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Importance of provenance in Science

* Interpret and reproduce data

* Understand the experiment and chain of reasoning
that was used in the production of a result

 Verify that an experiment was performed
according to acceptable procedures

 |dentify what were the inputs to an experiment and
where they came from

e Assess data quality

* Track who performed an experiment and who is
responsible for its results (patents)

Provenance is as (or more!) important as
the results (Davidson, Freire, Provenance and Workflows- SIGMOD 2008)
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Provenance can support analyzing
scientific experiments

 Before execution:

o What programs may be used? Is there any alternative
methodology to explore?

o Is there any dependency between activities? Which activities are
mandatory?

e After execution:
o What were the parameters used in the critical result ?
o What were the scientific workflow activities used to obtain such
result?

o Where are the output files generated by the distributed activity A
using the parameters P?

o How many times the activity A in ' was used in the
experiment E? o are related
I
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1. Coupled movement Analysis

Input Data to simulate (TPN or Prosim)
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Distributed Provenance
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Provenance is
orthogonal to
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scientific experiments
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Concrete Workflows for
UItra Deep Water Oil Exploratlon
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Conceptual Workflows and
Concrete Workflows Limitations
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Experiment Lines*- abstract workflow

Derived Workflow #1
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Workflow Derivation - VisTrails
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< » Experiment Line - Projeto de ancoragem do sistema offshore
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Derive concrete
workflows from a
conceptual workflow

Derivation information
is an important
provenance data

It relates all concrete
workflows (trials) for

a single experiment
(conceptual)
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Workflow Derivation — VisTrails and HPC
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Issues in distributed provenance

* Provenance integration (local SWfMS and HPC wf
execution)

* Provenance gathering in distributed/
heterogeneous environments

e Controlling provenance from parallel execution in
distributed environments

* Using provenance for steering activities in
distributed environments



Provenance can support analyzing

scientific experiments

 Before execution:

o What programs may be used? Is there any alternative
methodology to explore?

o Is there any dependency between activities? Which activities
are mandatory?
» After execution:
o What were the parameters used in the best result ?
o What was the scientific workflow used to obtain such result?

o Where are the output files generated by the distributed
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