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What is data provenance?

Metadata about how data was generated:
o Datasources: DOIls, UUIDs, etc.

« Authors, organisations, funders

@ Enabling reproducible, transparent research.

o Instrument IDs

« Coderepositories

« Configuration files

o Process
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The RO-Crate Provenance Run Crate
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Live Publication

- Machine reproducible paper
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Integration with workflow management tools

- Workflow tools automate a

series of computational steps
- Offer improved reproducibility Worklow | Galony231toriater | 10.5281/zenoco 7785861
- May or may not produce Horlow | comps2orter B

Implementation Profile Version URL/DOI Example

StreamFlow Provenance | Streamflow 0.2.0.dev10 10.5281/zenodo.7911906
provenance metadata
WIFEXS Workflow WIExXS 0.10.1 or later 10.5281/
[ [ ]
- Some tooling exists to produce
Sapporo Workflow sapporo-service 1.5.1 or 10.5281/
RO-Crates from workflow
SC ri pts Autosubmit Autosubmit v4.0.100 or later | 10.5281/zen0do.8144612
Nextflow Provenance | (nf-prov in development) example
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Provenance from federated systems

- Globus provides automated data transfer
- Globus Compute allows for automated

GLOBUS

Computational flows automation I
- The Globus ecosystem potentially enables _

federated workflows - combining data and o0

computation from disparate sources : |

INSTITUTIONAL
STORAGE

- We aim to produce provenance information
describing such flows and making them
reproducible

Image from “Linking Scientific Instruments and Computation: Patterns, Technologies, and Experiences.” Patterns, vol. 3, no.



The challenge - lossless recording of workflow execution
plan
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Building on Gladier - capturing formal parameters

- Gladier simplifies the creation of computational
workflows

- We can extend it to provide the additional
information needed

- i.e.: Formal Parameters

def sort_txt(input_file: , output_file: , reverse: ):
with (input_file, ) as f:
lines = f.readlines()
lines = [line.strip() for 1line in lines]
lines = [line for line in lines if 1linel
lines.sort()
if reverse:

lines = lines[::-1]

from pathlib import Path

Path(output_file).parent.mkdir(

with (output_file, ) as f:
L J f.write('\n'.join(lines))




Building on Gladier - capturing formal parameters

- Gladier simplifies the creation of computational
workflows

- We can extend it to provide the additional
information needed

- i.e.: Formal Parameters

def sort_txt(input_file: , output_file: , reverse: ):
with (input_file, ) as f:
lines = f.readlines()
lines = [line.strip() for 1line in lines]
lines = [line for line in lines if 1linel
lines.sort()

- Lesson: be more opinionated

lines = lines[::-1]

from pathlib import Path

Path(output_file).parent.mkdir(

with (output_file, ) as f:
L J f.write('\n'.join(lines))




Distributed Step Crates

- Capture run time, retrospective, information about:
- Tool execution
- Hardware/software environment
- Record file creation
- Returned to the orchestration
server between steps




Distributed Step Crates

Capture run time, retrospective, information about:
- Tool execution
- Hardware/software environment

Record file creation

Returned to the orchestration

server between steps

Lesson: none?




Crate extensions

- Hardware specs
- Captured via a custom compute node
- Subset captured by wrapped compute function
- Returned as part of the Distributed Step Crate
- Access/authentication information

CreateAction object =
HowTo L 2 result File or PropertyValue
ActionAccessSpecification @-requiresSubscription—>  MediaSubscription
Schedule
' ¢
hasPart step authenticator

J,l 1J/ N . *l

HardwareRuntime HowToStep sourceOrganization—> Organization
1 *
*
component—> HardwareComponent —performance-> Observation



Crate extensions

- Hardware specs
- Captured via a custom compute node
- Subset captured by wrapped compute function
- Returned as part of the Distributed Step Crate
- Access/authentication information

Cre::;‘e,?l(_;tion L o ?:Sjﬁﬁt } File or PropertyValue
ActiUnAcggﬁzislzciﬁcation Q:requireSSubscription "~ MediaSubscription
1
. y o o hasPart slp authenticator
- Lesson: don’t shoehorn everything into s N R
HardwareRuntime HowToStep sourceOrganization—> Organization
schema.org ¢ : :
component—> HardwareComponent —performance-> Observation



Checking everything works

3id. org/ro,
3id.org/ro/terns

ate/1.1/contaxt”,
rlcf Tow-run /cantext ™

- Checking RO-Crates by hand is
tedious and error prone

- Diff tools don’t handle linked json

- Retrospective types may not be
present - including links

- TDD works well for iterative
development
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Checking everything works

- Checking RO-Crates by hand is
tedious and error prone
- Diff tools don’t handle linked json
- Retrospective types may not be
resent - including links
- TDD works well for iterative
evelopment

work” ,

173,
owhub /workf 1o

ro-crate/

“conformsTo™: [
{eid™: )

https

1.
“mainentity™: {"eid”
“mentions”: [

/wfrun /process

id.org/ro/)
ivework”,
e Run Crate”.

id. org/workF lowhub /werkFlon-ro-crate/1.0",

- Lesson: build validation +
comparison tools

Conputatior

workFTow”, “HowTo"],




Lessons learned

- Start with the scaffolding:
- Validation
- Gladier
- Complexity is unpredictable
- Beopinionated
- Follow standards where possible,
but not at all costs

- Start smaller



Any Questions?

o helis.drost@auckland.ac.nz

o gus.ellerm@auckland.ac.nz

. https://github.com/LivePublication
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