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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”

“Provenance 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 i
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Ejemplo de provenance

Hansel y Gretel




Ejemplo de provenance
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Ejemplo de provenance

Exception in thread “"main" java.lang.NullPointerExcepticon
at templatematching.TestMatchWeblamArea.<init>(TestMatchleblamArea.java:98)
at templatematching.TestMatchWeblamArea.main(TestMatchiebCamArea. java:132)

StackTrace
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Provenance estandar. W3C PROV

Family of documents

Users. Quieren entender PROV y usar

PROV-PRIMER ..
e aplicaciones que soportan PROV
Serializations
PROV- | | PROV- | | PROV- | | PROV- Pg%’- PROV- | | PROV- Developers. Quieren desarrollar

DC @) 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 logica 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. El modelo de datos PROV para provenance.
PROV-N. Notacion PROV legible para las personas.
PROV-CONSTRAINTS

PROV-XML. XML Schema del modelo de datos PROV
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/

Provenance estandar. W3C PROV

Elementos

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
actlua sobre entidades, puede incluir el consumo,
procesamiento, transformacion, modificacion, uso vy
generacion de entidades.

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

AN




Provenance estandar. W3C PROV

Relaciones

Object

* WasDerivedFrom :
. HadMember WasGeneratedBy WasAttributedTo
e Used
Subject - * WasStartedBy * WaslnformedBy * WasAssociatedWith
* WasEndedBy
I/Agmt\l * ActedOnBehalfOf




Provenance estandar. W3C PROV

Relaciones

Object

e WasDerivedFrom

° HadMember * WaSGeneratedBy ° WaSAttrlbutEdTO
e Used
Subject WasStartedBy  WasAssociatedWith

Agent

] 1D




Provenance estandar. W3C PROV

Relationships

ex:String@Ferrari

ex:probatinas.Coche.Person@54c87c91_1 —I

wasAttributedTo

prov:type ex:Persona

prov:role ex:coche

prov:startTime 2017-01-30T12:62:03+00:00 1
prov:endTime 2017-01-30T12:52:03400:00
prov:type ex:cogerLlave

wasAttributedTo

ex:probatinas.Coche.Coche@50c87b21

Fpecnahzationof

ex:probatinas.Coche.Coche@50c87b21_1

used\specializationOf

wasDerivedFrom

prov:role ex:llaveCoche

ex:probatinas.Coche.LLave@e6ea0Oc6

prov:role ex:llaveCoche ex:state ex:cerrado

asDerivedFrom

prov:startTime 2017-01-30T12:52:03+00:00 | -
proviendTime 2017-01-30T12:52:03+00:00 ex:probatinas.Coche.Coche@50c87b21_2

prov:type ex:abrirCoche

ex:state ex:abierto
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PROV-Templates

1 document
2 prefix tpl <http://openprovenance.org/tmple>
3 prefix var <http://openprovenance.org/var#>
4 prefix exe <http://example.org/>
s
6

entity(var:starter, [tmpl:value_0 = ‘exe:476fF0b9-40d8-448c-9706-4F39155a1241" ])

7 entity(var:source, (tapl:value_0 = 'exe:608a69da-301d-4702-alc3-f5e7c23384at 2°])
EES e

8

s entity(var:zessageReoly, [tapl:value 0 = 'gxe:Ba018b3¢ 8930 47d7_b18d_bcF1d4f52041°])

10 PR, R e )

1 entity (tmpl:2dvalue_6_0 = “RootEl t " XX xsd:string])

12 entity(var:output, [tapl:value_0 = 'exe:e9co8b73-d254-dcab-9298-6efcdc36ada2 1'])
PO S —

13

1 entity(var:method, [tapl:value 0 = *exe:pop_608a69da-401d-4702-a1c3-f5e7c23384a4_2_edB3elSe-7279-4735-8c86-e165032cc0a2" 1)

15 entity(var:sethodStartTine, [tmpl: 2dvalue_0_6 = "2017-12-18T13:04:46" X xsd:dateTine])

0 = "2017-12-18T13:04.

16 entity(varimethodEndTime, [tmpl: 2dvalue.

17 entity(var:target, [tapl:value 0 = 'exe:608a69da-461d-4702-alc3  f5e7c2338408 3'1)

Usa J Usa i
19 entity(var:object, [tapl:value_0 = 'exe:608a69da-401d-4702-a1c3- FSe7c23364a4"])
20 entity(var:1ifeline, [tapl:value 0 = 'exe:Principal‘])
21 entity(var:objectsHD, [twpl:value_0 = 'exe:608a69da-401d-4702-alc3-F5e7c23384a4 0" ])
22
T e .

6" XX xsd:dateTine])

23 entity(var:aiinibute, [tapl:value 0 = "gxei79a3 3
21 BTNy o MRS 33555357
25 entityueniatiiype, (TP B Rt ), . o s string,

26 tmpl:2dvalue_1_0 = “int" X% xs

tring

27 entity(var:attValue, [tmpl:2dvalue_0_0 = "null” ¥% xsd:string,

28 tmpl:2dvalue_1_0 = "0" XX xsd:string])

%

30 entity(var:replyMessages, [tmpl:volue_0 = exe:2029¢ad8-5Fac-43e5-0c98-83d947597d15"
B b e enerca3stbas. resh- 4106 Bs4s-serofeaatsas’

32 t value_2 = ‘exe:88659c77-e@43-431d-95bb-25395b7f90fb" )

B entity(panigealau (tepl velue.0 = g0t 00t Tl de RO
% pu : oty

teelivatu e,

genera ¥ e

Templates

€9¢c08b73-d254-4cab-9298-6efcdc36ada2_1

type: exe:Person
type: exe:Object
type: exe:Collection

d02519de-49c¢9-46¢1-ba8d-7¢c8316e38b98

value: Carlos

PROV docum

type: exe:MessageReply




PROV-Templates Bindings

1 document
2  prefix tmpl <http://openprovenance.org/tmpl#>
2 prefix var <http://openprovenance.org/var#>
e I I l p a e S 4 prefix exe <http://example.org/>
5
6 entity(var:starter, [tmpl:value @ = 'exe:476Tf0b9-40d8-448c-9706-4f3915521241"])
7 entity(var:source,[tmpl:value 8 = 'exe:608a69da-401d-4702-alc3-f5e7c23384a4 2'])
I
8
9 entity(var:messageReply,[tmpl:value_8 = 'exe:8a018b3f-0930-47d7-b18d-bcf1daf52841"'])
10 entity(var:outputlype, [tmpl:2dvalue_8 @ = "exe:RootElement.Person@Sebecl’
11 entity(var:outputValue, [tmpl:2dvalue & @ = "RootElement.Person@5Sebecl5" %% xsd:string])
1 12 entity(var:output, [tmpl:value_@ = 'exe:e9cB8b73-d254-4cab-9298-6efcdc36ada2_1"])
| ~ 13 — —
1 S~
| B 14 entity(var:method, [tmpl:value_@ = 'exe:pop_688a69da-401d-4702-alc3-f5e7c23384a4_2_ ed83el15e-7279-4735-8c86-2165032ccPa2’])

entity(var:methodStartTime, [tmpl:2dvalue 8 @ = "2017-12-18T13:04:46" %% xsd:dateTime])
entity(var:methodEndTime, [tmpl:2dvalue_ @ @ = "2817-12-18T13:084:46" %% xsd:dateTime])

value: exe:outputValue
entity(var:target, [tmpl:value 8 = 'exe:6088a69da-401d-4702-alc3-f5e7c23384a4 3'])
I

type: exe:ReplyMessage T

1
[E—
~ oo

S 18
h 19 entity(var:object,[tmpl:value 8 = 'exe:6088a69da-401d-4702-alc3-f5e7c23384a4'])
20 entity(var:lifeline,[tmpl:value @ = 'exe:Principal’])
P fype:  exeipop ) 21 entity(var:objectSMD, [tmpl:value_ 8 = '"exe:608a69da-401d-4702-alc3-f5e7c23384a4 0'])
newRequest startTime: var:messageStartTime messageReply 22
- endTime: var:messageEndTime | 23 entity(var:attribute, [tmpl:value_@ = "exe:79a35@47-b97e-49da-b29c-0ba288eaBadb’,
: 24 tmpl:value_1 = "exe:7e66088e-1837-A47=-9235_oodocAofenoar ]
25 entity(var:attType, [tmpl:2dvalue_8 8 = "class StackExample.StackEl" %% xsd:string,
26 tmpl:2dvalue_1_6@ = "int" %% xsd:string])
27 entity(var:attValue, [tmpl:2dvalue 8 8 = "null" %% xsd:string,
28 tmpl:2dvalue_1_6 = "8" %% xsd:string])
29
30 entity(var:replyMessages, [tmpl:value & = 'exe:2029cad8-5f0c-43e5-9c98-83d947597d415",
31 tmpl:value_1 = 'exe:cd4351b25-fe88-419e-8548-8e70f608ad5d4 ",
32 tmpl:value 2 = 'exe:88659¢77-20843-431d-95bb-25395b7F90fb"])
33 entity(var:newReguest, [tmpl:value @ = 'exe:b8704ab6-99c3-4db7-8elc-3ef7edlbidBfo’,
34 tmpl:value_1 = "exe:fAddc783-1d2a-484a-belB-4eldecddbdlt’,
35 tmpl:value 2 = 'exe:285ab5ee-9c65-4329-968d-d280606b%ad6 " ])
36

37 endDocument
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Methodology overview

/Templates — _,\
=

Generation

Bindingh

Generation

_d\

L s

PROV-Template Approach




Indice

* De UML a PROV




Methodology overview
/Tem plates . ' t

Generation




Indice

* De UML a PROV
 UML Class Diagrams




UML Class Diagrams

Definition

EStack Q StackEl
[EL - content: Person [1]

= + size: Integer [1]

& -+ getSize(): Integer + @ + setPrecedingEl( in stackEl: StackEl)

& + push( in element: Person) 0.1 @ + getContent(): Person 0.1 *
& + pop(): Person ] @ + getPrecedingEI(): StackEl
@ + empty(): Boolean +top @ + setContent( in content: Person)
@ +setTop( in stackEl: StackEl) & + StackEl()
+ precedingElement
0.1
E Person

= + name: String [1]
=l + lastName: String [1]

@& + setName( in name: String)

& + setlastName( inlastname: String)
& + getName()

& + getlastName()

TR
'\* ..‘Qt/' ) F)

7 s |

https://goo.gl/r37Pq4

Class diagram is UML structure diagram which shows structure of the designed system at the level of classes and
interfaces, shows their properties, operations and relationships such associations, generalizations, dependencies, etc.




UML Class Diagrams

Definition

E Stack Q StackEl
= + size: Integer [1] [EL - content: Person [1]
& -+ getSize(): Integer + @ + setPrecedingEl( in stackEl: StackEl)
& + push( in element: Person) 0.1 @ + getContent(): Person 0.1 *
& + pop(): Person ] @ + getPrecedingEI(): StackEl
@ + empty(): Boolean +top @ + setContent( in content: Person)

@ + setTop( in stackEl: StackEl) 48+ StackEl)

4

+

+ precedingElement
0.1

E Person

= + name: String [1]
=l + lastName: String [1]

Operaciones

@& + setName( in name: String)

& + setlastName( inlastname: String)
& + getName()

& + getlastName()

TR
'\* ..‘Qt/' ) F)

7 s |

https://goo.gl/r37Pq4

Class diagram is UML structure diagram which shows structure of the designed system at the level of classes and
interfaces, shows their properties, operations and relationships such associations, generalizations, dependencies, etc.




UML Class Diagrams

éVas a traducir de la misma
forma la operacion
setName que getName?




UML Class Diagrams

Taxonomy of methods

Stereotype -
Category Stereotype Description
Get Returns a data member.
. Returns a Boolean value which is not a data
Structural Predicate member.
Accessor
Property Returns information about data members.
Void-accessor Returns information through a parameter.
Set Sets a data member.
Structural Command Performs complex change to an object.
Mutator
Non-void-command Performs complex change to an object.
Creational Factory/Destroy Creates and/or destroys objects.
collaborator Works with objects....
Collaborational
controller Changes an external object’s state...

Abid, N. J., Dragan, N., Collard, M. L., & Maletic, J. I. (2015, September). Using stereotypes in the automatic generation of natural language summaries for C++ methods. In Software Maintenance and Evolution (ICSME),
2015 IEEE International Conference on (pp. 561-565). IEEE.




UML Class Diagrams

Taxonomy of method stereotypes

@,
\
\
\
\
type: exeObject
type: exe Cellection

Stereotype - -
P Stereotype Description . datTine: varm
Category value: ver autpullalue messageReply M
Get Returns a data member.
Structural
Accessor Predicate Returns a Boolean value which is not a data member.
Property Returns information about data members.
Void-accessor Returns information through a parameter.
Set Sets a data member. [ ::.;-"»:; | [rm wmmoman ]
moviype movCollecion
_________ moviype movObject
Structural /
Mutator S T movtme v et
Command Performs complex change to an object.
Non-void-command Performs complex change to an object.
Creational Factory Creates and/or destroys objects. i
collaborator Works with objects.... TN

Collaborational

controller Changes an external object’s state...

provtype  exeObject
povtyp: povCallection




UML Class Diagrams

Linking methods with stereotypes

=] Stackel

EL - content: Person [1]

ESlack
&= + size: Integer [1]
. V4 : + getSize(): Integer + o4
C d b + push(_in elemi Person) A
¢LOMO puedo saber a 1 ‘
+ top

gue categoria

corresponde cada

\ E Person

& + name: String [1]
+ lastl e: String [1]

’ + setPrecedingEl( in stackEl: StackEl)
& + getContent(): Person

& + getPrecedingEl(): StackEl

. + setContent( in content: Person)

& + StackEl)

0.1 +

+ precedingElement

Description

e
%ﬁcm Stergotype
M

Structural
Accessor

Creational

Collaborational

Predicate
Property
Void-accessor

Set

ommand
Non-void-command
Factory

collaborator

controller

Returns a data member.

Returns a Boolean value which is not a data member.

Returns information about data members.
Returns information through a parameter.

Sets a data member.

Performs complex change to an object.
Performs complex change to an object.
Creates and/or destroys objects.
Works with objects....

Changes an external object’s state...




UML Class Diagrams

Linking methods with stereotypes — Option 1

UML Stereotypes

¢Como puedo saber a A stereotype defines how an existing metaclass may be
que categoria extended, and enables the use of platform or domain specific
corresponde cada terminology or notation in place of, or in addition to, the ones
método? used for the extended metaclass.
——— = iactong e e

& + item: String [1]

«Stereotypes
get-collection
(2] + item: String [
«Metaclass»

=5tereotypes ____—————+ Operation
Predicate

«=Stereotypes
set-add-collection
& + item: String [

«Stereotype»
set-remove-collection|
O] +item: String [

=5tereotypes
Property
[&] + item: String [

«=5Stereotype=
command
[E] + item: String [

«Stereotypes «Stereotypes «Stereotypes
void-accessor destroy non-void-command
=+ item: String [1] [ + item: String [




UML Class Diagrams

Linking methods with stereotypes — Option 1

Stereotype
P Method Stereotype UML Stereotype
Category
Get getter
«Stereotypes «Stereotype» «Stereotype _
— factory setter Structural
B+ item: String [1] Accessor Predicate prediate
«Stereotypes
«Stereotype= set-add-collection Property property
get-collection [0+ item: String [ Void-accessor void-accessor
[E] + item: String [
«Metaclass» [ Stereotype Set setter
«Stereotype- | Operation set-remove-collection|
Predicate 5]+ item: String [

«Stereotype» «Stereotype» Structural
Property command Mutator
&l +item:String [ | =) + item: String [ |
Command command

«Stereotype» «Stereotypes «Stereotypes
void-accessor st non-void-command Non-void-command Non-void-command
=+ item: String [1] £ + item: String [ |
Creational Factory/Destroy factory / destroy

collaborator
Collaborational
controller




UML Class Diagrams

Linking methods with stereotypes — Option 1

H stack E stackEl
=1 + size: Integer [1] L - content: Person [1]
E] «getters + getSize(): Integer + 3 usetters + setPrecedingEl( in stackEl: StackEl)
& «commands + push{ in element: Person) 0.1 L] «getters + getContent(): Person 0.1 +
8 «command» + pop(): Person 1 48 ugetters + getPrecedingEl(): StackEl Y
4% «command-> + empty(): Boolean +top 4§83 usetters + setContent{ in content: Person)
45 asetters + setTop( in stackEl: StackEl) 3 + StackEl( in content: Person)
FprecedingElement
0.1
+ person ] ListofPeople

= Person + listofpeople = + Identifier: EString [1]
=] + name: EString [1] . = + name: EString [1]

=] + surname: EString [1]

ﬁ «set-add-collection= + addPerson( in person: Person)

ﬁ «set-remove-collection= + removeFirst()

4§ «set-remove-collection= + removeRandom()

‘ «setters + setldentifier( in id: String.

4} «getter» + getldentifier(): String

4} <command» + severalChanges( in identifier: EString, in name: String)
9 «setters + setName( in name: String)

4} «set-add-collection» + addPerson2( in person: Person)

+ persond

+ listofpeople




UML Class Diagrams

Linking methods with stereotypes — Option 2

Stereotype

Method Stereotype Operation Signature .
Category + getSize(...)
Get get<Property> * getName ()
Structural
Accessor Predicate
Property
Void-accessor . setName ()
Set set<Property> « setldentifier (...)
* addPerson (...)
Structural
Mutator * removePerson (...)
Command
Non-void-command
Creational Factory/Destroy <className>

collaborator

Collaborational
controller




UML Class Diagrams

Translation of method stereotypes — Structural Accessor

Stereotype o
D
Category Stereotype escription
Returns a data member
Structural
Accessor

Property Returns information about data members.

type: exe:Olbject

Void-accessor Returns information through a parameter. )
type: exeCollection

getAttribute
Sets a data member

/A Sa
eRepl startTime: ver:methodStartTine
walue: var getAttributeValue messageneply endTime: varmethodEndTime
i
I
I
i
]

Command Performs complex change to an object.
type: exeMessageReply
Non-void-command Performs complex change to an object.
Factory Creates and/or destroys objects.
collaborator Works with objects....
controller Changes an external object’s state...




UML Class Diagrams

Translation of method stereotypes - Structural Accessor

Stereotype —
P Stereotype Description
Category
Get-collection Returns an element from a data member collection
r ral s
Structura . Returns a Boolean value which is not a data
Accessor Predicate
member.
Property Returns information about data members.
Void-accessor Returns information through a parameter. type: exe:Object
type: exe:Collection
Set Sets a data member iy

stertTime: var methodStartTime

mcssagcchly endTime: vamethodEndTiune

walue: var outputValue

Command Performs complex change to an object. j
type: exe:MessageReply

Non-void-command Performs complex change to an object.

Factory Creates and/or destroys objects.

collaborator Works with objects....

controller Changes an external object’s state...




UML Class Diagrams

Translation of method stereotypes - Structural Accessor

Stereotype i
Stereotype Description
Category P P
Get-collection Returns an element from a data member collection
Structural targetAttributes
Accessor
Property Returns information about data members.

A
AY
Ay
.
Ay
type: exe:Object
type: exeCollection
\\\\
\\-

Set-add-collection Adds an element within a data member collection. Renl stertTime: ver-metodStar Time
walue: var outputValue VAT L endTime: varmethodEndTime

Removes an element within a data member :
collection. !
1

Set-remove-collection

type: exe:MessageReply Ihl




UML Class Diagrams

Translation of method stereotypes — Structural Accessor

Stereotype .o
P Stereotype Description
Category
Get-collection Returns an element from a data member collection
Structural
Accessor

Void-accessor Returns information through a parameter.

Set-add-collection Adds an element within a data member collection. Rel ctertTime. ver methodStatTime
wvalue: varoutputValue IIESS2 Rt Ry endTime: varmethodEndTime

Removes an element within a data member i
collection. !
1

Set-remove-collection

type: exe MessageReply 7




UML Class Diagrams

Translation of method stereotypes — Void-accessor

Stereotype

Category Stereotype

Description

Get-collection

Returns an element from a data member collection

povitype  varinpuType
provovalue  varinputValue

1
1
I wasDerivedFrom
1
1

oviype eeObje
Set Sets a data member v e

provitype provCollection

Set-add-collection Adds an element within a data member collection.

Structural

PN, Removes an element within a data member
Mutator collection.

~

pov.value  var atfVelue

provitype  wvar atiType T

tmpl startTune  varmethodStartTime

tmpl endTime  varmethodEndTime T

provvalue  vartargetAttributeValue T

provitype exeObject

proviype  provCdlection




UML Class Diagrams

Translation of method stereotypes — Set-add-collection

Stereotype .o
P Stereotype Description
Category
Get-collection Returns an element from a data member collection
proviype  wovCollection ;
I
- I
WelereratsdBy i
P i
tuplendTime  varmethodEndTime 1 provtype  prov quotation
tmpl:starfTime  varmethodStartTime
_ hadMember adMember E
Structural . Removes an element within a data member A
Mutator Set-remove-collection

moviype  vercttType |
provivalue  ver atValus

. scoll
collection. proviype varicoll_newlype

provitype  ex eStructureDenivation T

moviyps povCollection 7

provtype  exeObject
provtype  provC dllsction




UML Class Diagrams

Translation of method stereotypes — Set-remove-collection

Stereotype i
P Stereotype Description
Category
Get-collection Returns an element from a data member collection
var:source
1
i used
proviype  exeObject var collElements
provtype  provCollsction
hadMen ber wuGeneratsdBy -~
Set-add-collection Adds an element within a data member collection. ozl s e et 1 reimeate By
Structural N — wasDerivedFrom haclember
Mutator -
movitype  exeStuctureDerivation T z:g: i“::unil"h.rme “var:target

poviype exe Object
proviype provCollection

used

var:attribute

clVember

moviype  veraType

provvalus  var atfialus

var:input

.
\
N
N
N
N
\
movvelue  veinpulValue




UML Class Diagrams

Translation of method stereotypes — Command

Stereotype i
P Stereotype Description
Category
Get-collection Returns an element from a data member collection
proviype .
. provitype  pmovCollecion
provvalue  varinputvalue proviype  provObject
wasDerivedFrom ¢ hadM ember ““'-\
" s
i e
. . . . Y -
Set-add-collection Adds an element within a data member collection. tmpl eodTime  var metbodEaclTime __ povtype  ver afype
tmpl:startTime  varmethodStartTime provtype  exe:StrustureDerivation provvalue  varatValus
Structural . Removes an element within a data member
Mutator Set-remove-collection

I
]
collection. i

Command Performs complex change to an object. proviype  provCollection

provitype  provObject

Non-void-command Performs complex change to an object.




UML Class Diagrams

Translation of method stereotypes — Factory

Stereotype i
P Stereotype Description
Category
Get-collection Returns an element from a data member collection s w’,
provvalue  varingudValue T
i
hadhember i
1
Set-add-collection Adds an element within a data member collection. poviype  verattType 7
provvalue  varattValue
]
]
. Removes an element within a data member I
Set-remove-collection . .
collection.
movitype exeOlbject
provitype provCollecion
Creational Factory Creates and/or destroys objects.




UML Class Diagrams

Taxonomy of method stereotypes

PROV templates

Taxonomy of operation

Stereotype i
Stereot: Di
Catero erectype escription
Get Returns a data member.
Structural
Accessor Predicate Returns a Boolean value which is not a data member.
Property Returns information about data members.
Void-accessor Returns information through a parameter.
Set Sets a data member.
Structural r
Mutator o 1
Command Performs complex change to an object. B T
Non-void-command Performs complex change to an object.
Creational Factory Creates and/or destroys objects. T i " poviype e StruchuDevatian .1
collaborator Works with objects....
Collaborational
controller Changes an external object’s state... ovCalectian

v
pmoviype provObjed
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 UML Sequence Diagrams (revisited)




UML Sequence Diagrams

Definition

Sequence diagram is the most common
kind of interaction diagram, which
focuses on the message interchange
between a number of lifelines.

/ Lifeline
i pop(: Person i i
| P !
i getContent(): Person i
| >U + ExecutionSpecification
| getContent(): Person
; e .
i getPrecedingEl(): StackEl i
| \hﬂ\ Synchronous message
| getPrecedingEl(): StackEl
i Koo \
i 3 ackEl: StackEl i Reply message
i pop{): Person \
e ] ﬂ ; Asynchronous message

https://www.uml-diagrams.org/sequence-diagrams.html




UML Sequence Diagrams

vl

FPersona :

CogerLLave(coche)

LLavero :

cogerLLave(llaveCoche)

abrirCoche{llaweCoche)

Coche :

r’ﬁm

used wasattributedTo

prov:role coche prov:type Persona

provitype cogerLLave

tmpl:iendTime var:messageEndTime
tmpl:startTime varmessageStartTime

wasDerivedFrom

wasGeneratedBy

var:outputO prov:role llaveCoche

https://www.uml-diagrams.org/sequence-diagrams.html




UML Sequence Diagrams

Set of Patterns Identified

Object1 Object1 ib]eg
§ asynch (args) :

asynch(args)

|J asynch(args )\ Y
:Object1 :Object2,

synch(args) .
asynch(args)

-

synch(args)

:Object2
asynch(args)
e synch(argsk_
synch(args)
e m -
:Object2|
synch(args) § '
—_—

synch (args)

L o

B e s s e J




UML Sequence Diagrams

Set of Transformation

:Objectl :Object1

:Object2

asynch(args)

asynch(args) 5
> —>{ | asynch(args)

hadMember

— hadMember starter ——— = input

stater ——— = input

T o wasStartedBy
wasStartedBy waaGeneratedBy
- waaksacciatedWith
waskssocclatedWith

newRequest

wadksacciatedWith

asynch(args)
——

.

.

.
—

:Object2

synch(args)
-

—
.

::EEEEE:_HEQHEMDEI

synch(args)

e input

wasStartedBy

waaGeneratedBy —

v

{ newReqL]ééi )

used




UML Sequence Diagrams

Set of Patterns Identified

:Objectl

synchiargs) &
—_— ]

synchiargs)

wasStartedBy

waahksacciatedWith
waaGeneratedBy

yvasberlivedlrom

—mﬁsmeﬂ.epl],n—p- uutput
- hadMerber

wasberlvedlrom

:Object1 :Object2|
aynch {args) i l
aaynch{arga)
synchiargs) :
e mm .
I Eﬁ{\_th
wasStartedBy =
waﬂﬁeneratedﬂy i
newRequeEt )]
waaGeneratedBy -
-
N mﬁsmeﬂqﬂy _ = uutput
— hadMember

vasperivedlrom

:Object1 :Object2|

i
aynch (arga) i
——*[] aynchiargs)

Elynch{argﬂﬁ

_—_ hadMember
~— starter ————— input

[
washksaociatedWith—e

wadGeneratedBy B
“newRequest

wasGeneratedBy uaed

P — replyl‘u‘l ess age
l“*——:mﬁﬁageﬁbqal},r: -
— s waaDerlvedFrn-m

" output




UML Sequence Diagrams

Interconnection between activities

. hadMember
— - Starter — o input
ok i input
= wasStartedBy riﬂtﬂfﬁﬁ' IIm
:Object1 :Object2 £ s o —
=
' ' = waaGeneratedby hackeaber
synch (args) : 2 e
——————= aynch(args] | 2 - newRequest/ starter
= % Haﬂﬁemiratedﬂy I ‘h“aEEt_art_Eth washssociatedWith
= = B
synch {args) "*——erﬁsageﬂqﬂy waslerivedFrom
ol | _.:.__““-
synch(args) : waalerivedFrom )
____________ ' hadMember e
= T ! \ replyMessage | wasGeneratedsy
_ . messageReply
~output —
hadMemnber
~ output .




UML Sequence Diagrams

Example

o top:StackEl

]
|
|
popl): Person '

replyMessages

@uﬁ

type:

exe:ReplyMessage

getContent(): Person

value: exe:outputValue

getContent(): Person

e

geit
getPrecedingEl(): StackEl neWRequeSt

getPrecedingEl(): StackEl "‘
R eas ‘

type: exe:pop
startTime: var:messageStartTime
endTime: var:messageEndTime

messageReply

setTop(stackEl: StackEl)

value: exe:outputValue

type: exe:RequestMessage

type: exe:ReplyMessage
value: exe:outputValue

pop(): Person

bundlel

type: var:outputType
value: var:outputValue
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Generacion de bindings

1 document
2 prefix tmpl <http://openprovenance.org/tmpl#>
3 prefix var <http://openprovenance.org/var#>
4 prefix exe <http://example.org/>
5
6 entity(var:starter,[tmpl:value 8 = "exe:476ffOb9-40d8-448c-9706-4F3915521241"])
: ! P'I 7 entity(var:source, [tmpl:value @ = 'exe:608a69da-481d-4782-alc3-f5e7c23384a4 2'])
i I [ 8
i popl): Person i i 9 entity(var:messageReply, [tmpl:value_ @ = 'exe:8aB18b3f-0930-47d7-b18d-bcfld4af520841'])
b > | 10 enti‘ty(var‘:thpl:deoLue_@_@ = 'exe:RootElement.Person@5ebecls
' i 11 entity(var:outputValue, [tmpl:2dvalue @ @ = "RootElement.Person@5ebecl5" %% xsd:string])
I . . . _ . '
: getContent{): Person ! 1; entity(var:output, [tmpl:value 8 = exe.chE!Sb?3—d254—4cab—9298—éefcdc3éada2é])
I
' 14 entity(var:method, [tmpl:value @ = ‘'exe:pop_608a69da-401d-4702-alc3-f5e7c23384a4 2 ed83el15e-7279-4735-8c86-2165032ccha2’])
i 15 entity(var:methodStartTime, [tmpl:2dvalue 8 @ = "2817-12-18T13:04:46" %% xsd:dateTime])
i gd_cjn_h_n:u_te:sfll ________ 16 entity(var:methodEndTime, [tmpl:2dvalue_8 8 = "2017-12-18T13:04:46" %% xsd:dateTime])
' < ! 17 entity(var:target, [tmpl:value @ = 'exe:608a69da-401d-4702-alc3-f5e7c23384a4 3'])
i I 18
i getPrecedingEl(): StackE| i 19 entity(var:object,[tmpl:value @ = 'exe:608a69da-401d-4702-alc3-f5e7c23384a4"])
' 20 entity(var:lifeline, [tmpl:value 8 = 'exe:Principal'])
i 21 entity(var:objectSMD, [tmpl:value @ = 'exe:608a69da-401d-4792-alc3-f5e7c23384a4 0'])
: getPrecedingEl]: StackEl - 22
' D : 23 enti‘ty(var‘:at‘tr‘ibu‘ter [tmpl:value_ @ = 'exe:79a356847-b97e-49da-b29c-Bba288eaBadb”,
i ! 24 tmpl:value_1 = 'exe:7e66088e-1037-447e-9235-o5d5cAofaslar |
i setTop(stackEl: StackEl) : 25 entity(var:attType,[tmpl:2dvalue 8 8 = "class StackExample.StackEl" %% xsd:string,
' : 26 tmpl:2dvalue_1 @ = "int" %% xsd:string])
i pop(): Person ! 27 entity(var:attValue, [tmpl:2dvalue_@_6 = "null" %% xsd:string,
i : 28 tmpl:2dvalue_1 8 = "@" %% xsd:string])
ST i | 29
30 entity(var:replyMessages, [tmpl:value @ = 'exe:2029cad8-5f0c-43e5-9c98-83d947597d15",
31 tmpl:value_1 = "exe:c4351b25-fe88-419e-8548-8e78f60a45d4",
32 tmpl:value 2 = 'exe:88659c77-e043-431d-95bb-25395b7f968fb"])
33 enti‘ty(var‘:newRegues‘t, [tmpl:value_©@ = 'exe:b8704ab6-99c3-4db7-8elc-3ef7ed1bB0f9",
34 tmpl:value 1 = "exe:fAddc7B83-1d2a-484a-bel8-4deldecddsdle
35 tmpl:value 2 = 'exe:285ab5ee-9ch5-4329-068d-d200606h%ad6" 1)
36

37 endDocument




Generacion de bindings

Proxy-Pattern

Client  f------------mmmemmmeeee- N




Generacion de bindings

Proxy-Pattern

Ee] & [Eo] ()

e S IStack st = new Stack();
‘ fL(:

T,-—.@, - |

ProxyProv

st = ProxyProvGenerator.generateProxy(st);




Generacion de bindings

Proxy-Pattern

Puntos débiles

* No permite capturar la invocacidon de un constructor.
* Hay que modificar el cédigo fuente.




Generacion de bindings

Programacion Orientada a Aspectos

Aspect-Oriented Programming (AOP) es un paradigm de programacion que busca proporcionar al programador
una forma “limpia” de separar intereses (o concerns) transversales. Esto se consigue anadiendo un
comportamiento adicional en el cédigo ya existente sin realizar ningun tipo de modificaciones.




Generacion de bindings

Programacion Orientada a Aspectos

Aspect-Oriented Programming (AOP) es un paradigm de programacion que busca proporcionar al programador
una forma “limpia” de separar intereses (o concerns) transversales. Esto se consigue anadiendo un
comportamiento adicional en el cddigo ya existente SIN reslizar ningun tipo de MODIFICACIONES.




Generacion de bindings

Programacion Orientada a Aspectos

Capturo la llamada a un método o a un constructor a través de un pointcut.
Ejecuto codigo para la generacion de bindings (before advice).

Ejecuto el comportamiento normal del método.

Ejecuto codigo para la generacion de bindings (after advice).

Devuelvo el flujo del programa a su comportamiento normal.

uhwh e
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Ejemplo
UML diagrams used

Templates UML Diagrams
.
Generation
H stack E stackel

=] + size: Integer [1] [EL - content: Person [1]

& + getSize(): Integer + i + setPrecedingEl( in stackEl: StackEl)

@& + push( in element: Person) 0.1 @ + getContent(): Person 0.1 +

@ + pop(: Person 1 @ + getPrecedingEl(): StackEl

& + empty(): Boolean +top @ -+ setContent( in content: Person)

@ -+ setTop( in stackEl: StackEl) @ -+ StackEl()

:|> BErp.properties
= \TES
! l Eﬁ o 2 l + precedingElement

0.1

Q Person

=)+ name: String [1]
= + lastName: String [1]

Pointcut

Advices (before and after)
<
=

@ + setName( in name: String)

@ + setlastName( in lastname: String)
- & + getName()

= e @ + getlastName()

e = PROV-Template Approach




Ejemplo
UML diagrams used

Templates UML Diagrams

Generation =

| =

! ! 0 top:StackEl
ATL (m2m)
XPand (m2t) £

pop(: Person

|
|
i
|
|
|
|
.pp. e getContent(): Person :
- getContent(): Person >U
e s

Pointcut
Advices (before and after)
J

H(EN

getPrecedingEl(): StackEl

getPrecedingEl(): StackEl ﬂ
T

setTop(stackEl: StackEl)

T
i
I
I
L
|
i
I
I
I
|
i
I
|
i
I
I
I
|
i
I
I
I
|
i
I
|
i
I
I
I
! |
! |
! i
! I
! I
! I
! I
: popD: Person I
SRR |

e ——

PROV-Template Approach




Ejemplo
PROV-Templates generated

PROV templates PROV templates
(UML class diagram) (UML sequence diagram)

& Stack_pop.provn
& Stack_push.provn

ﬂ Stack_setTop.provn

8 StackEl_getContent.provn
8 StackEl_getPrecedingElprovn
ﬂ StackEl_setContent.provn
8 StackEl_setPrecedingEl.provn

ﬂ Perscn_getLastMame.provn

& Person_getName.provn

& Person_setLastName.provn
ﬂ Person_setMarme.provn

8 Person_sourceStructure.provn
& Stack_zhio.provn

ﬂ Stack_empty.provn
& Stack_getSize.provn

& Stack_pop.provn
& Stack_push.provn

8 Stack_setTop.provn provitype  exe-Stack
var:output L prov:itype prov:Collection
ﬂStack_su-urceStructure.provn '''''' prov-iype prov:Object
! -
& StackEl_getContent.provn /! e
/; hadMember s wasGeneratedBy

A}
A
\

ﬂ StackEl_getPrecedingEl provn

ﬂ StackEl_setContent.provn

3 StackEl_setPrecedingEl.provn

& StackEl_sourceStructure.provn

provitype  varattType

provvalue varoutputvalue var:messageRep ly provvalue  varatiValue

provitype  varoutputType
tmplstartTime  varmethodStartTime

tmplendTime  varmethodEndTime b]

ov-value  varmes Iyvalue prov:type PTD\"ZCGI_JC‘CﬁOIJ
pr sageReplyv provitype prov:Object

provitype  exeReplyMessage T provitype exe:Stack T




Templates
Generation

Application

/ Bindin&
Generation

Pointcut
Advices (before and after)

public class Principal {
public static void main(String[] args) {
Stack st = new Stack();

1

2

3

4

5

6 st.push(new Person("Margaret","Hamilton"));
7 st.push(new Person("Gadea","Mata"));
8

9
10
11

st.push(new Person("Carol","Shaw"));
System.out.println(st.pop().getName());

(PN

]
<




Ejemplo

v (= Execution_201712190254 document

w (= Person pr‘ef%x tmpl <http://openprovenance.org/tmpl#>
H Person.getMame_fbc0ffdc-6321-4860-87f8-7h31a136dc T d_1_62525210-6fbe-4884-9310-03de16eefa0_bind.pravn F’izzi :iz ::Epf;gi:;p;s"z:a?ie-D”g/ var#>
! Person.sourceStructure_17b05c67-abdb-4fad-b12e-27a68662c7c8_1_bind.provn P P pie.ore
! Person.sourceStructure_8c330b%d-dTbd-45b7-9430-d19c5e39206b_1_bind.provn entity(var:starter,[tmpl:value 8 = "exe:4b2ab8ea-bc91-410a-bcl3-c9996096belc2 1)
! Person.sourceStructure_fbeD6fde-6321-4860-87f8-Th31a136dc1d_1_bind.provn entity(var:source,[tmpl:value_@ = "exe:528c4b4dd-ead7-4b90-b412-2a38d7bb1b11_4"1)

w [ Stack entity(var:messageReply,[tmpl:value B8 = 'exe:42387faf-f901-4329-bf26-c02fb3b926ac’])
H stack.pop_528cdbdd-ead7-4b90-b412-2a38d7bb1b11_5_64f6c06f-9568-4e66- bafd- 3cGafedc5e08_bind.provn enif‘iygvaﬂoﬁpugﬁe,[‘Eﬁplfg;attie_@é@; 'fze::EitEleT:;t.Perégggggfﬁc% D destringd)

_ : . ] - ) R . entity(var:outputValue, [tmpl:2dvalue_8_6 = "RootElement.Person c xsd:string
% Stack.push_528c4bdd-ead7-4b90-b412-2a38d7bb1b11_2_593d1845-fc57-4313-83%0-7c ca?‘J-‘lQDE_bfnd.provn entity(var:output, [tmpl:value @ = 'exe:fbcotfdc-6321-4860-87F8-7b31a136dc1d 1'])
& Stack.push_528c4bAd-ead7-4b90-b412-2a38d7bb1b11_3_2dd3dfdd-f2c6-443b-50fa-62762315964c_bind.provn entity(var:method, [tmpl:value @ = *exe:pop 528cAbid ead7 4b9@ bd12 2a38d7bblbll 4 9A9PA229 5472 4220 @15 9d995¢1065Fb"])
! Stack.push_528c4bdd-ead7-4b%0-bd12-2a38d7bb1b11_4_bba320fd-e0b8-4df3-ad96-cc03ef851f86_bind.provn entity(var:methodStartTime, [tmpl: 2dvalue @ @ = "2017-12-19T13:02:54" %% xsd:dateTime])
E stack.setTop_528c4bdd-ead7-4b90-b412-2a38d7bb1b11_2_f39cccc-17e5-4042-b14e- ch7be05c353d_bind.provn entity(var:methodEndTime, [tmpl:2dvalue_6_0 = "2017-12-19T713:02:54" %% xsd:dateTime])
! Stack.setTop_528c4bdd-ead7-4b90-b412-2a38d Thb1b11_2_913ed316-d13c-4426-a0ef- 71284431 e€32_bind.pravn en‘t_ity(var‘:message,[‘tmplfvatue_@ = 'exe:pop_528cﬂ-b4d—ead?—4b98—b412—Eajﬂd?bblbll_ﬂf__96964229—547a—4329—b615—9d995c1%5fb'])
B StacksetTop_528c4bdd-ead7-4b90-b412-2338dTbb1b11_4_52701d23-F3ed-4069-2664- 1d2cd0bb5692_bind.provn TS A B e s A O L
. entity(var:messageEndTime, [tmpl:2dvalue_0_0 = -12- 102: xsd:dateTime

| stack.setTop_328cabad-ead7-4b30-b412-2a38d7bb1b11 3 af14fadb-1883-4275-a027-db72fceT0F14 bind.provn entity(var:event, [tmpl:value 8 = 'exe:pop_528cAbAd-ead7-4b90-ba12-2a38d7bblb11_4_98904229-547a-4a29-b@15-9d995c1065Fb" 1)
! Stack.sourceStructure_528c4bdd-ead7-4b80-b412-2a38d7bb1b11_1_bind.provn entity(var:eventStartTime, [tmpl:2dvalue @ 8 = "2017-12-19T13:02:54" %% xsd:dateTime])

v [ StackEl entity(var:eventendTime, [tmpl:2dvalue_6 6 = "2017-12-19T713:02:54" %% xsd:dateTime])
B StackEl.getContent_0551b20f-f68a-4c21-0082- deSd0ff08c0a_3_e03cSedc-2261-4476-afca-94aeafc 197571 _hbind.provn entity(var:target,[tmpl:value_@ = 'exe:528c4b4d-ead/-4b90-b412-2a38d7bb1b1l 5']})

StackEl.getPrecedingEl_0551b20f-f68a-4c21-9b82-dc5d0ff08c0a_3_39b69FI1-f6f6-4fb1-adfb-61dTcbc2bfBe_bind.provn en??gvar:;tjie?’[t?zlnlmui_@ ; E>fe:52§t{1b4t_1-eicll7]’;4b99-b412-2a38d7bb1b11 D
e N ] ) ] : : - entity(var:lifeline,[tmpl:value_@ = 'exe:Principa

% StackEl.setContent_0551b20f-fb8a-4c21-9b82-dc5d0ff08c0a_2_b1al279c-4a58-4817-adb7. cZ?ODeaSERE?_b.md.provn entity(var:objectSiD, [tmpl:value @ = ‘exe:528cibAd-ead7-4b90-bd12-2a38d7bb1b11 0°])
= StackEl.setContent_3f6fc2a2-2ba5-474a-93e1-f97aecald4dd_2_a38¢9960-51ef-4423-5445-bd1e92030ef7_bind.provn entity(var:attribute, [tmpl:value @ = 'exe:Seee2f7d-efe2 4375 beb-BdeF7099a019", tmpl:value 1 = 'exe:clabcbed-Gald-4c75-b678-6e166273F538'])
! StackEl.setContent_85f75528-146b-4583-8e3d-823ec96e82f1_2_288c2538-2dcd-43%a-alde-314f7e3beed]_bind.provn entity(var:attType, [tmpl:2dvalue_B8 08 = "class StackExample.StackEl"™ %% xsd:string, tmpl:2dvalue_1_8 = "int" %% xsd:string])
! StackEl.setPrecedingEl_0551b20f-f68a-4c21-9b82- dc53d0ff08c0a_3_f2baebde-4cfd-416c-bbbc-Thac2999960_bind.provn entity(var:attValue, [tmpl:2dvalue_B8_6 = "StackExample.StackEl@79698539" %% xsd:string, tmpl:2dvalue_1_6 = "2" %% xsd:string])
E StackEl.setPrecedingEl_3f6fc2a2-2bas-474a-98e1-f97aecal ddd4_3_da701972-8a63-44cd-9bbd-9196c0fd4ed3_bind.provn entity(var:replylessages, [tmpl:value_8 = "exe:bdf7210f-8ce@-467c-aab5-6bcdcce3a25e’,

tmpl:value_1 = "exe:7a30bdd9-6789-4f59-bob4-3546FFfff4can’,
tmpl:value_2 = "exe:48793ec7-0ba2-41cb-a8fb-e844F3693d%"])
entity(var:newRequest, [tmpl:value_8 = 'exe:92044869-bA6b-4caa-b302-508518e66828",

! StackElsetPrecedingEl_85f73528-146b-4583-8e3d-823ec96e821_3_7535celal-edd9-4f67-817c-6c5babbbddbd_bind.provn
! StackEl.sourceStructure_0551b20f-f68a-4c21-9b82-dc5d0ff08c0a_1_bind.provn

& StackElsourceStructure_3f6fc2al-2bas-474a-08e1-f0Taecald4d4_1_bind.provn tmpl:value 1 = "exe:179a7758-1eBc-42d1-839F-d9add4ffechy’,
! StackEl.sourceStructure_85f75528-146b-4583-8e3d-823ec96e82f1_1_bind.provn tmpl:value_2 = "exe:8f56af2c-072e-4fcB-b6f8-3c9507bb5dd7"])
endDocument




Ejemplo

PROV templates
(UML class diagram)

a Person_getLastMarne.provn

& Person_getMName.provn
& Person_setLastName.provn

a Person_setMame.provn

& Person_sourceStructure.provn
& Stack_ahio.provn
ﬂ Stack_empty.provn
& Stack_getSize.provn
& Stack_pop.provn
& Stack_push.provn
& Stack_setTop.provn

a Stack_sourceStructure.provn
& StackEl_getContent.provn

ﬂ StackEl_getPrecedingEl provn
ﬂ StackEl_setContent.provn

& StackEl_setPrecedingEl.provn
{8 StackEl_sourceStructure.provn

PROV templates

(UML sequence diagram)

& Stack_pop.provn
& stack_push.provn

ﬂ Stack_setTop.provn
& StackEl_getContent.provn
& StackEl_getPrecedingEl.provn

_setPrecedingEl.provn

s = Execution_2017127190254
w [= Person

! Person.getMame_fbcDefdc-6321-4860-87F8-7h31a136dc1d_1_62325210-6fbe-4334-9310-e05de16eef30_bind.provn
! Person.sourceStructure_17b05c67-abdb-4fad-b12e-27a6B662c7cl_1_bind.provn

! Person.sourceStructure_8c330b9d-d7hd-45b7-9490-d19c5e39206b_1_bind.provn

! Person.sourceStructure_fbc6fdc-6321-4860-878-Th31a136dc1d_1_bind.provn

w = Stack

H stack.pop_528c4bdd-ead7-4b90-b412-2a38dTbh1b11_5_64f6c06f-0568-4e66-bafd-3cSafelc5el8_bind.provn

! Stack.push_528cdbdd-ead7-4b30-b412-2a38d7bb1b11_2_593d1845-fc57-4313-83%0-7c31ca794%02_bind.provn
! Stack.push_328cdbdd-ead7-4b30-b412-2a38d7bb1b11_3_2d49dfdd-f2c6-443b-90fa-6276a315864c_bind.provn
! Stack.push_328cdbdd-ead7-4b%0-b412-2a38d7bb1b11_4_bba320fd-elbi-4dfi-ad36-cc03ef351f86_bind.provn
! Stack.setTop_328cdbdd-ead7-4b30-b412-2a38d7bb1b11_2_f309¢cccch-17e5-4042-b14e-cb7bc05c3533d_bind.provn
! Stack.setTop_328cdbdd-ead7-4b%0-b412-2338d7bb1b11_3_913ed316-d13c-4426-a%ef- 7128443 1ee32_bind.provn
! Stack.setTop_328cdbdd-ead7-4b%0-b412-2a38d7bb1b11_4_52701d23-f9ed-4069-8664-1d2cd0bb3692_bind.provn
! Stack.setTop_328cdbdd-ead7-4b%0-b412-2a38d7bb1b11_5_af14falb-1883-42753-a027-db72fce70f14_bind.provn
! Stack.sourceStructure_528c4b4d-ead7-4b90-b412-2a38d7bb1b11_1_bind.provn

w [= StackEl

! StackEl.getContent_0551b20f-f68a-4c21-9b82-dc5d0ff0Bc0a_3_el3cSedc-2261-4476-afca-Gdaeafc 19751 _bind.provn

! StackEl.getPrecedingEl_0551b20f-f68a-4c21-9b82-dc5d0ff08c0a_3_39bE0fI1-f6fE-Afb1-adfb-61dTcbe2bfle_bind.provn
! StackEl.setContent_0351b20f-f68a-4c21-9b82-dc5d0ff08c0a_2_b1a0279c-4a58-4817-a4b7-c2700ea56367_bind.provn

! StackEl.setContent_3f6fc2a2-2ba5-474a-98e1-f97aecald4ddd_2_a58cG960-51ef-4423-9445-bd1e92030ef7_bind.provn

! StackEl.setContent_85f73528-146b-4583-8e3d-823ec6e82f1_2_288c25338-2dcd-43%a-alde-314f7e3beed]_bind.provn

! StackEl.setPrecedingEl_0551b20f-f68a-4c21-9b82-dc5d0ff08c0a_3_f26aeble-dcfd-416c-bbbc-76ac29999f60_bind.provn
! StackEl.setPrecedingEl_3f6fclaZ-2ba3-474a-98e1-f07aecaldddd_3_da701972-8a63-44cd-9bbd-9196cifdded3_bind.provn
! StackEl.setPrecedingEl_85f75528-146b-4583-8e3d-823ec00e82f1_3_755celal-e0d3-4f67-817c-6c5babbbddbd_bind.provn
! StackEl.sourceStructure_0351b20f-f68a-4c21-9b82-dc3d0ff08c0a_1_bind.provn

! StackEl.sourceStructure_3f6fc2al-2ba3-474a-%3e1-f97aecaldddd_1_kind.provn

! StackEl.sourceStructure_85f75528-146b-4583-8e3d-823ec96e82f1_1_bind.provn
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trabajo futuro...

question
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Ejemplo

Luc Moreau https://lucmoreau.wordpress.com/

Dong Huynh  http://trungdong.github.io/

Provenance

The Foundations for Provenance on the Web. Luc Moreau

Lineage Retrieval for Scientific Data Processing. A survey. R Bose, J Frew

Provenance and scientific workflows: challenges and opportunities. SB Davidson, J Freire

PROV

PROV-OVERVIEW. Descripcion general de la familia de documentos PROV.

PROV-PRIMER. Manual basico del modelo de datos PROV.

PROV-DM. El modelo de datos PROV para provenance.

Graphical Convention to express PROV. https://www.w3.org/2011/prov/wiki/Diagrams
Provenance: An Introduction to PROV. Luc Moreau, Paul Groth

The rationale of PROV. Luc Moreau, Paul Groth, James Cheney, Timothy Lebo, Simon Miles
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