/schema
"SoftwareSourceCode"
"https://raw.githubusercontent.com/dgarijo/Widoco/master/LICENSE"
"git+https://github.com/dgarijo/Widoco.git"

"2013-07-15"

"2020-12-14"

"2021-03-16"

"https://github.com/dgarijo/Widoco/releases"
"https://github.com/dgarijo/Widoco/issues"

"Widoco"

"v1.4.15 1"

"Wizard for documenting ontologies. WIDOCO is a step by step generat
"WIDOCO helps you to publish and create an enriched and customized d
the classes, properties and data properties of the ontology, the O0OP|
URI and title being used. In addition, we use WebVowl to visualize t
WIDOCO:\n* Automatic documentation of the terms in your ontology (ba
/index.html))\n* Automatic annotation in JSON-LD snippets of the htm
extraction from the ontology plus the means to complete it on the f1
to know more about the terms recognized by WIDOCO.\n* Guidelines on

(http://vowl.visualdataweb.org/webvowl/)).\n* Automatic changelog of
/)).\n* Separation of the sections of your html page so you can writ
practices\n\n"

"For a complete list of the current improvements and next features,

"This pre-release fixes issues regarding namespace prefixes (now the|
settings in your visualization)\r\n\r\nMore information on the addre

"ontology"
"wizard"
"metadata"
"documentation"
"ontology-diagram"

"ontology-evaluation”

CodeMeta




What are we using SOMEF for?



Building Knowledge Graphs of Software Metadata

...will need Java 1.8 or higher... | WIDOCO helps you to... |

Version

> 13k software entries from Zenodo "=

Assessing the adoption of . 7

metadata @__ | @

Enabling metadata-based comparison -
from SOMEF

15000 7% from Zenodo
"' from SoSEn

Software instances

https://github.com/KnowledgeCaptureAndDiscovery/
sosen

Properties


https://github.com/KnowledgeCaptureAndDiscovery/sosen
https://github.com/KnowledgeCaptureAndDiscovery/sosen

Creating applications to spread best practices adoption
2]

https://github.com/KnowledgeCaptureAndDiscovery/somef/

Gﬂware Metadata Extraction Framework (SOMEF) \ DOWﬂload
SOftware Metadata Extraction Framework: A tool for automatically extracting relevant software information from readme files (COd e m eta)
e Summary
7

| GWed, 03 Nov 2021 13:18:44 GMT

MIT License (https://api.github.com/licenses/mit) /

CITATION DATECREATED DESCRIPTION DOCUMENTATION DOWNLOADURL EXECUTABLE_EXAMPLE HASDOCUMENTATION HASEXECUTABLENO >

eation €@ ® ' - | Technique(s) used
ﬁINPROCEEDINGS{9006447, \

author={A. {Mao} and D. {Garijo} and S. {Fakhraei}},
booktitle={2019 IEEE International Conference on Big Data (Big Data)},

title={SoMEF: A Framework for Capturing Scientific Software Metadata from its Documentation},

year={2019},

doi={10.1109/BigDatad7090.2019.9006447}, Fou nd
url={http://dgarijo.com/papers/SoMEF.pdf},

pages={3032-3037} resu ItS
}
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(Work in progress)

- GitHub actions to generate reports of missing metadata

input: Organization

URL
. ] v ) ;
- Semi-automated generation of Sorpt |« Fiter repostory st
software catalogs v Bictoas
CSV/YAML with all ---»| (adapted)
the repositories to [Future work]
process
B 1
.
= ‘ JSON Files with  ----
SOMEF > - HTML +JS
L e [ initial solution
1 repository. ‘ =
Al »I 1
; Clean
" results
e —
Missing metadata

[ s report




Beginning to capture software in context

SOMEF helps automatically extract software metadata. Benefits:

e |etauthors know what metadata is missing
e Help making software findable
e Capture context of software (setup, configuration, examples)

But there is much more to explore:

Software classification > Q => g@
Named Entity Recognition ' O

o

([

e Comparison

e Links to publications

Problems? Suggestions? New features?
https://github.com/KnowledgeCaptureAndDiscovery/somef/issues



https://github.com/KnowledgeCaptureAndDiscovery/somef/issues

Thank you!
Where to learn more about project HERMES?

ﬁ Stephan Druskat, DLR, PI, @stdruskat " Find us on Twitter
Y = Write an email to
Oliver Bertuch, FZJ, PI, @poi_ki_lo_therm team@software-metadata.pub

= Go to software-metadata.pub
Guido Juckeland, HZDR, PI, @GuidoJuckeland

Oliver Knodel, HZDR, @olikno1

.. Tobias Schlauch, DLR, @Tobiasschiauch




