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= Dedicated “ecosystem” of specifications
centered around PROV data modd (PROV-DM)

W3C PROV

https://www.w3.org/TR/prov-overview/
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http://www.w3.org/TR/prov-dm/
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=~  Expanded Terms

used <

wasAttributedTo
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wasGenerated By
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2= Qualified Terms
- | prov:wasAssociatedWith
- )"- ---------------------------- Activity
prov:agent o \mualiﬁedAssociation
( Association |
prov:hadRolel l prov:hadPlan
Role ‘ . Plan ) prov:wasGeneratedBy > prov:Generation
prov:wasDerivedBy - prov:Derivation
prov:wasAttributedTo - prov:Attribution
prov:wasinformedBy - prov:Communication
prov:actedOnBehalfOf - prov:Delegation
prov:wasDerivedBy - prov:Derivation
prov:used - prov:Usage =
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PROV-DM

http://www.w3.org/TR/prov-dm/
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<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<prov:document

Serializations

<prov:activity prov:id="ex:activity1">
<prov:startTime>2011-07-14T01:01:01Z</prov:startTime>
<prov:endTime>2011-08-14T01:01:01Z</prov:endTime>
P E DV— </prov:activity>
<prov:agent prov:id="ex:agent1"/>
N <prov:entity prov:id="ex:entityl"/>
<prov:wasDerivedFrom>
<prov:generatedEntity prov:ref="ex:entityl"/>
<prov:usedEntity prov:ref="ex:entityl"/>
</prov:wasDerivedFrom>
<prov:wasGeneratedBy>
<prov:entity prov:ref="ex:entity1"/>
<prov:activity prov:ref="ex:activityl"/>
</prov:wasGeneratedBy>
<prov:wasAttributedTo>
<prov:entity prov:ref="ex:entityl"/>

PROV- | | PROV-
O XML

PREFIX prov: <http://www.w3.org/ns/prov#>

PREFIX ex: <http://examp|e.org#> <prov:agent prov:ref="ex:agent1"/>
</prov:wasAttributedTo>
ex:entityl <prov:used>

<prov:activity prov:ref="ex:activityl"/>
<prov:entity prov:ref="ex:entity1l"/>
</prov:used>
<prov:wasAssociatedWith>
<prov:activity prov:ref="ex:activity1"/>
<prov:agent prov:ref="ex:agent1"/>
</prov:wasAssociatedWith>
<prov:wasInformedBy>
<prov:informed prov:ref="ex:activityl"/>
<prov:informant prov:ref="ex:activityl"/>
</prov:wasinformedBy>
<prov:actedOnBehalfOf>
<prov:delegate prov:ref="ex:agent1"/>
<prov:responsible prov:ref="ex:agent1"/>
</prov:actedOnBehalfOf>
</prov:document>

a prov:Entity;
prov:wasDerivedFrom ex:entityl;
prov:wasGeneratedBy ex:activityl;
prov:wasAttributedTo ex:agent1;

ex:agentl
a prov:Agent;
prov:actedOnBehalfOf ex:agent1;

ex:activityl
a prov:Activity;
prov:used ex:entityl;

xmins:prov="http://www.w3.org/ns/prov#" xmlns:xsi=http://www.w3.0org/2001/XMLSchem - ~__
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prov:wasAssociatedWith ex:agent1;
prov:waslnformedBy ex:activityl;

prov:startedAtTime ,,2011-07-14T01:01:012“*xsd:dateTime;
prov:endedAtTime ,2011-08-14T01:01:01Z2“xsd:dateTime;

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" xmlIns:ex="http://example.org#">

document

endDocument

wasDerivedFrom
Entity
wasAttributedTo -
. h wasGeneratedBy
( Agent used

wasAssociatedWith

Activity ’

endedAtTime

xsd:daleTime

startedAtTime

xsd:daleTime

wasInformedBy

prefix bnode <http://openprovenance.org/provtoolbox/bnode/>
prefix ex <http://example.org#>
prefix rdf <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

activity(ex:activity1,2011-07-14T01:01:01Z,2011-08-14T01:01:012)
agent(ex:agent1)

entity(ex:entity1)

wasDerivedFrom(ex:entity1, ex:entity1)
wasGeneratedBy(ex:entity1,ex:activity1,-)
wasAttributedTo(ex:entity1, ex:agent1)
used(ex:activity1,ex:entity1,-)
wasAssociatedWith(ex:activity1,ex:agent1,-)
waslnformedBy(ex:activity1,ex:activity1)
actedOnBehalfOf(ex:agent1,ex:agent1,-)
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http://www.w3.org/ns/prov
http://example.org/
http://www.w3.org/ns/prov
http://example.org/
http://www.w3.org/2001/XMLSchema-instance
http://www.w3.org/2001/XMLSchema
http://www.w3.org/2001/XMLSchema-instance
http://www.w3.org/2001/XMLSchema
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@ Generating Provenance Data

Supported by existing workflow management systems
e.g. Taverna plugin

Dedicated libraries to annotate scripting environments
e.g. “YesWorkflow”

Direct implementation in own software
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(= PROV-TEMPLATE

Decoupling of generation of PROV-DM descriptions from application source code

Re-use existing log data
Adapt provenance represenation without changing source code

Reference
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Templating system for PROV
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Templating system for PROV
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= PROV-TEMPLATE

Templating system for PROV
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[ var:source ]

Source data 2
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Result Data

var:transformation

e umweltbundesamt®

var:org
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var:target J
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@ PROV-TEMPLATE

Templating system for PROV

var:target J
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@ P ROV‘TE M P LAT @prefix prov: <http://www.w3.org/ns/provi> .

@prefix var: <http://openprovenance.org/var#> .

Templating system for PF

var:target a prov:Entity ;
prov:wasAttributedTo var:agent ;
prov:wasDerivedFrom var:source .

var:agent a prov:Agent .

var:source a prov:Entity . <®
[ var:.source J
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var': { = @prefix prov: <http://www.w3.org/ns/provit> .

"agent™ [{"@id": "envri:DoronGoldfarb™], ' @grefix var: <http://openprovenance.org/var#> .
"source": [{"@id": "envri:File123" }],

"target": [{"@id": "envri:File456"}] {

.}.' ) var:target a prov:Entity ;
context ,{. ) o prov:wasAttributedTo var:agent ;
} envri”: "http://envri.eu/ prov:wasDerivedFrom var:source .

var:agent a prov:Agent .
' var:source a prov:Entity . <®
}
=
var:source

l DoronGoldfarb

wasDeNvedFrom  WasAttripdtedTo

var:target J

({
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var': { = @prefix prov: <http://www.w3.org/ns/provit> .

"agent™ [{"@id": "envri:DoronGoldfarb™], ' @pgrefix var: <http://openprovenance.org/var#> .
"source": [{"@id": "envri:File123" },

{"@id": "envri:File234" }, o
..{"@id':.: "e:\vrizliilc3245"' }]f , var:target a prov:Entity ;
target”: [{"@id™ "envri:File456™)] prov:wasAttributedTo var:agent ;

b prov:wasDerivedFrom var:source .
"context": {

"envri'": "http://envri.eu/1
}
}

var:agent a prov:Agent .

var:source a prov:Entity . <®
[ var:source ]

var:target J

wasDeNyedFrom
wasDepfvedFrom

wasDerivedFra
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nvarl:f{ o _ . [ @prefix prov: <http://www.w3.org/ns/provi> .
agent™: [{"@id": "envri:DoronGoldfarb™}], ' @prefix var: <http://openprovenance.org/vart> .
"source": [{"@id": "envri:File123" },

{"@id": "envri:File234" }, g

"{"@idl:': "er:vri.:Fli|Ie"245" _}]'_ ) var:target a prov:Entity ;

tl:larg.et" :"[{ @_'d.: env"r|:F|Ie456 h prov:wasAttributedTo var:agent ;
{"@id": "envri:File567"}, prov:wasDerivedFrom var:source .

}
\ EXPANSION [ varsource ]

{"@id": "envri:File678"}]

}I

"context": {
"envri": "http://envri.eu/"

var:agent a prov:Agent .
var:source a prov:Entity . <®

}

l

var:target J
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“var’: { ~ @prefix prov: <http://www.w3.org/ns/provit> .
"agent™ [{"@id": "envri:DoronGoldfarb™], ' @pgrefix var: <http://openprovenance.org/var#> .
"source™ [{"@id": "envri:File123" }, @prefix tmpl: <http://openprovenance.org/tmpl#> .
{"@id": "envri:File234" }, g
{"@id": "envri:File245" }], var:target a prov:Entity ;
“target”: [{"@id": "envri:File456"}, prov:wasAttributedTo var:agent ;
{"@id": "envri:File567"}, prov:wasDerivedFrom var:source ;
{"@id": "envri:File678"}] tmpl:linked var:source .

.}.' oxt l var:agent a prov:Agent .

context": . e

envii™ "https//envri.eu/" : var:source a prov:Entity . <®

}
EXPANSION [ varsource

var:target J

m
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{ @prefix prov: <http://www.w3.org/ns/provi> . eltbundesamt®
"var": { @prefix var: <http://openprovenance.org/var#> .
"agent": [{"@id": "envri:DoronGoldfarb"}], | @prefix tmpl: <http://openprovenance.org/tmpl#>.
@prefix foaf: <http://xmlns.com/foaf/0.1/> .
"agentName": ["Doron Goldfarb"], {
"source": [{"@id": "envri:File123" }, var:target a prov:Entity ;
{"@id": "envri:File234" }, prov:wasAttributedTo var:agent ;
{"@id": "envri:File245" }], prov:wasDerivedFrom var:source ;
"target": [{"@id": "envri:File456"}, tmpl:linked var:source .
{"@id": "envri:File567"}, var:agent a prov:Agent ;
{"@id": "envri:FiIEG78"}] foaf:name Var:agentName . /w
1 var:source a prov:Entity . < var:agent
“sontext": { }
'‘envri": "http://envri.eu/", var:source 3

fll
} EXPANSION

der

File678

}

var:target J

name: Doron Goldfarb T @
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http://envri.eu/
http://envri.eu/
http://envri.eu/

@prefix prov: <http://www.w3.org/ns/provit> . [u}
@prefix var: <http://openprovenance.org/var#> . var:transType <spaumweltbundesamt

@prefix tmpl: <http://openprovenance.org/tmpl#> . O'C:zy
@prefix foaf: <http://xmlins.com/foaf/0.1/> . Pe wasAssociatedWith

@prefix dc: <http://purl.org/dc/terms/> .
{ var:transformation 4@
. used var:agent
var:target a prov:Entity ; Q Ov/

prov:wasAttributedTo var:agent ;

prov:wasDerivedFrom var:source ;

prov:wasGeneratedBy var:transformation .
var:agent a prov:Agent ;

foaf:name var:agentName .
var:transformation a prov:Activity ;

prov:used var:source ;

dc:type var:transType ;

prov:wasAssociatedWith var:agent .
var:source a prov:Entity .

[ var:source }

aweu:jeoy

y

var:agentName J

}
"var": {
"source": [{"@id": "envri:File123" }, {"@id": "envri:File234" },{"@id": "envri:File245" }],
"agent": [{"@id": "envri:DoronGoldfarb"}],
"agentName": ["Doron Goldfarb"],
"transformation":[{"@id": "envri:transf123"}],
"transType": ["Merge"],
"target": [{"@id": "envri:File456"}]
} , name:  Doron Goldfarb T
"context": {

"envri": "http://envri.eu/",
"foaf" : "http://xmlns.com/foaf/0.1/ ",
"dc" :"http://purl.org/dc/terms/>"



http://envri.eu/
http://envri.eu/
http://envri.eu/
http://xmlns.com/foaf/0.1/
http://xmlns.com/foaf/0.1/
http://xmlns.com/foaf/0.1/
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ENVRI PROV-Template Catalog

_ - o x
# PROV-Template Catalog X +

&« > C O @ envrifairl test.fedcloud.eu/ProvTemplateCatalog % 2 0 0O 9 Q :

PROV-Template Catalog Logged in: Doron Goldfarb / google

Register new template

Meta GRAPH Edit Delete

Title: Training Template 1
Description:
Example for simple derivation
Creator: Doron Goldfarb
Coverage:
Subject: Simple Derivation
Type: prov-o trig
= (%)

Comment:
prov-n
prov-xml
prov-json
prov-o (TriG)
Created: 30.11.2020, 11:38:52

Modified: 30.11.2020, 11:38:52

Template ID: 5fc4cbbddbd97e40957b018e

asDerivedFrom

Title: Training Template 2

Description:

Example for simple derivation & responsibility

Creator: Doron Goldfarb

Coverage:

Subject: Simple Derivation & Responsibility

Type: prov-o trig

Comment: =4 (]

var:agent
prov-n

prov-xml

prov-json

prov-o (TriG)

Created: 30.11.2020, 13:44:27

Modified: 30.11.2020, 13:44:27

Template ID: 5fc4e92bdbd97e40957b018f

wasAttributedTo /wasDerivedFrom

Title: Training Template 3 -
Description: var:agent

Example for simple derivation & resp. & process view
Creator: Doron Goldfarb M
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C“"f PROV-Template Tools

Envri Implementation

Zhttps://qithub.comyEnvriPlus-PROV
Zhtips://github.comyEnvriPlus-PROV /EnvriProvTemplates (Python Lib)
Zhttps://github.comyEnvriPlus-PROV /ProvTemplateCatal og (Catalog Frontend & API)

Reference Implementation ProvToolbox Java package
Zhttps://openprovenance.org

Additional information:

—C:/-;LUC M oreau B | Og (https: /lucmoreau.wordpress.cony2017/03/30/prov-templ ate-a-qui ck-start/)
ZPaper: "A Templating System to G enerate Provenance” (s iccioreiceorgabsradtidocument/75050)

w
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https://github.com/EnvriPlus-PROV
https://github.com/EnvriPlus-PROV
https://github.com/EnvriPlus-PROV
https://github.com/EnvriPlus-PROV/EnvriProvTemplates
https://github.com/EnvriPlus-PROV/EnvriProvTemplates
https://github.com/EnvriPlus-PROV/EnvriProvTemplates
https://github.com/EnvriPlus-PROV/ProvTemplateCatalog
https://github.com/EnvriPlus-PROV/ProvTemplateCatalog
https://github.com/EnvriPlus-PROV/ProvTemplateCatalog
https://openprovenance.org/
https://openprovenance.org/
https://openprovenance.org/
https://lucmoreau.wordpress.com/2017/03/30/prov-template-a-quick-start/
https://lucmoreau.wordpress.com/2017/03/30/prov-template-a-quick-start/
https://lucmoreau.wordpress.com/2017/03/30/prov-template-a-quick-start/
https://lucmoreau.wordpress.com/2017/03/30/prov-template-a-quick-start/
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