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Comparison of W3C Provenance and ISO 19115

W3C Provenance data model

The term 'provenance' refers to the sources of information, mainly data but also people, entities, and processes, involved in producing, influencing, or delivering a dataset. Provenance of information is crucial in deciding:

· whether information is to be trusted, 

· how it should be integrated with other diverse information sources, and 

· how to give credit to its originators when reusing it.
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Metadata 19115-1 Fundamentals data model:

Lineage of "thing" defined in MD_ScopeCode (commonly a dataset) can have n Lineage elements that also have their own scopes (MD_Scope [0..*]). Lineage can be defined in many ways. The more complete uses the extensions of ISO19115-2. I deliberately removed some connections to emphasize on the ones that I find useful here.

A list of process steps (LI_ProcessStep) with syntax and data sources (LI_Source)

	ISO 19115-2 extends the description of the processes and the data sources with new properties. Particularly, LI_ProcessStep includes a LE_Processing that has a runTimeParameters attribute that allows us describing the exact list of parameters used in the execution. With this extra information, it is possible to completely indicate the exact information needed to execute the process and to reproduce it. Also, there is a citation of the algorithm used (LI_Algorithm). With all this information, we can completely evaluate de quality of the resulting product if we know the uncertainties that sources have in their metadata (sourceMetadata citation in LI_Source).
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class From_LE_ProcessStep_to_LE_Source

 

From ISO 19115

-

2:2009 sho

wn for informative purposes only

 

LI_Source

 

+ 

 

description  :CharacterString [0..1]

 

+ 

 

sourceSpatialResolution  :MD_Resolution [0..1]

 

+ 

 

sourceReferenceSystem  :MD_ReferenceSystem [0..1]

 

+ 

 

sourceCitation  :CI_Citation [0..1]

 

+ 

 

sourceMetadata  :

CI_Citation [0..*]

 

+ 

 

scope  :DQ_Scope [0..*]

 

constraints

 

{"description" is mandatory if "scope" is not documented}

 

{"scope" is mandatory if "description" is not documented}

 

LI_ProcessStep

 

+ 

 

description  :CharacterString

 

+ 

 

rationale  :Character

String [0..1]

 

+ 

 

stepDateTime  :TM_Primitive [0..*]

 

+ 

 

processor  :CI_ResponsiblePartyInfo [0..*]

 

+ 

 

reference  :CI_Citation [0..*]

 

+ 

 

scope  :DQ_Scope [0..*]

 

LI_Lineage

 

+ 

 

statement  :CharacterString [0..1]

 

+ 

 

scope  :DQ_Scope [0..*]

 

constra

ints

 

{"source" role is mandatory if LI_Lineage.statement 

 

and "processStep" role are not documented}

 

{"processStep" role is mandatory if 

 

LI_Lineage.statement and "source" role are not 

 

documented}

 

Metadata Information::MD_Metadata

 

Data quality info

rmation 

-

 

 

Imagery::

 

LE_ProcessStep

 

Data quality information 

-

 Imagery::

 

LE_ProcessStepReport

 

+ 

 

name  :CharacterString

 

+ 

 

description  :CharacterString [0..1]

 

+ 

 

fileType  :CharacterString [0..1]

 

If "LE_NominalResolution.scanningResolution" is 

used

 

then "LE_Source.scaleDenominator" is required

 

Data quality information 

-

 Imagery::

 

LE_Source

 

+ 

 

processedLevel  :MD_Identifier [0..1]

 

+ 

 

resolution  :LE_NominalResolution [0..1]

 

Data quality information 

-

 Imagery::

 

LE_Processing

 

+ 

 

identifi

er  :MD_Identifier

 

+ 

 

softwareReference  :CI_Citation [0..1]

 

+ 

 

procedureDescription  :CharacterString [0..1]

 

+ 

 

documentation  :CI_Citation [0..*]

 

+ 

 

runTimeParameters  :CharacterString [0..1]

 

Data quality information 

-

 

 

Imagery::LE_Algorithm

 

+

 

 

citation  :CI_Citation

 

+ 

 

description  :CharacterString

 

«Union»

 

Data quality information 

-

 Imagery::

 

LE_NominalResolution

 

+ 

 

scanningResolution  :Distance

 

+ 

 

groundResolution  :Distance

 

"description" is mandatory if 

 

"sourceExtent" is not doc

umented

 

"sourceExtent" is mandatory if 

 

"description" is not documented

 

+processStep

 

0..*

 

+resourceLineage

 

0..*

 

+report

 

0..*

 

+output

 

0..*

 

+processingInformation

 

0..1

 

+algorithm

 

0..*

 




Equivalences between ISO19115-1 and W3C-provenance

	W3C name
	ISO19115-1 xpath

	Entity
	MD_Identification, LI_Source or LI_ProcessStep

	Entity Id
	MD_Identification/ citation: CI_Ctation: MD_Identifier

	Attribute: This is a mechanism for extending the model in W3C provenance.
	There are many attributes in LI_Source and LE_Source but for extending them subclassing can be done for both elements

	wasDerivedFrom
	LI_Source

	revisionOf
	LI_Source

	wasComplementOf
	MD_AssociatedResource can be used. DS_AssociationTypeCode has several values like: dependency, crossReference etc

	Agent
	LI_ProcessStep/processor

	ProcessExecution
	LI_ProcessStep

	ProcessExecution Id
	LE_Processing/identifier

	wasGeneratedBy
	Implicitly the dataset describe was generated by a processes. A process step can have inputs and outputs. Only sources that are inputs are supposed to be specified.

	used
	LI_ProcessStep/source

	hadParticipant
	LI_ProcessStep/source

	wasSecheduledAfter
	LI_ProcessStep/stepDateTime provides a mechanism to sort processes by time.

	wasControlledBy
	LI_ProcessStep/processor/Responsibility/role


My conclusion is that all that much in W3C provenance is in LI_Lineage from ISO19115-1 + 2 and the latter is far more complete for spatial data.
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class From_LE_ProcessStep_to_LE_Source







From ISO 19115-2:2009 shown for informative purposes only







LI_Source







+ 







description  :CharacterString [0..1]







+ 







sourceSpatialResolution  :MD_Resolution [0..1]







+ 







sourceReferenceSystem  :MD_ReferenceSystem [0..1]







+ 







sourceCitation  :CI_Citation [0..1]







+ 







sourceMetadata  :CI_Citation [0..*]







+ 







scope  :DQ_Scope [0..*]







constraints







{"description" is mandatory if "scope" is not documented}







{"scope" is mandatory if "description" is not documented}







LI_ProcessStep







+ 







description  :CharacterString







+ 







rationale  :CharacterString [0..1]







+ 







stepDateTime  :TM_Primitive [0..*]







+ 







processor  :CI_ResponsiblePartyInfo [0..*]







+ 







reference  :CI_Citation [0..*]







+ 







scope  :DQ_Scope [0..*]







LI_Lineage







+ 







statement  :CharacterString [0..1]







+ 







scope  :DQ_Scope [0..*]







constraints







{"source" role is mandatory if LI_Lineage.statement 







and "processStep" role are not documented}







{"processStep" role is mandatory if 







LI_Lineage.statement and "source" role are not 







documented}







Metadata Information::MD_Metadata







Data quality information - 







Imagery::







LE_ProcessStep







Data quality information - Imagery::







LE_ProcessStepReport







+ 







name  :CharacterString







+ 







description  :CharacterString [0..1]







+ 







fileType  :CharacterString [0..1]







If "LE_NominalResolution.scanningResolution" is used







then "LE_Source.scaleDenominator" is required







Data quality information - Imagery::







LE_Source







+ 







processedLevel  :MD_Identifier [0..1]







+ 







resolution  :LE_NominalResolution [0..1]







Data quality information - Imagery::







LE_Processing







+ 







identifier  :MD_Identifier







+ 







softwareReference  :CI_Citation [0..1]







+ 







procedureDescription  :CharacterString [0..1]







+ 







documentation  :CI_Citation [0..*]







+ 







runTimeParameters  :CharacterString [0..1]







Data quality information - 







Imagery::LE_Algorithm







+ 







citation  :CI_Citation







+ 







description  :CharacterString







«Union»







Data quality information - Imagery::







LE_NominalResolution







+ 







scanningResolution  :Distance







+ 







groundResolution  :Distance







"description" is mandatory if 







"sourceExtent" is not documented







"sourceExtent" is mandatory if 







"description" is not documented







+processStep







0..*







+resourceLineage







0..*







+report







0..*







+output







0..*







+processingInformation







0..1







+algorithm







0..*












