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Definicion de provenance

Oxford English Dictionary
" (i) el hecho de proceder de un determinado origen o barrio; Origen, derivacion.

= (ii) la historia o pedigri de una obra de arte, manuscrito, libro raro, etc.; Concretamente, un
registro de la derivacion final y el paso de un articulo a través de sus diversos propietarios.

Merriam-Webster Online Dictionary
= (i) el origen, la fuente;

= (ii) la historia de la propiedad de un objeto valorado o una obra de arte o literatura.



Definicion de provenance

procedencia

Der. del lat. procédens, -entis 'procedente’

recurso.

indicacion de procedencia

Real Academia Espanola © Todos los derechos reservados



Definicion de provenance

Moreau, L. (2010). The foundations for provenance on the web. Foundations and
Trends in Web Science, 2(2-3), 99-241.

Definition 3.3 (Provenance as Process) The provenance of a piece of data
s the process that led to that piece of data. O

La procedencia de una pieza de datos es el proceso que condujo a esa
pieza de datos



Definicion de provenance

The W3C (World Wide Web Consortium) Provenance Working Group’s definition of
provenance:

“Provenance is defined as a record that describes the people, institutions, entities,
and activities involved in producing, influencing, or delivering a piece of data or a
thing in the world”

“La procedencia se define como un registro que describe a |las personas,
instituciones, entidades y actividades involucradas con la produccion, la influencia
o la entrega de un dato o ‘una cosa’ en el mundo ”

W3C s
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Ejemplo de provenance

La evolucion
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Ejemplo de provenance

i Arbol genealdgico

DECEMBER 18, 2015




Ejemplo de provenance
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Ejemplo de provenance

StackTrace

Exception in thread "main" java.lang.NullPointerException
at templatematching.TestMatchWebCamArea.<init>(TestMatchWebCamArea. java:9@)
at templatematching.TestMatchkWebCamArea.main(TestMatchWebCamArea.java:132)




Ejemplo de provenance
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Ejemplo de provenance




Ejemplo de provenance




Ejemplo de provenance

Numero de Sabbath 4

Soy miembro del grupo Sindicato de Riesgos que fue telonero del grupo de Ejea Tako

NUmero de Erdos 4

MR Erdos Number = 3
Eladio Dominguez Murillo | coauthored with | Alberto Marquez Pérez = MR1151558

Tako han sido telonero de Los Suaves
Alberto Marquez Pérez coauthored with | Jaroslav Nesetril MR2547927
Los Suaves fueron teloneros de Los Ramones
Jaroslav Nesetfil coauthored with dast MRO737014 . K .
Paul Erdos Los Ramones compartieron escenario con Black Sabbath jen Atlanta en 1978

Change First Author | Change Second Author | New Search |

Numero de Bacon 3

Participé como figurante en la serie “Réquiem por Granada” con Horst Buchholz
Horst Buchholz aparece en "Avalanche Express" (“El tren de los espias”) con Maximilian Schell

Maximilian Schell aparece en “Telling lies in América” (“idolos, mentirasy rock and roll”) con Kevin Bacon.
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Objetivo de provenance

Accountability

"La informacidn accountable significa que el USO de la informacion debe ser transparente, de tal forma que sea posible
determinar si un uso en particular es apropiado bajo un conjunto determinado de reglas, y que el sistema permite que individuos
e instituciones sean responsables por el uso indebido” (Weitzner et al.)

“Provenance es clave para permitir accountable systems, ya que consiste en una representacion explicita de los procesos pasados, lo que nos
permite rastrear el origen de los datos, las acciones y las decisiones” (Weitzner et al.)



Objetivo de provenance

* Trazabilidad

* Integridad

* Responsabilidad

* Calidad de los resultados
 Validacion de los resultados
* Reproducir resultados

* Encontrar errores



Objetivo de provenance

* Trazabilidad

* Integridad

* Responsabilidad

e Calidad de los resultados Confiar en los datos/resultado
 Validacion de los resultados

* Reproducir resultados

* Encontrar errores
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Provenance estandar. W3C PROV

Family of documents

Users. Quieren entender PROV y usar
PROV-PRIMER aplicaciones que soportan PROV
Serializations

PROV- | | PrOV- | | PROV- | | PROV- Pg:g}“ PROV- | | PROV- Developers. Quieren desarrollar

DC O XML N IONARY | | LINKS SEM aplicaciones que generany
consumen PROV

Advanced. Quieren crear validadores,
nuevas formas de serializacion, o
sistemas avanzados de provenance.

PROV- PROV-DM PROV-CONSTRAINTS

AQ

https://www.w3.org/TR/prov-overview/



https://www.w3.org/TR/prov-overview/

Provenance estandar. W3C PROV

Family of documents

PROV-OVERVIEW. Descripcion general de la familia de documentos PROV.
PROV-PRIMER. Manual basico del modelo de datos PROV.

PROV-0. Ontologia de PROV en OWL2. Permite el mapeo entre PROV y RDF.
PROV-DM. El modelo de datos PROV para provenance.

PROV-N. Notacion PROV legible para las personas.

PROV-CONSTRAINTS. Conjunto de restricciones aplicables al modelo de datos PROV.
PROV-XML. XML Schema del modelo de datos PROV

PROV-AQ. Mecanismo para el acceso y consulta de provenance.
PROV-DICTIONARY. Anade un nuevo tipo de coleccion.

PROV-DC. Mapping entre PROV-O y Dublin Core Terms.

PROV-SEM. Especificacion en términos de légica de primer orden.
PROV-LINKS. Mecanismo para relacionar bundles.



http://www.w3.org/TR/2013/NOTE-prov-overview-20130430/
http://www.w3.org/TR/2013/NOTE-prov-primer-20130430/
http://www.w3.org/TR/2013/REC-prov-o-20130430/
http://www.w3.org/TR/2013/REC-prov-dm-20130430/
http://www.w3.org/TR/2013/REC-prov-n-20130430/
http://www.w3.org/TR/2013/REC-prov-constraints-20130430/
http://www.w3.org/TR/2013/NOTE-prov-xml-20130430/
http://www.w3.org/TR/2013/NOTE-prov-aq-20130430/
http://www.w3.org/TR/2013/NOTE-prov-dictionary-20130430/
http://www.w3.org/TR/2013/NOTE-prov-dc-20130430/
http://www.w3.org/TR/2013/NOTE-prov-sem-20130430/
http://www.w3.org/TR/2013/NOTE-prov-links-20130430/

Provenance estandar. W3C PROV

Family of documents

PROV-OVERVIEW

PROV-PRIMER

PROV-O

PROV-DM. Especificacion del modelo de datos PROV para provenance.
PROV-N. Notacidon PROV legible para las personas.
PROV-CONSTRAINTS

PROV-XML

PROV-AQ

PROV-DICTIONARY

PROV-DC

PROV-SEM

PROV-LINKS



http://www.w3.org/TR/2013/NOTE-prov-overview-20130430/
http://www.w3.org/TR/2013/NOTE-prov-primer-20130430/
http://www.w3.org/TR/2013/REC-prov-o-20130430/
http://www.w3.org/TR/2013/REC-prov-dm-20130430/
http://www.w3.org/TR/2013/REC-prov-n-20130430/
http://www.w3.org/TR/2013/REC-prov-constraints-20130430/
http://www.w3.org/TR/2013/NOTE-prov-xml-20130430/
http://www.w3.org/TR/2013/NOTE-prov-aq-20130430/
http://www.w3.org/TR/2013/NOTE-prov-dictionary-20130430/
http://www.w3.org/TR/2013/NOTE-prov-dc-20130430/
http://www.w3.org/TR/2013/NOTE-prov-sem-20130430/
http://www.w3.org/TR/2013/NOTE-prov-links-20130430/

W3C PROV Elements

wasAttributedTo

wasAssociatedWith

wasDerivedFrom

wasGenerated By

Activity

Entity: es algo fisico, digital, conceptual o de otro tipo con
algunas caracteristicas fijadas. Puede ser real o imaginario.

Activity: algo que ocurre durante un periodo de tiempo y
actua sobre entidades, puede incluir el consume,
procesamiento, transformacion, modificacion, uso,
generacion de entidades

Agent: algo que tiene algun tipo de responsabilidad sobre
la ejecucion de una actividad, la existencia de una entidad
o la actividad de otro agente.



W3C PROV Elements

wasAttributedTo

wasAssociatedWith

wasDerivedFrom

wasGenerated By

used \ / process flow view

Activity

Entity: es algo fisico, digital, conceptual o de otro tipo con
algunas caracteristicas fijadas. Puede ser real o imaginario.

Activity: algo que ocurre durante un periodo de tiempo y
actua sobre entidades, puede incluir el consume,
procesamiento, transformacion, modificacion, uso,
generacion de entidades

Agent: algo que tiene algun tipo de responsabilidad sobre
la ejecucion de una actividad, la existencia de una entidad
o la actividad de otro agente.



W3C PROV Elements

|Type or Relation Name|Representation in the PROV-N notation

Component

Entity entity(id, [ attri=val1, ...])
Activity activity(id, st, et, [ attri=vali, ...])
Generation wasGeneratedBy(ide,a t atirs)
Usage used(id;a,e t attrs)

Communication

wasinformedBy(id;a2,a1,atirs)

Component 1: Entities/Activities

Start

wasStartedBy(id;a2 e al t attrs)

End wasEndedBy(id;a2 e al t attrs)

Invalidation waslnvalidatedBy(id;e at atirs)

Derivation wasDerivedFrom(id; e2, e1, a, g2, u1, atirs)

Rewspn prov:typez'prov:Rewspn' Component 2: Derivations
Quotation _.. prov:type="prov:Quotation’' ...

Primary Source ... prov:type="prov:PrimarySource’ ..

Agent agent(id, [ attri=val1, ...])

Attribution wasAttributed To(id;e,ag,attr)

Association wasAssociatedWith{id:a,ag,pl attrs)

Delegation actedOnBehalfOf(id;ag2,ag1,a attrs)

Plan _. prov:type="prov:Plan’ __. Component 3: Agents, Responsibility, Influence
Person _.. prov:type="prov:Person’ ..

Organization _. prov:type="prov:Organization' __.

SoftwareAgent _. prov:type="prov:SoftwareAgent' ..

Influence waslInfluencedBy(id;e2,e1,attrs)

Bundle constructor

bundle id description_1 .. description_n endBundle

Component 4: Bundles

https://www.w3.org/TR/201

3/REC-prov-dm-

EmptyCollection

_.. prov:type="prov:EmptyCollection’ ...

Bundle type _. prov:type="prov:Bundle’ ..
Alternate alternateOf(alt1, alt2
—— — _( — ) Component 5: Alternate
Specialization specializationOf(infra, supra)
Collection ... prov:type="prov:Collection' ...

Component 6: Collections

Membership

hadMember(c,e)

20130430/#prov-dm-types-

and-relations-fig



https://www.w3.org/TR/2013/REC-prov-dm-20130430/#prov-dm-types-and-relations-fig

W3C PROV. Ejemplos

https://data.globalchange.gov/image/1a061197-95cf-47bd-9db4-f661c711al174
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https://data.globalchange.gov/image/1a061197-95cf-47bd-9db4-f661c711a174

W3C PROV. Ejemplos

https://lucmoreau.wordpress.com/2015/06/24/provenance-of-publications-a-prov-style-for-latex/

r’”"&ﬁ&&giyw¢4xm. r”'?@ﬁz;m;;zﬁ“‘“j r’“’;;;;;;;ZEJ*"“W

bpe: povPason | 508937)0.507]-def3-a799- 305644 7ec8ad T | P provOmmizaton !

mme: Luc Moreau | S O e e R,

‘\provAuthor {Luc Moreau}
{http://orcid.org/eeee-8002-3494-128X}

neadine: The Rationsie 8 ‘\provOrganization {University of Southampton} name: SOCIAM (EP/J017728/1) C::JHPEOSQZQZGQGTLdeﬂ%a??@&OS644%x8a£_ﬂi::)

| {http://www.soton.ac.uk/} e _

‘provTitle {The Raticnale of PROV}
headline: The Rationale of PROV
\provProject
{SOCIAM (EP/1817728/1)}
- m— {http://vwww.sociam.org/}

-~ RE ___ b ;o {http:/ v, epsrc.ac.uk/}
\‘h~j}EEEpnn!dnl20139?391;«;> \provBibliography
o T ‘\bibliographystyle{elsarticle}
wr ‘\bibliography{rationale} ‘
(::T_iﬂiOSQZZQO-aOTl-4ef3-a799-3056447ec8355q_ =

@TechReport{prov-dm: 28138438,
author = {Luc Moreau and Pacle {Missier (eds.)} .},
title = {PROV-DM: The PROV Data Model},
institution = {World Wide Web Consortium},
year = {2813},
type = {W3C Recommendation},
number = {REC-prov-dm-2@813843a},
month = oct,
url = {http://www.w3.0rg/TR/2813/REC-prov-dm-28138438/}}

headline: The Rationale of PROV



https://lucmoreau.wordpress.com/2015/06/24/provenance-of-publications-a-prov-style-for-latex/

W3C PROV Document

:String@Ferr:

ex

ari

ex:probatinas.Coche.Person@54c87c91 1

used wasAttributedTo

prov:role ex:coche ex:cog erLlave_l_O provitype ex:Persona

prov:startTime 2017-01-30T 12:62:03+00:00
prov:endTime 2017-01-30T12:52:034+00:00
provitype ex:cogerLlave

wasDerivedFrom WasGeneratedBy wasAttributedTo

< ex:probatinas.Coche.LLave@e6eaOc6 >  provroleexilaveCoche

used used\specializationOf

prov:role ex:llaveCoche

ex:abrirCoche 1 0

wasGeneratedBy

prov:startTime 2017-01-30T12:52:03+00:00
prov:endTime 2017-01-30T12:52:03+00:00
prov:type ex:abrirCoche

,j 7;;;);obatinas.coche.C0che@50Cs7l;2 1_2‘—7 -

pecializationOf

ex:state ex:cerrado

vasDerivedFrom

ex:state ex:ablerto

l 7g);p?robatinas.Coche.Coche@50087‘b£ - i

S é;jprobatinas.Coche.Coche@50087b2 _1»_-1“, T

>

>
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PROV-Templates

ObjectModelled
= document
\\ prefix tmpl <http://openprovenance.org/tmpl#s
h prefix var <http://openprovenance.org/varss
source type: var:ObjectModelledType T pr‘E-le ex <http:.-"fe3{amp1e.l:|r‘g.f}

\ entity(var:ObjectModelled, [tmpl:value @ = 'ex:probatinas.Coche.Coche@5@c87b21', tmpl:2dvalue_ @ 8 = 'exiCoche'])

il 5 type: var:ObjectModelledType Ij
. state:  ex:Cerrado entity(variinput®, [tmpl:value_@ = 'ex:probatinas.Coche.lLlave@etealch'])
\‘ -.\\-
\\ T agent @ entity(var:message,[tmpl:value_® = 'ex:abrirCoche_1_8'])
ype d entity(var:messageStartTime, [tmpl:2dvalue_@& @ = "2Z817-81-38T13:52:83" %% xsd:dateTime])
type: ex:abrirCoche startTime: v ! entity(var:messageEndTime, [tmpl:2dvalue_@_@ = "2817-81-38T13:52:83" %% xsd:dateTime])
endTime: wi 1 att
! use
. entity(var:event,[tmpl:value_@ = 'ex:abrirCoche_1_@'])
type: ex:Persona message entity{var:eventStartTime, [tmpl:2dvalue_0_& = "2817-81-38T13:52:83" %¥ wxsd:dateTime])
entity(var:eventEndTime, [tmpl:2dvalue_@ 8 = "Z817-81-38T13:52:83" %% wsd:dateTime])
/
/!
/, entity(var:agent,[tmpl:value_@ = 'ex:probatinas.Coche.Person@s4cd7c91_1'1])
—
type: ex:abrirCoche entity({var:source,[tmpl:value_@ = 'ex:probatinas.Coche.Coche@58c37b21_1'])

startTime:  var:messageStartTime entity({var:target, [tmpl:value @ = 'ex:probatinas.Coche.Coche@58c87b21 2'1)
endTime: var:messageEndTime

endDocument

bundlel

Templates Bindings



PROV-Template

ObjectModelled

/L

Usa

type: exabrirCoch
StarTime:  varactionsta
endTime:  varactionEn

an
e
'

type: ex:abrirCoche
startTime:  var:messageStartTime
endTime:  var:messageEndTime

Te m p | a t e S -

Expansion

genera

povistriTine  2017-01-30T12:52:03+00:00
provendTims  2017-0130T12:52:03400:00
proviype exeogarllrve

wasDerivedFrom. wasAtributedTo

— == ™ —— S
ex-probatinas. Coche LLave(@e6eadc6 > | provole exllaveCocks ex:probatinas. Coche. Coche(@50c87b21

“pecializationOf

" exiprobatinas.Coche Coche@S0c87b21_1

spasializationOf

povaole excllaveCoche

PROV document

Usa

document

prefix tmpl <http://openprovenance.org/tmpl#>
prefix var <http://openprovenance.org/vark>
prefix ex <http://example.org/>

entity(var:CbjectModelled, [tmpl:value_@

‘ex:probatinas.Coche.Coche@58c87b21°, tmpl:2dvalue_B_8 = 'ex:Coche'])
entity(var:inpute, [tmplivalue_® = 'ex:probatinas.Coche.llave@e6eades’ ])
entity(var:message, [tmplivalue @ = 'ex:abrirCoche_1 8'])

entity(var:messageStartTime, [tmpl:2dvalue_@ @ = "2017-61-36713:52:03" %% xsd:dateTime])
entity(var:messageEndTime, [tmpl:2dvalue_0_0 2017-81-30T13:52:83" %% xsd:dateTime])

entity(var:event,[tmplivalue @ = 'ex:abrirCoche 1 @']1)
entity(var:eventStartTime, [tmpl:2dvalue_@ @ = "2017-01-30T13:52:93" %% xsd:dateTime])
entity(var:eventEndTime, (tmpl:2dvalue @ @ = “2@17-21-30T13:52:03" %% xsd:dateTime])

entity(var:agent,[tmpl:value_@ = 'ex:probatinas.Coche.Persongs4ca7cal_1'1)

entity(var:source, [tmpl:value_@ =
entity(var:target, [tmpl:value 8 =

:probatinas.Coche.Cocne@5eca7b2l_1'1)
robatinas.Coche.Cocha@58ca7bzl_2'])

endDocument



PROV-Template

Bindings

Bindings

document

prefix tmpl <http:/s/fopenprovenance.org/tmpl#>
prefix var <http://fopenprovenance.org/varss
prefix ex <http:/ example.org/>

entity{var:0bjectModelled, [tmpl:value @ = 'ex:probatinas.Coche.Coche@5@c87b21', tmpl:2dvalue_@ @ = 'ex:Coche'])
entity({var:input®,[tmpl:value_@ = 'ex:probatinas.Coche.lLLave@efeadcs'])

entity({var:message,[tmpl:value_@ = 'exiabrirCoche_1_@&'])

entity{var:messagesStartTime, [tmpl:2dvalue_@8 & = "2817-81-38T13:52:83" %% xsd:dateTime])
entity({var:messageEndTime, [tmpl: 2dvalue_@ @ = "2817-81-38T13:52:83" %% xsd:dateTime])
entity{var:event,[tmpl:value_@ = 'ex:abrirCoche_1_8'])

entity(var:eventStartTime, [tmpl: 2dvalue_©8_@ = "2817-81-38T13:52:83" %% xsd:dateTime])

entity({var:eventEndTime, [tmpl:2dvalue_@ @ = "2817-81-308T13:52:83" %% xsd:dateTime])
entity({var:agent,[tmpl:value_@ = 'ex:probatinas.Coche.Person@s4c87c91_1'1)

entity{var:source,[tmpl:value_@ = 'ex:probatinas.Coche.Coche@s@c87b21_1'1)
entity(var:target,[tmpl:value_@ = 'ex:probatinas.Coche.Coche@s@c87b2l_2'1])

endDocument



PROV-Template

Templates

Templates

prefix prov <http://fwww.w3.org/ns/provis

prefix tmpl <http://openprovenance.org/tmplfs
acent prefix var <http://openprovenance.org/vard:
g l prefix ex <http://example.org/ >
]

ObjectModelled bundle ex:bundlel
— 1 § entity({var:0bjectModelled, [prov:type='var:0bjectModelledType'])
type: ex:Persor \\\ entity({var:target, [prov:type='var:0bjectModelledType' , ex:state= 'ex:Abierto'])
I | ™ specializationOFf(var:target,var:0bjectModelled)
source type: var:ObjectModelledType T wasGeneratedBy (var:target, var:event, -)
- wasDerivedFrom{var:target,var:source)
type: \\‘
startTime: o — entity{var:source, [prov:type='var:0bjectModelledType' , ex:state= 'ex:Cerrado'])
endTime: gl fpe:  varObjecthodeliedType T activity(var:event, [prov:type = 'ex:abrirCoche’,
ToT— tmpl:startTime = 'var:action5startTime', tmpl:endTime = 'wvar:actionEndTime' ])
T— \ TSl e spe

type: exabrirCoche activity(var:event, [prov:type = 'ex:abrirCoche'])
type: ex:abrirCoche startTime:  var:actionStartTime tar; get
endTime:  var:actionEndTime

; uszed{var:event, var:source, -)

y zpecializationdf{var:source,var:0bjectModelled)
endBundle

T endDocument

type: var:ObjectModelledType
state: ex:Abierto
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Persona -

UML Sequence Diagrams

Objetivo

LLavero :

CogerLLave({coche)

cogerLLave(llaveCoche)

Coche :

abrirCoche{llaveCoche)

abrirCoche

. Cerrado

cemarCoche

N

prov:

P

pros

¢ e

var:param( />

___ __

mar:paramo \)

_var:paramO >

s

7N

prov
{ var: agent prov:location var:paramOLocation
I used wasAttributedTo
prov:role s var:action prov:type Student
Prot prov:itype enrolStudent

tmpl:endTime var:actionEndTime
tmplistartTime var:actionStartTime

prov:role booleanResponse var:outQ >

ex:bundlel

wasGeneratedBy asDerivedFrom




Persona -

UML Sequence Diagrams

Objetivo

CogerLLave(coche)

LLavero :

cogerLLave(llaveCoche)

abrirCoche{llaveCoche)

Coche :

N

prov:

— T
_Souny ‘

pros

T
_§ yarparam0 ‘

s

/g var:param( ‘> ‘
— -

— T
( var:paramQ \)

_— —

var:paramO D)

_
\ var:agent

wasAttributedTo

7N
I‘.‘

prov:location var:paramOLocation

I used

prov:role s var:action prov:type Student

prov:itype enrolStudent
tmpl:endTime var:actionEndTime
tmplistartTime var:actionStartTime

wasGeneratedBy asDerivedFrom

prov:role booleanResponse

var:out0 >

ex:bundlel




UML Sequence Diagrams

Reglas de transformacion. SeqR1

FPersona : LLavero : Coche :

CogerLLave(coche)

DH SeqR1. Cada mensaje (no reply) se traduce a una Activity

cogerLLave(llaveCoche)

abrirCoche(llaveCoche) var:message

provitype cogerLLave
tmpl:endTime varmessageEndTime
tmpl:startTime var:messageStartTime



UML Sequence Diagrams

Reglas de transformacion. SeqR2

FPersona : LLavero : Coche :

CogerLLave(coche) SegR2. Cada LifeLine que representa el envio de un
DH Mensaje es traducido como un Agente

cogerLLave(llaveCoche)

abrirCoche{llaweCoche)

H m

wasAttributedTo

var:message prov:type Persona

prov:type cogerLLave
tmpl:iendTime var:messageEndTime
tmpl:startTime var:messageStartTime



UML Sequence Diagrams

Reglas de transformacion. SegR3

ek Lk e SeqR3. Cada argumento input en un mensaje asincrono o
sincrono es traducido como una entidad

1] S

PN
var:inputQ )
cogerLLave(llaveCoche) S~ -

abrirCoche{llaweCoche)

CogerLLave(coche)

1sed wasAttributedTo

prov:role coche var:message provitype Persona

provitype cogerLLave
tmplendTime var:messageEndTime
tmpl:startTime var:messageStartTime



UML Sequence Diagrams

Reglas de transformacion. SeqR4

A - T e SegR4. Cada argumento output en un mensaje reply
traducido como una entidad
CogerLLave(coche)
i  varinput0
cogerLLave(llaveCoche) e w
abrirCoche{llaweCoche) T r_,/t\l
var:agen
H used wasAfttributedTo
prov:role coche var.message prov:type Persona

provitype cogerLLave
tmpl:endTime var: messageEndTlme
tmpl:startTime var:messageStartTime

wasGeneratedBy

o

var: outputO /J prow:role llaveCoche



UML Sequence Diagrams

Reglas de transformacion. SeqR5

Pl na - Lk e SeqgRS5. Creacion de la relacién wasDerivedFrom

-

CogerlLave(coche) . ____x_\.
\H_téranut9£//

cogerLLave(llaveCoche) r’/\l
var:agent

abrirCoche{llaweCoche)

H used wasAttributedTo

prov:role coche var:message provitype Persona

prov:type cogerLLave ‘\

tmplendTime var:messageEndTime
tmpl:startTime var:messageStartTime

wasDerivedFrom wasCGeneratedBy

r"'-'____ ___\-\_"‘-\.
¢ var:outputO > prov:role llaveCoche

-



UML Sequence Diagrams. Algoritmo

SeqR1. Cada mensaje se traduce a una | procedure Seq2PRON
. [ > 2 forEach message in SqD do

ACtIVIty 3 print activity(var:message.[ prov:type ="<messageName=",
4 tmpl:startTime= 'var:messageStartTime',
5 tmpl:endTime = 'var:messageEndTime' ])

- . - 6 print agent(var:agent, [prov:type ="<LifeLineName="])

Seq R2. Cada LifeLine que representa el envio [ > 7 print wasA(tmbutgedTo[(l\»J'ar:11121'Jsage, \»‘aliigent) :

& List inParamsList = message.arguments

de un mensaje es traducido como un Agente

9 foreach inputN in inParamsList do
10 print entity(var:inputN, [prov:type ="namelnputN"])
11  print used(var:message, var:inputN.-,

: R 12 rov:role="<paramName=>"
SeqR3. Cada argumento input en un mensaje 1 endForEach Lp P )
asincrono o sincrono es traducido como una I D 14 if hasReply(message)
. 15  List outParamList=getReplyMsg(message).arguments
ent|dad 16  foreach outputN in outParamsList do
17 print entity(var:outputN,[prov:type="nameOutputN"])
18 print wasGeneratedBy(var:outputN, var:message,-,
19 rov:role="<paramName="
Seq R4. Cada argumento OUtpUt en un [ > 20 foreach inputN in inf[’}éramsList dop )
mensaje reply traducido como una entidad 21 print wasDerivedFrom(var:outputN, var:imputN)
22 endForEach
23  endForEach
24 endIf

> 25 endForEach
26 endProcedure

SeqgR5. Creacion de la relacion wasDerivedFrom I




UML Sequence Diagrams. Algoritmo

1 procedure Seq2PROV
2 forEach message in SqD do

3
4
5
6
7
8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

print activity(var:message,[prov:type ="<messageNo» -~ 3
tmpl:startTime= 'var:messageStartTime ',
tmpl:endTime = 'var:messageEndTime' ]) 4
print agent(var:agent, [prov:type ="<Lifeli 1)
print wasAfttributedTo(var:message, var:age ht) 5
List inParamsList = message.arguments
foreach inputN in inParamsList do
print entity(var:inputN, [prov:type ="name
print used(var:message. var:inputN.-,
[ prov:role="<paramName"®

endForEach
if hasReply(message)
List outParamList=getReplyMsg(message).arguments
foreach outputN in outParamsList do
print entity(var:outputN,[prov:type="nameOutputN"])
print wasGeneratedBy(var:outputN, var:message,-,
[ prov:role="<paramName="])
foreach inputN in inParamsList do
print wasDerivedFrom(var:outputN, var:inputN)
endForEach
endForEach
endIf

25 endForEach
26 endProcedure

print activity(var:message,| prov:type ="<messageName=>",
tmpl:startTime= 'var:messageStartTime"',
tmpl:endTime = 'var:messageEndTime' ])
— n

print agent(var:agent, [prov:type = "<LijfeLineName="))
print wasAttributedTo(var:message, var:agent)



UML Sequence Diagrams. Algoritmo

1 procedure Seq2PROV

2 forEach message in SqD do

3 print activity(var:message,[ prov:type ="<messageNo» '
4 tmpl:startTime= 'var:messageStartTime ',

5 tmpl:endTime = 'var:messageEndTime' ])

6 print agent(var:agent, [prov:type ="<LifeLi 1)
7 print wasAttributedTo(var:message, var:age i)

8 List inParamsList = message.arguments

9 foreach inputN in inParamsList do
10  print entity(var:inputN, [prov:type ="name
11  print used(var:message. var: inputN.-,

12 [ prov:role="<paramName"®
13 endForEach

14 if hasReply(message)
15  List outParamList=getReplyMsg(message).arguments

16  foreach outputN in outParamsList do

17 print entity(var:outputN,[prov:type="nameOutputN"])

18 print wasGeneratedBy(var:outputN, var:message,-,
19 [ prov:role="<paramName="])
20 foreach inputN in inParamsList do

21 print wasDerivedFrom(var:outputN, var:inputN)
22 endForEach

23  endForEach

24 endIf

25 endForEach
26 endProcedure

10
11

12
13

foreach mputN in mParamsList do
print entity(var:imputN, [prov:type ="namelnputN"])
print used(var:message, var:mputN.-,

| prov:role="<paramName="])

endForEach

16  foreach outputN in outParamsList do

17 print entity(var:outputN.[prov:type="nameOutputN"])
18 print wasGeneratedBy(var:outputN, var:message.-.

19 | prov:role="<paramName="])
20 foreach mnputN in inParamsList do

21 print wasDerivedFrom (var:outputN, var:inputN)

22 endForEach

23  endForEach
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= UML State Diagrams



UML State Diagrams

Objetivo

/f —__ ___ .I""\L ~— =
\\kvar Ob_]ect) l
C\ var: Dbject >

prowv:ty
specializationOf
prov:ty
abrirCoche prov:type Coche var:source -\D
Abierto 7
. Cerrado
specializationOf used

/[ cemarCoche

var:event ex:state abierto

wasDerivedFrom /wasGeneratedBy

—_— o provitype abrirCoche
Qvar: target ) tmplendTime var:eventEndTime

tmpl:startTime var:eventStartTime

ex:state cerrado




UML State Diagrams

StR1. Objeto modelado con el diagrama de estados es considerado

una entidad
abrirCoche

. - Abierto
errado
I cemarCoche i var:Object :‘)

prov:type Coche



UML State Diagrams

StR2. El evento dentro de una transicion es traducido en una actividad

- /,—-‘___ . . —
o abrirCoche \Hﬁfarijkueciw;)
Abierto —__ -
. Cerrado
/[ cemrarCoche prov:type Coche

var:event

provitype abrirCoche
tmpl:endTime var:eventEndTime
tmpl:startTime var:eventStartTime



UML State Diagrams

StR3. Cada estado es traducido en una entidad

( var:Object ,

abrirCoche
Abierto L~ —
Cerrado provitype Coche [ wvar:source )
I cerrarCoche ﬁ -

var:event ex:state cerrado

wasDerivedFrom /wasGeneratedBy

prov:type abrirCochse
tmpl:endTime varneventEndTime

( var:itarget )
— tmpl:startTime var:eventStartTime

axrstate ablaro



UML State Diagrams

StR4. Creacion de la relacion wasDerivedFrom

;:_'»var:Object—

abrirCoche

- ™, ]
Abierto
. Cerrado P S
prov:type Coche ( var:source )

cemmarCoche l
usec

var:event ex:state cerrado

wasDerivedFrom /wasGeneratedBy

_— — provitype abrirCoche
(  var:target ) tmpl:endTime var:eventEndTime
tmpl:startTime var:eventStartTime

ex:state ablerto



UML State Diagrams

StR5. i Dentro de un estado Compuesto?

( var:Object )
abrirCoche specializationOf
i b ;
. Abierto s
Cerrado g
J provitype Coche ( var:source )
/[ cemarCoche specializationOf used

var:event ex:state cerrado

wasDerivedFrom /wasGeneratedBy

— prov:type abrirCoche
_ var:target ) tmplendTime var:eventEndTime
— o tmpl:startTime var:eventStartTime

ex:state abterto



UML State Diagrams. Algoritmo

-

if transition is within a state

8 print entity(var:<compName=>,
9 [prov:type="<objectName=>".u2p:state="<compNameState ="
10 print specializationOf(var:<compName= var:Object)

StR1. Objeto modelado con el diagrama de estados es [ N 11 endIf

. . 12 if typeof transition.source= ="State"

Considerado una entidad 13 print entity(var:source.

14 [ prov:type="<objectName="u2p:state="<sourceName=>"
L, . 15 print used(var:event.var:source.-)

StR2. El evento dentro de una transicion es traducido | » 16 if wansitionis withina state

en uha actividad 17 print hadMember(var: <compName=>. var:source)
18 print wasInvalidatedBy(var:source. var:event)
19 else

StR3. Cada estado es traducido en una entidad [ > 3(1) eni:::;nt spectalizationOfvarsoueevarOhiey
22 endIf
23 if typeof transition.target= ="State"

StR4. Creacion de la relacion wasDerivedFrom l D 24 print entity(vartarget.
25 [prov:type="<objectName=>"u2p:state="<rargetName=>"])
26  print wasGeneratedBy(var:event.var:target.-)

StR5. éDentro de un estado Compuesto? | » 27 if wansition.source = = "State”
28 print wasDerivedFrom (var:target.var:source)
29  endIf

30 if transition is within a stat

1 PRSI O TR, A b N I Y I 1 A P TR



UML State Diagrams. Algoritmo

1 procedure SMD2PROV
2 forEach message in SMD do

[N

= =)

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

37

print entity(var:Object, [prov:type="<objectName=>"])
print activity(var:event, [prov:type ="<EventName=>",
tmpl:startTime= 'var:eventStartTime',
tmpl:endTime = 'var:eventEndTime' ])
if transition is within a state
print entity(var:<compName=>,
[prov:type="<objectName>",ulp:state="<¢
print specializationOf(var:<compName>.va
endIf
if typeof transition source= ="State"
print entity(var:source,
[prov:type="<objectName="12p:stat
print used(vareventvar:source,-)
if ftransition is within a state
print hadMember(var:<compName=>, var:sour
print wasInvalidatedBy (var:source, var:event)
else
print specializationOf(var:source,var:Object)
endIf
endIf
if typeof transition target= ="State"
print entity(var:target.
[prov:type="<objectName>"u2p:state="<rargetName="])
print wasGeneratedBy(var:event.var:target,-)

<sourceName="])

if transition.source = = "State"
print wasDerivedFrom (var:target.var:source)
endIf

if transition is within a state
print hadMember(var:<compName™>, var:target)
else
print specializationOf(var:target.var:Object)
endIf
endIf

endForEach
endProcedure

3

print enfity(var:Object. [ prov:type="<objeciName="])



UML State Diagrams. Algoritmo

1 procedure SMD2PROV
2 forEach message in SMD do

3 print entity(var:Object. [ prov:type="<objectName="])

4 print activity(var:event, [ prov:type ="<FEventName>",

5 tmpl:startTime= 'var:eventStartTime',

6 tmpl:endTime = 'var:eventEndTime' ])

7 if transition is within a state . —— "o r —
¢ print emyCanccomName, 4 print activity(var:event, [prov:type ="<EventName=".
9 [prov:type="<objectName=>"u2p:state="-<¢

L e enguarScompRime.ve A 5 tmpl:startTime= 'var:eventStartTime'.

12 if typeof transition.source=="State"

13 print entity(var:source, 6 l - dT . j— ! ¥ - F E dT " ! ] )
14 [prov:type="<objectName>"2p:state} <sourceName="]) tll]'p EI]' lllle 1" ﬂ]. ' ET# Ellt Il lIlle

15 print used(vareventvar:source,-)

16 if ftransition is within a state

17 print hadMember(var:<compName=>, var:souri

18 print wasInvalidatedBy (var:source, var:event)

19 else

20 print specializationOf(var:source,var:Object)

21 endIf

22 endIf

23 if typeof transition.target=="State"
24 print entity(var:target.

25 [prov:type="<objectName>"u2p:state="<rargetName="])
26  print wasGeneratedBy(var:event,var:target,-)

27 if transition.source == "State"

28 print wasDerivedFrom (var:target.var:source)

29  endIf

30 4if transition is within a state

31 print hadMember(var:<compName™>, var:target)
32 else

33 print specializationOf(var:target.var:Object)

34  endIf

35 endIf

36 endForEach
37 endProcedure



UML State Diagrams. Algoritmo

| procedure SVDIPROV 12 if typeof transition.source= ="State"
2 forEach message in SMD do .
e e e 13 print entity(varisource,
14 [ prov:type="<objectName="u2p:state="<sourceName="])

15 print used(var:event.var:source.-)

4
5 tmpl:startTime= 'var:eventStartTime',
6 tmpl:endTime = 'var:eventEndTime' ])
7 if transition is within a state

8 print entity(var:<compName=>,

9 [prov:type="<objectName>",ulp:state="<¢

10 print specializationOf(var:<compName>.va

1] endIf

12 if typeof transition.source=="State"

13 print entity(var:source, . - " 1

14 [prov:type="<objectName=>"ulp:statey <sourceName>"]) T i ! B = =

15 print used(var:event.var:source.-) '2 3 l f r} pEGf I]' alls 1 thll' tal g Et S ta te

16 if ftransition is within a state . -

17 pr::.nt hadMeml')er(\'ar:{ compNaine>, var:souri p‘ r l I'l. t EI]tlt},‘{"a 1‘ : ta 1‘ E Et .

18 print wasInvalidatedBy (var:source, var:event) =

19 else - . . — I . T 1] - —_ a ey 10
20 print specializationOf(var:source,var:Object) [pl GR " r} p E_ - QE).JF EJC I"h'l [TH 'l E? = 3 l‘lzp " E‘Itate_ < rﬂl} EEI*M{II?}E - ])
21 endIf

2 enare print wasGeneratedBy(var:event.var:target.-)

23 if typeof transition.target=="State"
24 print entity(var:target.

25 [prov:type="<objectName>"u2p:state="<rargetName="])
26  print wasGeneratedBy(var:event,var:target,-)

27 if transition.source == "State"

28 print wasDerivedFrom (var:target.var:source)

29  endIf

30 4if transition is within a state

31 print hadMember(var: <compName>, var:target)
32 else

33 print specializationOf(var:target.var:Object)

34  endIf

35 endIf

36 endForEach
37 endProcedure
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= Extraccion de Bindings



¢ Como capturar Bindings?




Proxy-Pattern

Client cdinteface==
---------- :3. Subject

—4 DoAction() < —

delegate

Proxy RealSubject

—

DoAction() DoAction()




Dynamic Proxy

Coche ferrarli = new Cochel(); ICoche ferrari = (ICoche) ProxyProv.generateProxy(new Coche()):
(ILLavero) ProxyProv.generateProxy(new LLaverc());

LLavero llaveroc = new LLavero(): ILLaverc llavero

LLave llaveCoche = llavero.cogerLlave( coche: "Ferrari"); LLave llaveCoche llaverc.cogerLlave{ coche "Ferrari");

ferrari.abrirCoche (1laveloche) ; _ ) _
ferrari.abrirCoche (llaveloche) ;



Dynamic Proxy

Entity activitvEntity = pfactory.newEntity (var( param: "message")):

activityEntity.getOther () .add (pfactory.newOther (tmpl{ param: "value 0"}, ex( param: m.getName() + " " + generateldentifier(m.getName()) + " " + getl
listEntities.add{activityEntity) ;

i0n the method
- =thod

SimpleDateFormat xadDateTli = new SimpleDateFormat{ pattern: "yyyy-MM-dd'T'HH:mm:=s") »

wvalna O 0 ;‘-:-:n— Fhe -._-,:-.'-,:m-':u 718 }

; L o
Fobdlie AL Lo PVl dlll AUdydilUlls WoW FiisdD

Entity startlTimeEntity = pfactory.newEntity (var{ param "messageStartTime")):

startlimeEntity.getlther () .add (pfactory.newlther (tmpl{ param: "2dvalue 0 0"}, xadDatelime.format(start), pfactory.getName().X5D DATETIME)):
listEntities.add (startTimeEntity) ;

= ST RTIES

[=
L=

I N My P (. r— e =T o
fIodild L Lo LA Lallil saUlVallbs oW ¥ (=

ttrihpte

[51]
5]

Entity endTlimeEntity = pfactory.newEntity (var({ param: "messageEndTime")):

endTimeEntity.getOther () .add (pfactory.newlther (tmpl { param: "2dvalue 0 0"}, xzsdDateTime.format(end), pfactory.getName () .X5D DATETIME)):
listEntities.add {endTimeEntity) ;
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Resumen de la “metodologia”

UML diagrams JJ

N

/ generate
» 4

Rel t
PROV-Templates SIS

Methods

use '
Java interface

4 o
PROV-documents « Expansion use
generate implements
use
generate[”
Bindings Proxy-Prov Class

A

contains



Caso de estudio

Creacion de templates

UML diagrams

4 “
, ' generate

N

¥ )

Rel t
PROV-Templates S

Methods

Relevant methods

cogerLlave, SQ, cogerLlave SQ tmpl.provn
abrirCoche, SQ,abrirCoche SQ tmpl.provn
cerrarCoche, SD, cerrarCoche SD tmpl.provn
abrirCoche, SD,abrirCoche SD tmpl.provn

Persona : LLavero : Coche :

CogerLLave(coche)

k
—
I

cogerLLave(llaveCoche)

abrirCoche(llaveCoche)

Cogerllave(coche)

entity(var:inpute)

entity{var:output@)

used(var:message, var:input@, -, [prov:role='ex:coche'])
wasGeneratedBy (var:output®,var:message,-, [prov:role='ex:1laveCoche'] )
wasDerivedFrom(var:output®,var:input@)

activity(var:message, [prov:type = 'ex:cogerlLlave',

hmpl:startTime = 'yarimessageStartTime', tmpl:endTime = ‘'var:messageEndTime' 1)
agent({var:agent, [prov:type='ex:Persona']) B
washAttributedTo(var:message, var:agent)

abrirCoche(llaveCoche)

entity{var:input@)
used(var:message, var:input@, -, [prov:role='ex:llaveCoche'])

activity(var:message, [prov:type = 'ex:abrirCoche’,

tmpl:startTime = 'var:messageStartTime', tmpl:endTime = 'var:messageEndTime' ])
agent{var:agent, [prov:type='ex:Persona'])
wasAttributedTolvar:message, var:agent)

abrirCoche

Abierto
. Cerrado

T cemarCoche

abrirCoche

entity(var:0bjectModelled, [prov:type='var:0bjectModelledType'])
entity(var:target, [prov:type='var:0bjectModelledType' , ex:state= 'ex:fbierto'])
specializationOf (var:target,var:0bjectModelled)

wasGeneratedBy(var:target, var:event, -)

wasDerivedFrom{var:target,var:source)

entity({var:source, [prov:type='var:0bjectModelledType' , ex:state= 'ex:Cerrado’'])

activity(var:event, [prov:type = 'ex:abrirCoche’,
tmpl:startTime = 'var:actionStartTime', tmpl:endTime = 'var:actionEndTime' 1)
activity(var:event, [prov:type = 'ex:abrirCoche'])

used{var:event, var:source, -)
specializationOf{var:source,var:0bjectModelled)

- 3 . » =
wasDerivedFrom{var:target,var:source)

entity{var:source, [prov:type='var:ObjectModelledType' , ex:state= 'ex:Abierto'])

activity(var:action, [prov:type = 'ex:cerrarCoche',
|'trnp1:star“tTime = 'var:actionStartTime', tmpl:endTime = 'var:actionEndTime' J)
activity(var:event, [prov:type = 'ex:cerrarCoche'])

wasInformedBy({var:event, var:action)

used(var:action, var:source, -)
specializationOf(var:source,var:0bjectModelled)



generate '
Bindings < Proxy-Prov Class
) A

Caso de estudio

Generacion de bindings

Java interface
4 b

implements

contains

entity(var:0ObjectModelled, [tmpl:value_@ = 'ex:probatinas.Coche.Coche@5@cd7b21',
tmpl:2dvalue_©@ @ = 'ex:Coche'])

entity(var:input®, [tmpl:value_® = 'ex:probatinas.Coche.Lllave@ekeadcs'])

entity(var:message, [tmpl:value_@ = 'ex:abrirCoche_1_8'])
entity(var:messageStartTime, [tmpl:2dvalue 8 @ = "2817-81-38T13:52:83" %% xsd:dateTime])
entity(var:messageEndTime, [tmpl:2dvalue_@ @ = "2@817-81-38T13:52:83" %% xsd:dateTime])

entity(var:event, [tmpl:value_@ = 'ex:abrirCoche_1_8'])
entity(var:eventStartTime, [tmpl:2dvalue @ @ = "2@17-81-3@8T13:52:83" %% xsd:dateTime])
entity WHLLINETIL - - ;

entity

entity
entity

E

prefix tmpl <http://openprovenance.org/tmpl#s
prefix var <http://openprovenance.org/varis
prefix ex <http://example.orgs>

entity(var:input@, [tmpl:value_8 = 'ex:probatinas.Coche.lLlavero@abcdef'])
entity(var:output®, [tmpl:value_@ = 'ex:probatinas.Coche.llave@eceadca' ])
entity(var:message, [tmpl:value_@ = 'ex:cogerllave_1_8'])

entity(var:messageStartTime, [tmpl:2dvalue ® @ = "2817-81-38T13:52:83" %% xsd:dateTime])
entity(var:messageEndTime, [tmpl: 2dvalue_@ @ = "2817-81-38T13:52:83" %% xsd:dateTime])
entity(var:agent, [tmpl:value_@ = 'ex:probatinas.Coche.Person@sd4cd7c91_1']1)

endlocument

1 ICoche

(0 ILiavero

.

___________,_.

h .
1

i

1

H

1

H

i

r

Coche ProxyProv

| o

lavero ProxyProv

ICoche ferrari = (ICoche) ProxyProv.generateProxy(new Coche()):
ILLaveroc llavero {ILLavero) ProxyProv.generateProxyinew LLawvero()):

LLave llaveCoche = llawvero.cogerLlave( coche: "Ferrari'):

ferrari.abrirCoche (llawveCoche) ;



Caso de estudio

Generacion de bindings

Coche ferrari = new Cochel(); ICoche ferrari = (ICoche) ProxyProv.gencerateProxy(new Coche()):
Llaveros llaverc = new LLavero(): Illaverc llaverc = (ILLavero) ProxyProv.generateProxvinew Llavero());
LLave llaveCoche = llavero.cogerLlave( coche: "Ferrari"); LLave llaveCoche = llawverc.cogerLlave( coche: "Ferrari");

ferrari.abrirCoche (1laveloche) ; _ ) _
ferrari.abrirCoche (llaveloche) ;



Caso de estudio

Generacion de bindings

Entity activitvEntity = pfactory.newEntity (var( param: "message")):

activityEntity.getOther () .add (pfactory.newOther (tmpl{ param: "value 0"}, ex( param: m.getName() + " " + generateldentifier(m.getName()) + " " + getl
listEntities.add{activityEntity) ;

i0n the method
- =thod

SimpleDateFormat xadDateTli = new SimpleDateFormat{ pattern: "yyyy-MM-dd'T'HH:mm:=s") »

wvalna O 0 ;‘-:-:n— Fhe -._-,:-.'-,:m-':u 718 }

; L o
Fobdlie AL Lo PVl dlll AUdydilUlls WoW FiisdD

Entity startlTimeEntity = pfactory.newEntity (var{ param "messageStartTime")):

startlimeEntity.getlther () .add (pfactory.newlther (tmpl{ param: "2dvalue 0 0"}, xadDatelime.format(start), pfactory.getName().X5D DATETIME)):
listEntities.add (startTimeEntity) ;
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Entity endTlimeEntity = pfactory.newEntity (var({ param: "messageEndTime")):

endTimeEntity.getOther () .add (pfactory.newlther (tmpl { param: "2dvalue 0 0"}, xzsdDateTime.format(end), pfactory.getName () .X5D DATETIME)):
listEntities.add {endTimeEntity) ;



Caso de estudio

PROV-Templates

A

use

PROV-documents . ’ Expansion ‘
- generate
use
\d
Bindings <

entity(var:0ObjectModelled, [prov:type='var:0bjectModelledType'])
entity({var:target, [prov:type='var:0bjectModelledType' , ex:state= 'ex:Cerrado'])

entity(var:ObjectModelled, [tmpl:value_® = 'ex:probatinas.Coche.Coche@5@c87b21',
tmpl:2dvalue_@ @ = 'ex:Coche'])

entity(var:input@, [tmpl:value_® = 'ex:probatinas.Coche.Llave@etealck'])

| specializationOf(var:target,var:ObjectModelled) ent:!_'ty(uar‘:message*[‘tmplivalue_a = 'Ex:abr‘ir‘[och?Tl_B']) - [ .
entity(s entit s tELu'asGeneratedBy(var:target, var:action, -) ent:!.ty(uar':messageStar‘t:Tlmer[tmpl:2dvalue_9_9 = "2817-81-38T13:52:83" %% xsd:date.ETlme])
entity(var:inpu wasDerivedFrom({var: target , var: source dentity(var:messageEndTime, [tmpl:2dvalue_B_@ = "2817-81-38T13:52:83" %% wsd:dateTime])
: ( Eet, ) UL UImETI
used(var entity(var:output !
.. used{var:message, entity(var:source, [provitype='var:ObjectModelledType' , ex:state= 'ex:Abierts']) pr‘e-F:!.x tmpl <httpEnti‘ty(\:'al"IEVEﬂt;[tmpll\fﬂlUE_@ = 'ex:abrirCoche_1_8'])
aCthlt'.‘awasﬁener‘a‘tedﬁy(\fa activity(var:action, [provitype = 'ex:cerrarCoche’, prefix var <http:entity{var:eventStartTime,[tmpl:2dvalue_8 @ = "2817-81-38T13:52:83" %% xsd:dateTime])
tmpl yasDerivedFrom(ve  [tmplistartTime = ‘var:actionStartTime', tmpl:endTime = ‘var:actionEndTime' 1) prefix ex <http:/entitylvar:eventEndTime, [tmpl:2dvalue B_@ = "2817-81-38T13:52:83" %% xsd:dateTime])
ager+{us \ ; . \
entity({var:0bjectModelled rov:type="var:0bjectModelledType .
wa: . v( ] » [p . ¥p . ] \ ype']) . . . entity(var:agent, [tmpl:value_©® = 'ex:probatinas.Coche.Person@54c87c91_1'])
“entity(var:target, [prov:type='var:ObjectModelledType' , ex:state= 'ex:Abierto']) entityi{var:inputa
specializationOf(var:target,var:0bjectModelled) entity(var:outputentity(var:source,[tmpl:value_8 = 'ex:probatinas.Coche.Coche@58c87b21_1'])
wasGeneratedBy(var:target, var:event, -) entity(var: messagentity(var:target,[tmpl:value_ﬁ = 'ex:probatinas.Coche.Coche@5@cd7b2l_2'1)
wasDerivedFrom(var:target,var:source s ' ¥ a
( g=ts ) entity{var:messageStartTime, [tmpl:2dvalue ® @ = "2817-81-38T13:52:83" %% xsd:dateTime])

entity({var:source, [prov:type='var:ObjectModelledType’ , ex:state= 'ex:Cerrada’]) entity({var:messageEndTime, [tmpl:2dvalue_@ @ = "2817-81-38T13:52:83" %% wsd:dateTime])

activity(var:event, [prov:type = 'ex:abrirCoche', entity(var:agent,[tmpl:value_@ = 'ex:probatinas.Coche.Person@sd4c87c91_1'])
tmpl:startTime = 'var:actionStartTime', tmpl:endTime = 'var:actionEndTime' ]) endlocument
activity({var:event, [prov:type = 'ex:abrirCoche’'])

used{var:event, var:source, -]
specializationOf(var:source,var:0bjectModelled)

Bindings

Templates



Caso de estudio

. meﬂtity(h‘ar‘:ObjECtHDdelledJ [prov:type="var:0bjectModelledType'])
entity (v entity(var| cnrity(var i entity(var:target, [prov:type='var:ObjectModelledType’ , ex:states 'ex:Abierto’'])

PROV-documents

« ’ Expansion }
generate
use
v

gener
Bindings .

"\;;-; ;robatinas.C oche.LLave@ e6e7a6;5\<\';>

& T ex :String@Ferrari\ \t)

ex:probatinas.Coche.Person@54c87c91_1

used

wasAttributedTo

prov:role ex:coche

ex:cogerLlave 1 _0

prov:type ex:Persona

provitype ex:cogerLlave

wasDerivedFrom

prov:role ex:llaveCoche

prov:startTime 2017-01-30T12:52:03+00:00
prov:iendTime 2017-01-30T12:52:03+00:00
provitype ex:abrirCoche

WasGeneratedBy

prov:startTime 2017-01-30T12:52:03+00:00
prov:endTime 2017-01-30T12:52:03400:00

wasAttributedTo

prov:role ex:llaveCoche &< :; ex:probatinas.Coche.Coche@50c

,tpecnahzatxonof

:T# 7e'x:prrobatinas.Coche,Coche@50087b51‘_—11

used used \specializationOf

ex:abrirCoche 1 _0

ex:state ex:cerrado

wasGeneratedBy wasDerivedFrom

<:::7;;:probatinas.Coche.Coche@50c87b I_‘Z»i\/>

ex:state ex:ablerto

entity(var:agent,
endDocument

87b21

e

Of(var:target,var:0bjectModelled)
{wvar:target, var:event, -)
var:target,var:source)

[prov:type="'var:0bjectModelledType' , ex:state= 'ex:Cerrado’'])

wvent, [prov:type = 'ex:abrirCoche’,
e = 'var:actionStartTime', tmpl:endTime = 'var:actionEndTime' 1)
wvent, [prov:type = 'ex:abrirCaoche'])

, var:isource, -)
Of (var:source,var:0ObjectModelled)

lled,[tmpl:value_@ =
= 'ex:Coche'])

'ex:probatinas.Coche.Coche@s@c87b21 ",

=

pl:value_@ = 'ex:probatinas.Coche.LlLlave@eseadcit'])

mpl:value @ = 'ex:abrirCoche_1_8'])
rtTime, [tmpl:2dvalue_@ O = "2817-21-38T13:52:83" %% xsd:dateTime])
Time, [tmpl:2dvalue_@_@ = "2817-81-38T13:52:03" %% xsd:dateTime])

1:value_@ = 'ex:abrirCoche_1_8'])

Time, [tmpl:2dvalue_©_@ = "2817-81-38T13:52:83" %% xsd:dateTime])
me, [tmpl:2dvalue_@_© = "2817-81-38T13:52:83" %% xsd:dateTime])
l:value_@ = 'ex:probatinas.Coche.Person@54c87c91_1']1)
'ex:probatinas.Coche.Coche@5@c87b21_1'])
'ex:probatinas.Coche.Coche@5@c87b21_2'1)

=
=t
=
al
-
c
o
-]
1

alue @ @ = "2017-01-30T13:52:03" ¥% wsd:dateTime])
= 'ex:probatinas.Coche.Person@sdcd7c21_1']1)
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Preguntas, discusion, sugerencias, trabajo futuro...

ur:casaenad

wasittributedTo

prov:type ex:Persona ex-PREGUNTAS

ex:name Carlos Saenz Adan

ex:bundlel




