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LIntrodu<;§o

LParadigmas da ciéncia

Os paradigmas da ciéncia

James Nicholas “Jim" Gray! dizia estarmos presenciando o comeco
de um novo paradigma da ciéncia.

Jim Gray ganhou o Prémio Turing em 2008 e foi diretor do Microsoft
Research’s eScience Group.
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Os paradigmas da ciéncia

James Nicholas “Jim" Gray! dizia estarmos presenciando o comeco
de um novo paradigma da ciéncia.

m Ha milhares de anos a ciéncia era empirica

1 Jim Gray ganhou o Prémio Turing em 2008 e foi diretor do Microsoft
Research’s eScience Group.
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LParadigmas da ciéncia

Os paradigmas da ciéncia

James Nicholas “Jim" Gray! dizia estarmos presenciando o comeco
de um novo paradigma da ciéncia.

m Ha alguns séculos a ciéncia passou a ser também tedrica
(modelos, generalizagdes, etc.)

Jim Gray ganhou o Prémio Turing em 2008 e foi diretor do Microsoft
Research’s eScience Group.
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LParadigmas da ciéncia

Os paradigmas da ciéncia

James Nicholas “Jim" Gray! dizia estarmos presenciando o comeco
de um novo paradigma da ciéncia.

m Nas ultimas décadas, cientistas passaram a validar seus
modelos tedricos com o uso de simulacdes

! Jim Gray ganhou o Prémio Turing em 2008 e foi diretor do Microsoft
Research’s eScience Group.
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Lo quarto paradigma

Um novo modo de se fazer ciéncia

O quarto paradigma seria a exploracio de dados:
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Um novo modo de se fazer ciéncia

O quarto paradigma seria a exploracio de dados:

m Unifica teoria, experimentacdo e simulagdo

m “Toda ciéncia é ciéncia da computacdo’?

2George Johnson. “The World: In Silica Fertilization; All Science Is
Computer Science”. Em: The New York Times (25 de mar. de 2001). URL:
http://www.nytimes.com/2001/03/25/weekinreview/the-world-in-
silica-fertilization-all-science-is-computer-science.html.
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Um novo modo de se fazer ciéncia

O quarto paradigma seria a exploracio de dados:

m Unifica teoria, experimentacdo e simulagdo

m “Toda ciéncia é ciéncia da computacdo’?

m Resultados de experimentos s3o expressos em muitos bytes

2George Johnson. “The World: In Silica Fertilization; All Science Is
Computer Science”. Em: The New York Times (25 de mar. de 2001). URL:
http://www.nytimes.com/2001/03/25/weekinreview/the-world-in-
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Lo quarto paradigma

Um novo modo de pensamento cientifico

A exploracido de dados promove uma mudanca importante no
processo de pensamento cientifico.
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Lo quarto paradigma

Um novo modo de pensamento cientifico

A exploracido de dados promove uma mudanca importante no
processo de pensamento cientifico.

Antes:
formulacdo de hipétese » experimentacdo » analise de resultados

Agora: “data-driven hypothesis"
formulacdo de hipétese » busca da confirmacdo no banco de dados

Trata-se realmente de uma nova metodologia

que permite a criacdo de novos “tipos’ de pesquisa em diversas
areas do conhecimento (notadamente nas ciéncias naturais).
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Lo quarto paradigma

O 4° paradigma: exploracdo dos dados

Os dados s3o capturados por instrumentos ou gerados por
simulacdes
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O 4° paradigma: exploracdo dos dados

Os dados s3o capturados por instrumentos ou gerados por
simulacdes

Processados por sistemas de software complexos

A informag3o (ou conhecimento) resultante é armazenada no
computador

S6 entdo os cientistas analisam os dados, no final do processo!
(usando ferramentas de gerenciamento de dados e de
estatistica)

Exemplo

Hoje podemos dizer que astrénomos n3o olham mais através de
seus telescépios. Ao invés disso, eles “olham” através de
instrumentos complexos que est3o conectados a centrais de
processamento de dados e, s6 entdo, utilizam seus computadores
para visualizar as informacdes coletadas.
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Lo quarto paradigma
L Dilavio de dados

De qual volume de dados estamos falando?

Problemas da ordem de petabytes!

1 PB = 1.000.000.000.000.000 B
= 1.000° B
=10 B
= 1 milh3o de gigabytes

= 1 mil terabytes
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Lo quarto paradigma
L Dilavio de dados

De qual volume de dados estamos falando?

1 PB = 1.000.000.000.000.000 B
= 1.000° B
=10" B
= 1 milh3o de gigabytes
= 1 mil terabytes

Large Hadron Collider (LHC)

Produz cerca de 25 petabytes/ano, processa cerca de um
petabyte de dados todos os dias (o equivalente a cerca de
210.000 DVDs) e ja possui mais de 100 petabytes armazenados
desde o inicio do projeto (= 700 anos de filmes armazenados com
qualidade full HD)
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Lo quarto paradigma
L Dilavio de dados

De qual volume de dados estamos falando?

Outros exemplos comerciais

m O Google processa cerca de 20 petabytes de dados por dia
(2008)
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De qual volume de dados estamos falando?

Outros exemplos comerciais

m O Google processa cerca de 20 petabytes de dados por dia
(2008)

m O Wayback Machine tem cerca de 3 petabytes + 100
terabytes/dia (mar/2009)

m O Facebook tem cerca de 2,5 petabytes de dados de
usuarios + 15 terabytes/dia (abr/2009)

m O site eBay tem cerca de 6,5 petabytes de dados dos
usuarios + 50 terabytes/dia (mai/2009)
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Lo quarto paradigma
L Dilavio de dados

Grandes data centers

Pergunta:

Quio grandes s3o os data centers que fazem funcionar os sistemas
que afetam a vida de quase todo mundo que se conecta a Internet
(como os do Google, Facebook, etc.)?
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Grandes data centers
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Lo quarto paradigma
L Dilavio de dados

Dificilmente alguém consegue processar tudo isso sozinho

m Nem todos podem comprar supercomputadores

m Nem todos podem arcar com os custos de manter um data
center grande e potente o suficiente (custos de operagdo,
manutenc¢3o, etc.)

m O uso de Grades Computacionais (a solu¢do mais usada até o
momento) também depende de acesso a aglomerados de
computagdo e a supercomputadores (mesmo que eles
pertencam a outros) e requer que os participantes estejam em
comum acordo
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Lo quarto paradigma
L Dilavio de dados

Dificilmente alguém consegue processar tudo isso sozinho

E ainda que tenhamos tudo isso a disposicio

A grande pergunta é:
Como modelar programas e experimentos que possam usar todo
esse poder computacional de forma simples, barata e eficiente?
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Lo quarto paradigma

L Workflows cientificos

Workflows Cientificos

Definicdo

“Redes de processos tipicamente utilizadas como ‘pipelines de
analises de dados' ou ainda para comparar dados observados ou
previstos, e que podem incluir uma vasta gama de componentes,
e.g. para consultar bancos de dados, para transformar ou minerar
dados, para executar simulacdes em computadores de alto
desempenho, etc.”3

3Bertram Ludischer et al. “Scientific workflow management and the Kepler
system”’.
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L Workflows cientificos

Workflows Cientificos

m S3o automacdes de experimentos ou de processos cientificos,
expressas em termos das atividades a serem executadas e,
principalmente, das dependéncias dos dados manipulados;

m Tendem a ser computacionalmente intensivos;

m S3o fortemente voltados & manipulagdo de grandes volumes de
dados complexos.
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Exem

<

plos famosos

Montage - Image Mosaic ¢ %

€ | [) montage.ipac.caltech.eduy,

Montage

An Astronomical Image Mosaic Engine
NASA Space Act Award Winner 2006

[ web service || D | o

| Publications | Gattery | ¢

i H Support ‘

What is Montage?

News

Montage is a toolkit for

1g Flexible Image Transport System (FITS) images

into custom mosaics. Key features for end users are:

Accuracy: Preserves spatial and
calibration fidelity of input images
Portability: Runs on all common
Linux/Unix platforms

Scalability: Runs on desktops,
clusters and computational grids.
Availability: Open source code
and user documentation available
for download

Generality: Supports all World
Coordinate System (WCS;
projections and common
coordinate systems

Performance: Processes 40
million pixels in up to 32 minutes.
on 128 nodes on a Linux cluster
Elexibility: Independent engines
for analyzing the geometry of
images on the sky; re-projecting
images: rectifying background
emission to a common level; co-
adding images

Convenience: Tools for
managing and manipulating large
image files

January 19, 2011
Montage now has a published
Wikipedia article.

December 15, 2010

Montage version 3.3
released! Plus, new C-shell
scripts contributed by Colin
Aspin and new publications
on using Montage in cloud
computing and Web 2.0. Also,
read the new Montage blog
and "Like" us on Facebook.

July 1,2010

Qur new User-Contributed
Software page now contains
alinkin Nr Tom Bohiaille'

aghetto e Daniel Cord
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L Workflows cientificos

Exemplos famosos

| ] SEEK-Wiki: Welcome To S x

{ € | [) seek.ecoinformatics.org WS

SCIENCE ENVIRONMENT FOR ECOLOGICAL KNOWLEDGE

O SEEK-Home

O arne Welcome To SEEK

8 ooz Vour trat

Q) Education

O Publications The Science Environment for Ecological Knowledge (SEEK) is a five year initiative designed to create

O Opportunities cyberinfrastructure for ecological, environmental, and biodiversity research and to educate the

O Community ecological community about ecoinformatics. SEEK participants are building an integrated data grid

O About This Site (EcoGrid) for accessing a wide variety of ecological and biodiversity data and analytical tools (Kepler)

O Calendar for efficiently utilizing these data stores to advance ecological and biodiversity science. An intelligent
middleware system (SMS) will facilitate integration and synthesis of data and models within these
systems.

See a brief overview of SEEK or the full project proposal for a detailed description of the project
initiative.

News

February 11, 2008 | Kepler 1.0.0 Release Candidate 1 Releaseds

Read previous news items
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Lo quarto paradigma

L Workflows cientificos

O projeto de workflows cientificos

Consiste na construcdo de um modelo para o workflow

Pode ser feito por meio de diferentes linguagens ou modelos de
representacao

Pode se embasar em outros workflows ja existentes

E conveniente de se representar em formatos digitais e
armazenar em repositorios:

m reuso, compartilhamento com outros pesquisadores, etc.
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Lo quarto paradigma

L Workflows cientificos

A instanciacdo de workflows cientificos

m Corresponde & preparacdo necessaria para uma execucio
particular do workflow:

m Cada nova execucido requer dados de entrada e pardmetros de
configuracdo definidos pelos cientistas

m Pode envolver a selecdo e alocac3o dos recursos
computacionais para a execucao

m Cuida da transferéncia dos dados de entrada para os
computadores onde a execucdo sera realizada
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Lo quarto paradigma

L Workflows cientificos

A execucdo de workflows cientificos

m Ocorre nos recursos computacionais disponiveis:

m Para cada atividade atribui-se um recurso
m Atividades processam dados de entrada e produzem novos
dados, que podem ser usados por outras atividades

m Pode registrar dados intermediarios gerados na instancia e suas

informagées de proveniéncia

m Dados de entrada e os pardmetros de configuracdo

m Registro das atividades ja executadas, seus tempos de inicio e

término, os recursos usados, etc.

m Referéncias para os dados de entrada e saida de cada atividade
Intencdes: avaliacdo dos resultados; recuperacdo em caso de
falhas; reprodutibilidade dos experimentos
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Lo quarto paradigma

L Workflows cientificos

A andlise pos-execucdo de workflows cientificos

m Corresponde & inspecido e interpretacdo dos resultados obtidos

m Pode conduzir a uma revisdo da hipétese ou do objetivo
experimental inicial, ou ainda a identificacdo de ineficiéncias
da execucdo

m Reprojeto do workflow = nova iteragdo do seu ciclo de vida

Kelly R. Braghetto e Daniel Cordeiro Jornadas de Atualizagdo em Informatica 2014 21 / 190



Introducdo & Modelagem e Execucdo de Workflows Cientificos
LModelagem de Workflows Cientificos

Modelagem de Workflows
Cientificos
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LModelagem de Workflows Cientificos

Terminologia basica sobre representacdo de workflows

Modelo define as atividades a serem realizadas no workflow
para que um objetivo cientifico seja alcancado

Atividade €& uma unidade atémica (= indivisivel) de trabalho em
um modelo de workflow

Conector & usado para definir alguma relacio de precedéncia ou
algum tipo de transferéncia de dados entre atividades

Instdncia & uma execugdo particular (= instanciagdo) de um
modelo de workflow
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Introducdo & Modelagem e Execucdo de Workflows Cientificos

LModelagem de Workflows Cientificos

Modelo de workflow

Define as atividades a serem realizadas no workflow para que um
objetivo cientifico seja alcancado

m Estabelece a ordem (ainda que parcial) na qual as atividades
do workflow devem ser executadas

m E comumente representado por meio de um arcabouco formal
ou de uma linguagem de especificacio de workflows
m arcaboucos formais possibilitam a analise de propriedades dos
workflows que neles sio modelados
m linguagens especificas de dominio permitem a especificacdo de
modelos em um nivel de detalhamento mais préximo ao
requerido para a execucdo dos workflows
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LModelagem de Workflows Cientificos

Atividade

Unidade atémica (= indivisivel) de trabalho em um modelo de

workflow

m Possui varios sindnimos: tarefa, processo, acdo, transicdo

m Pode ser classificada como:
Atividade manual quando é realizada por pessoas
Atividade automatica quando é realizada completamente por
computadores ou outros tipos de maquinas, sem
intervencdo humana
Atividade semiautomatica quando depende tanto de pessoas
quanto de maquinas para ser realizada
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LModelagem de Workflows Cientificos

Conector

Define alguma relacdo de precedéncia ou algum tipo de
transferéncia de dados entre atividades

m Cada linguagem de modelagem de workflows possui o seu
préprio conjunto de conectores

m Os conectores definem a expressividade da linguagem, ou seja,
a variedade e quantidade de modelos de workflows que a
linguagem é capaz de representar
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LModelagem de Workflows Cientificos

Instancia de workflow

Execugdo particular (= instanciagdo) de um modelo de workflow

m Duas instancias de um mesmo workflow n3o necessariamente
executam a mesma sequéncia de atividades
m Um workflow pode ter em seu modelo ramos de execucio
alternativos ou atividades que s6 serdo executadas caso
determinados tipos de dados estejam disponiveis
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LModelagem de Workflows Cientificos

LWorkflc::ws de Negécio X Workflows Cientificos

Workflows de Negécio x Workflows Cientificos

Workflows de Negécio

m S3o usados em grande escala desde os anos 90

m Automatizam processos industriais e gerenciais (= processos
de negécio)

m Desenvolvimento apoiado por comunidades e coaliz3es,
envolvendo indistria e academia
Resultados:

m Muitos documentos, modelos de referéncia e padrdes
relacionados a gestdo desse tipo de workflows

m Muitas técnicas e ferramentas computacionais desenvolvidas
para apoiar o ciclo de vida desses workflows
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LModelagem de Workflows Cientificos
LWorkflc::ws de Negécio X Workflows Cientificos

Workflows de Negécio x Workflows Cientificos

Workflows Cientificos
m Sua popularizagdo comecou nos anos 2000
m Possuem muitas semelhancas com os workflows de negécio
m A comunidade cientifica ndo adotou os padrdes desenvolvidos

para os workflows de negécios
m O dominio cientifico possui particularidades que justificam a
criac3o de técnicas e ferramentas especificas para o
gerenciamento de seus workflows
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LModelagem de Workflows Cientificos

LWorkflc::ws de Negécio X Workflows Cientificos

Padronizacdo e Interoperabilidade
Workflows de negécio

m Processos de negécio envolvem processos inter-organizacionais

m Demandam interoperabilidade de ferramentas e padronizacio
das linguagens de modelagem

m Exemplos: o modelo de referéncia da Workflow Management
Coalition e a Business Process Model and Notation (BPMN)

Workflows cientificos

m N3o existem padrdes: cada sistema de gerenciamento possui a
sua linguagem de modelagem
m Pouca interoperabilidade entre diferentes ferramentas

m Motivo: poucos dominios cientificos (como a Bioinformatica)
fazem uso sistematizado de ferramentas de workflows
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LModelagem de Workflows Cientificos

LWorkflc::ws de Negécio X Workflows Cientificos

Padronizacdo e Interoperabilidade

m Workflows de negécio sdo projetados e desenvolvidos por
especialistas em TI
m Atividades s3o0 componentes padronizados e portaveis (como
os servicos Web)
m Existe facilidade no reiiso e na construcdo dos processos
inter-organizacionais
m Workflows cientificos s3o projetados por cientistas
m Atividades muitas vezes s3o scripts para softwares
matematicos ou estatisticos
m Qutras vezes, o préprio workflow é implementado como um
script que coordena as chamadas a outros scripts

A proposicdo de padrdes para a gestdo de workflows no dominio
cientifico € uma tarefa desafiadoral

Kelly R. Braghetto e Daniel Cordeiro Jornadas de Atualizagdo em Informética 2014

31 /190



Introducdo & Modelagem e Execucdo de Workflows Cientificos
LModelagem de Workflows Cientificos

LWorkflc::ws de Negécio X Workflows Cientificos

Natureza das atividades

m Workflows de negécio comumente possuem atividades
automaticas e manuais

m Exemplo: um workflow para o tratamento de reclamacdes de
clientes de uma empresa de TV a cabo
m Workflows cientificos ndo costumam envolver atividades
manuais pois suas ferramentas de apoio n3o oferecem suporte
a esse tipo de funcionalidade
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LModelagem de Workflows Cientificos

LWorkflc::ws de Negécio X Workflows Cientificos

Integridade na execucdo de instancias

Workflows de negécio

m Integridade na execucdo é uma preocupacio crucial

m Podem implementar transacées comerciais que envolvem
contratos financeiros e prestacdo de servicos
m Geralmente, sdo workflows transacionais

m Em caso de falhas durante sua execucdo, & preciso haver
maneiras de se desfazer as atividades ja realizadas (mesmo que
seja de maneira légica)
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LModelagem de Workflows Cientificos

LWorkflc::ws de Negécio X Workflows Cientificos

Integridade na execucdo de instancias

Workflows cientificos

m Quando tém como alvo o processamento e a analise de dados,
geralmente ndo demandam tratamento transacional

m No caso de falhas durante a execucio, remove-se os resultados
intermediarios produzidos e ent3o reinicia-se a execucio do
workflow a partir do ponto onde ela foi interrompida ou do seu
inicio

m A reexecucdo pode ter um custo alto em termos de tempo e de
recursos computacionais consumidos

Kelly R. Braghetto e Daniel Cordeiro Jornadas de Atualizagdo em Informatica 2014 34 / 190



Introducdo & Modelagem e Execucdo de Workflows Cientificos

LModelagem de Workflows Cientificos

L Fluxo de Controle X Fluxo de Dados

Perspectivas para a modelagem de workflows

Fluxo de controle descreve a ordem de execucdo, definindo a
transferéncia de controle entre atividades conectadas
e habilitando uma atividade para execu¢do quando as
atividades que a precedem s3o concluidas

Fluxo de dados descreve as transferéncias de dados entre as
atividades, estabelecendo as dependéncias das
atividades com relacio aos dados que elas manipulam

Organizacional atrela ao workflow uma estrutura organizacional,
por meio da definicdo de papéis (desempenhados por
pessoas ou equipamentos) responsaveis pela execucdo
das atividades

Tratamento de excecées lida com as causas das excecdes e as
acbes que precisam ser tomadas nos seus tratamentos
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LModelagem de Workflows Cientificos

L Fluxo de Controle X Fluxo de Dados

Perspectivas para a modelagem de workflows

Fluxos de dados
m Em workflows cientificos, a predominancia é da modelagem de
fluxos de dados
m Aplicacdes cientificas s3o intensivas em dados
m Cientistas rotineiramente ja descrevem seus experimentos
cientificos em termos de fluxos de dados

m coleta de dados brutos — filtragem — transformacdo —
analise — obtencdo de dados derivados que sustentam
hipéteses cientificas
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LModelagem de Workflows Cientificos

L Fluxo de Controle X Fluxo de Dados

Perspectivas para a modelagem de workflows

Modelagem hibrida

m As diferentes perspectivas de modelagem n3o sio excludentes

m Muitos SGWC possuem linguagens de modelagem hibridas,
para a descricdo de fluxos tanto de dados quanto de controle

m Ferramentas de gestdo de workflows de negécio costumam
combinar as perspectivas de fluxo de controle e de tratamento
de excecdes
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LModelagem de Workflows Cientificos

L Fluxo de Controle X Fluxo de Dados

Estruturas para representacdo de fluxos de controle
Construgdes essenciais:
Sequéncia
Paralelismo (Divisdo-E)

Sincronizagdo (Jungdo-E)

n
n
n
m Escolha Exclusiva (Divisdo-OU-Exclusivo)
m Jungdo (Jungdo-OU-Exclusivo)

"

Ciclo (ou Iteragdo)

Outras construcdes

m A Workflow Patterns Initiative identificou as construces mais
frequentes nas ferramentas de modelagem:

m ha 43 padrdes diferentes para fluxo de controle
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LModelagem de Workflows Cientificos

L Fluxo de Controle X Fluxo de Dados

Estruturas para representacdo de fluxos de controle

Jungao-OU Divisao-OU
Exclusivo I l Exclusivo

Exemplo de workflow modelado usando as construcdes basicas de
fluxo de controle
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LModelagem de Workflows Cientificos
L Fluxo de Controle X Fluxo de Dados

Estruturas para representacdo de fluxos de dados

Construcdes basicas:

m Processamento: é realizado por uma atividade sobre dados
de entrada para produzir dados de saida

m Pipeline: combina um ou mais processamentos
sequencialmente, de forma que cada atividade processe os
dados produzidos pela atividade que a precedeu e que a sua
saida seja usada como entrada para a préxima atividade
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LModelagem de Workflows Cientificos

L Fluxo de Controle X Fluxo de Dados

Estruturas para representacdo de fluxos de dados

\4
A d2
A
d2 B
Processamento \7
( d3 i
Pipeline
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LModelagem de Workflows Cientificos
L Fluxo de Controle X Fluxo de Dados

Estruturas para representacdo de fluxos de dados

Construcdes basicas:

m Distribuicdo de dados: é feita por uma atividade que produz
dois ou mais conjuntos de dados de saida que sdo recebidos
como entrada por duas ou mais atividades

Pode ser feita para dois propésitos distintos:
m produzir novos conjuntos de dados para serem consumidos por
maltiplas atividades; ou
m particionar um grande conjunto de dados recebido como
entrada em subconjuntos menores, para que esses possam ser
processados (paralelamente) por outras atividades no workflow
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L Fluxo de Controle X Fluxo de Dados

Estruturas para representacdo de fluxos de dados

Construcdes basicas:

m Agregacdo de dados: é feita por uma atividade que agrega e
processa dados de saida de duas ou mais atividades, gerando
uma combinacdo dos dados como saida

m Pode resultar em sincronizacio de linhas de execucdo paralelas

m Redistribuicdo de dados: é feita por uma atividade que
combina a func3o de agregacdo de dados a funcio de
distribuicio dos dados

m a atividade pode tanto sincronizar linhas de execucio paralelas
ja existentes quanto criar novas linhas de execu¢do paralelas
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LModelagem de Workflows Cientificos

L Fluxo de Controle X Fluxo de Dados

Estruturas para representacdo de fluxos de dados

di a2 [ | g3 d1 g2 | | a3
" e
Y Y
(2 (a0 i [ s < d4i (aa [ (a5
Distribuigdo Agregacdo Redistribui¢cdo
de dados de dados de dados
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L Fluxo de Controle X Fluxo de Dados

.geDados
Fluxo de dados
no workflow e B
Montage
http://montage.

ipac.caltech.edu/ i i
mProjectpp | Agregagéo
. de Dados

-
.
s
—
‘mBackground ek
o
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-
Pipeline!
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LModelagem de Workflows Cientificos
L Fluxo de Controle X Fluxo de Dados

Workflow Montage
(sem a visualizagdo
dos itens de dados)

Agregacgéo

Distribuicao

Agregagao

+————————— Pipeline

mProjectPP | ) mDiffFit mConcatFit mBgModel mBackground
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‘ Modelagem de Workflows Cientificos
L Fluxo de Controle x Fluxo de Dados

As linguagens de modelagem “na pratica”
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subWorkflow || main § O subwarkfiow1 | Tree View |
Workflaws =[5 main
Types m & Control Flow

* ControlFlow_1

Workflaws

<A
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~<hctvity>>, < <Activity>> < Actvity>
Atividade_2 Atividade_3 Atividade_a

(> Data Flow

&7 DataFlow_7
7 DataFlow_8
& DataFlow_9.
& DataFlow_10
& DataFlow_5

Initialtiode
FinalNode
ForkNode_1
O Atividade 1
O Atividade_2
O Atividade_3
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& Decisiontiode 1
O Atividade 5
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L Fluxo de Controle X Fluxo de Dados

As linguagens de modelagem “na pratica”
Composicionalidade: construcdo de modelos de workflow a partir de

modelos de subworkflows
File Edit View Tools

LaEBEH X868 2

Insert  Format  Workflow Security
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Help
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Tree view',
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LModelagem de Workflows Cientificos
L Fluxo de Controle X Fluxo de Dados

As linguagens de modelagem “na pratica”

Representacdo textual do modelo

) d Applications Developme onme 0
File Edit View Insert Format Workilow Tools Security Help
CaBE X8 2 e e Bhun 55

Bl O main | O subwarktiow | Tree view |

«7aml versiol
<cgwd author="
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="ForkNode_1">
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name="atividade_3" type=""/>
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<if name="DecisionMade_1
<condition conn="and"/>
<then)>

</section>
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</cqndBody>
</equd>
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LAr::abom;os formais de modelagem

Modelagem formal de workflows

Por que usa-la?

m Geralmente, a semantica operacional dos conectores e outros
construtores presentes nas linguagens de modelagem de
workflows n3o é definida formalmente

m Isso impossibilita a verificacdo e a validacdo dos modelos
m A partir de modelos formais, é possivel fazer analises preditivas
qualitativas e quantitativas dos workflows

Classes de formalismos mais usados na modelagem de workflows:

m Redes de Petri (RdPs)

m Algebras de Processos
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LModelagem de Workflows Cientificos

LArcabom;os formais de modelagem

Breve introducdo as Redes de Petri (RdPs)

m A teoria das Redes de Petri € um dos exemplos mais
conhecidos de teoria de ordem parcial para modelagem e
analise de sistemas concorrentes

m O conceito foi introduzido por Carl Adam Petri, em sua tese
de doutorado em 1962, na Faculdade de Matematica e Fisica
da Universidade de Darmstadt, Alemanha

m S3o muito utilizadas devido a sua representacdo grafica de

facil compreens3o e ao seu potencial matematico para a
analise de modelos

m Essas analises incluem verificacdes de propriedades inerentes
aos sistemas concorrentes, como relacdes de precedéncia entre
eventos, sincronizagdo e existéncia ou n3o de impasses
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Elementos de uma RdP

As RdPs sdo formadas basicamente por dois tipos de componentes

m TransicOes representando acdes do sistema

m Lugares representando variaveis de estado do sistema

Uma RdP com marcagdo é formalmente definida pela tupla
RdP = {L,T, A, P,my}, em que:

L ={ly,ls,...,1} € um conjunto de lugares;

T = {t1,t9,...,t7} &€ um conjunto de transi¢des;
AC(LxT)U(T x L) é o conjunto de arcos;

P: A — N éa funcio peso dos arcos;

mo = {mo1, mo2, ..., moL } € a marcagdo inicial da rede.
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Exemplo de RdP: Processos Produtor-Consumidor

. repositério
produgao de itens recebimento

(o 2 e

q al /13 /15 .
produzir X e " v consumir
preencher remover
\\\/, / N & 2 /
)envio [ @ | espacos '~ @  consumo
g ~ livres J
2 4 ‘
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Elementos de uma RdP

Os conceitos associados a cada um dos itens de uma RdP s3o:

m Lugar (representado graficamente por um circulo)

m Modela uma condic3o que deve ser satisfeita para que o
disparo da transic3o seja realizado

m Transic3do (representada graficamente por um quadrado,
retdngulo ou barra)

m Pode ser compreendida como uma agdo ou evento
m Arco orientado

m Liga um lugar a uma transi¢do ou vice-versa, encadeando
condi¢Bes e eventos
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Elementos de uma RdP

Os conceitos associados a cada um dos itens de uma RdP s3o:

m Marca ou Ficha — representa um recurso disponivel

m O posicionamento dessas fichas nos lugares do grafo constitui
a marcacao da RdP

m Cada lugar possui 0 ou mais fichas

m A evolucdo da marcacdo permite modelar o comportamento
dindmico do sistema

m Peso — cada arco possui um peso associado a ele

m O peso indica quantas fichas uma transicido consome de um
lugar de entrada ou quantas fichas uma transicdo acrescenta
em um lugar de saida

m Quando um arco n3o possui um peso explicitamente indicado
no grafo, considera-se que o seu peso é 1
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Marcacdo de uma RdP

m Uma marcagdo é uma atribuicdo de fichas a lugares

m Pode ser representada por um vetor cujo tamanho é o nimero
de lugares na rede: o i*'™° componente do vetor representa o
namero de fichas contidas no lugar [;

m Denotamos por m(l) o nimero de fichas em um lugar i € L
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Evolucdo da marcacdo de uma RdP

m A evolucio dindmica da marcacdo de uma RdP é governada
pela ocorréncia (disparos) de transicdes que consomem e
produzem fichas

m Regras de habilitacdo e disparo estdo associadas as transicdes
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Habilitacdo de uma transicio em uma RdP

m Habilitacdo
Um transic3o t esta habilitada na marcagdo m se e somente se:

Vieot, m()> P
onde ot = {u | (u,t) € A}.

Em outras palavras, et é o conjunto de todos os lugares de
entrada de t.
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Disparo de uma transicdo em uma RdP

m Disparo
O disparo de uma transic3o ¢, habilitada na marcacio m,
produz um marcacdo m’ tal que

m' =m+O(t) — I(t),

em que
I(t) = (P((h, 1), P({l2, 1)), ..., P({iL, 1)) e
O(t) = (P((t,11)), P((t,12)), . .., P((t,1L)))
m Essa declaracio é normalmente indicada de forma compacta
como mltym’ e podemos dizer que m’ é diretamente
alcancavel a partir de m
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Exemplo de RdP: Processos Produtor-Consumidor

. repositério
produgao de itens recebimento

(o 2 e

q al /13 /15 .
produzir X e " v consumir
preencher remover
\\\/, / N & 2 /
)envio [ @ | espacos '~ @  consumo
g ~ livres J
2 4 ‘
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Exemplo de RdP: Processos Produtor-Consumidor

m O produtor s6 produz um item por vez, ao passo que o
consumidor sé consome um item por vez

m O produtor s6 pode enviar um item produzido a um
consumidor quando ha espaco para armazena-lo, ou seja,
quando ha ao menos uma ficha em I

m O consumidor sé pode consumir um item apés a sua remog¢ao
do repositério (transi¢do t.). Essa remogdo s6 pode ocorrer
quando ha itens produzidos e ainda ndo consumidos, ou seja,
quando ha ao menos uma ficha em I3

m Sendo assim, uma ficha que sai de I4 com o disparo de t;, entra
em l3

m Do mesmo modo, uma ficha que sai de [3 com o disparo de ¢,
entra em Iy
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Marcacées alcancaveis da rede do exemplo

Tormry—4—
tal 2 tal
S
tbl &
«
tal &
S
tbl 4
5
tal
e ——4

Kelly R. Braghetto e Daniel Cordeiro
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Sobre as marcacdes de uma RdP

m Cada uma das marcacdes possiveis da rede representa um
possivel estado do sistema modelado

m A partir dos estados e da estrutura da rede, é possivel verificar
propriedades do sistema. Exemplos:

m Se existe uma transicdo que n3o é habilitada por nenhuma
marcac3o da rede, ent3o essa transicdo é morta (ou seja, ela
nunca sera disparada) = isso pode indicar um erro no projeto
do sistema

m Pode-se querer saber se o sistema pode atingir um
determinado estado indesejado. Para isso, identifica-se qual &
a marcacdo da RdP que representa esse estado e caso essa
marcacio esteja entre as alcancaveis da rede, ent3o estara
confirmado que o estado indesejado pode ocorrer no sistema
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Mapeamento das estruturas basicas de workflows para RdPs

Sequéncia ou Pipeline

Quando duas atividade devem ser executadas sequencialmente, ou
quando uma produz dados que s3o usados pela outra, entdo ha
uma interdependéncia entre elas

m Em RdPs, isso pode ser modelado conectando as duas
atividades (transi¢des) por meio de um lugar

1 t1 12 t2 13

Kelly R. Braghetto e Daniel Cordeiro Jornadas de Atualizagdo em Informatica 2014 64 / 190



Introducdo & Modelagem e Execucdo de Workflows Cientificos

LModelagem de Workflows Cientificos

LAr::abom;os formais de modelagem

Mapeamento das estruturas basicas de workflows para RdPs

Paralelismo ou distribuicio de dados

m Modelado por uma atividade (transicdo) que, quando
disparada, inclui uma ficha em cada um dos lugares de entrada
das transicées que representam as atividades que serio
executadas paralelamente ou que processardo os dados
distribuidos

Sincronizag3o ou agregacdo de dados

m E modelada por uma atividade que tem como lugar de entrada
os lugares de saida que indicam quando as atividades a serem
sincronizadas ja foram concluidas ou quando os dados a serem
agregados ja est3o disponiveis para processamento
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Mapeamento das estruturas basicas de workflows para RdPs

Paralelismo e sincronizagdo / Distribuigcdo e agregacdo de dados

Y
)
NSy

Atividade de
Paralelizagéo /
Distribuicao

Kelly R. Braghetto e Daniel Cordeiro

Oy

Atividade de
Sincronizagao /
Agregacgéao
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Mapeamento das estruturas basicas de workflows para RdPs

Escolha exclusiva

m Pode ser representada como um conjunto de atividades
(transi¢des) compartilhando um Gnico lugar de entrada
m Ha variacBes possiveis nessa representacdo
m Exemplo: a escolha pode depender de uma regra que pode ser

modelada como uma atividade “gerencial”’, que quando
disparada coloca uma ficha no lugar de entrada da atividade

escolhida para execugdo

Juncdo simples

m E modelada por um conjunto de atividades (transicdes)
alimentando um mesmo lugar de saida
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Mapeamento das estruturas basicas de workflows para RdPs

Escolha exclusiva e juncdo simples

t1
(o \
)
1 t3 12
t2
Escolha Jungéao
exclusiva simples
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Mapeamento das estruturas basicas de workflows para RdPs
Escolha exclusiva baseada em regras e juncdo simples

Escolha exclusiva

T H
O

' tg 1 12 : tl

I N 14
Ny

] tg2 3 : t2

Juncgao simples
Atividades gerenciais

Kelly R. Braghetto e Daniel Cordeiro Jornadas de Atualizagdo em Informatica 2014 69 / 190



Introducdo & Modelagem e Execucdo de Workflows Cientificos
LModelagem de Workflows Cientificos

LAr::abom;os formais de modelagem

Mapeamento das estruturas basicas de workflows para RdPs

Ciclos

m Geralmente sdo modelados com o auxilio de escolhas
exclusivas e juncdes simples

N N \0

—{ k
N

t5 13 t3
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O workflow cientifico SIPHT modelado em RdP
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Brevissima introducdo as Algebras de Processos

m Nas 4lgebras de processos (APs) os processos sdo
representados algebricamente, na forma de termos

m Uma AP é composta por um conjunto de simbolos de acdes,
um conjunto de operadores e um conjunto de axiomas
descrevendo as propriedades dos operadores

m O conjunto de axiomas (= leis equacionais) pode também
especificar quando dois processos sdo considerados
equivalentes

m Esse arcabouco algébrico possibilita o raciocinio formal sobre
propriedades estruturais e comportamentais de um
modelo de sistema concorrente
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APs — Origens

m As bases das algebras de processos foram desenvolvidas,
independentemente, por Milner e Hoare (no anos 70)

m As APs s3o parcialmente enraizadas nas Redes de Petri, na
Teoria de Autématos e nas linguagens formais

m Milner desenvolveu a algebra de processos Calculus of
Communicating Systems (CCS), enquanto Hoare definiu a
Communicating Sequential Processes(CSP)

m Outras algebras de processos bem difundidas sdo a Language
of Temporal Ordering Specification (LOTOS), a Algebra
of Communicating Processes (ACP) e a m-Calculus
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Assinatura de uma AP basica

Geralmente consiste em:

® um conjunto finito e ndo vazio A de agGes atdmicas,
representando comportamentos indivisiveis

m um operador binario “+", chamado de composicdo
alternativa
Se os termos fechados t1 e o representam os processos pi e
p2, respectivamente, entdo o termo fechado ¢, + to representa
0 processo que executa p; ou po

m um operador binario ".", chamado de composicio sequencial
Se os termos fechados t; e t5 representam os processos p; e
P2, respectivamente, entdo o termo fechado ¢1.to representa o
processo que executa primeiro py e depois po
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Outros operadores das APs

m Para modelar cenarios que envolvem paralelismo,
comunicacio e iteracgdes, as algebras de processos
geralmente possuem, além dos operadores basicos,
mecanismos para expressar comportamentos mais avan¢ados

m Por exemplo, na Algebra of Communicating Processes (ACP)
existe:

m o operador binario “||", chamado de entrelagamento, para
expressar paralelismo

m equacdes recursivas, para representacio de ciclos finitos ou
infinitos
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Exemplo: Workflow para o atendimento de reclamacdes
(modelado com rede de Petri e ACP)

avaliagéo

—0

contata cliente /" positivo |

reembolsa

Ol

inicio registra

colita_dados

p5 arquiva fim

12 contata_depto 14 . negativo | 17 envia_msg

P = registra . (contata cliente || contata depto) . coleta dados .
((avaliacao_positiva . reembolsa) +
(avaliacao_negativa . envia_msg)) . arquiva
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Modelos formais de workflows

Podem ser analisados sob duas perspectivas: qualitativa e
quantitativa
Analise qualitativa
Principais representantes: a validacdo e a verificacdo
m A validacdo avalia se o sistema se comporta como o esperado

m A verificacdo avalia se o sistema respeita alguns critérios
estruturais

m E possivel, por exemplo, verificar se dois modelos de workflows
sdo equivalentes, ou ainda se um dado workflow possui pontos
de impasse (deadlocks)
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Modelos formais de workflows

Podem ser analisados sob duas perspectivas: qualitativa e
quantitativa

Analise quantitativa

Principal representante: a analise de desempenho

m Feita a partir de modelos estocasticos (como os baseados em
cadeias de Markov)

m Prediz tempo de resposta do sistema

m Obtém a probabilidade de execucdo de uma dada sequéncia de
atividades do workflow

m |dentifica gargalos na execucdo do workflow

Tanto as Algebras de Processos quanto as RdPs possuem extensdes
estocasticas, usadas para analises quantitativas.
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Modelagem formal de workflows

Por que usa-la?

m Geralmente, a semantica operacional dos conectores e outros
construtores presentes nas linguagens de modelagem de
workflows n3o é definida formalmente

m Isso impossibilita a verificacdo e a validacdo dos modelos
m A partir de modelos formais, é possivel fazer analises preditivas
qualitativas e quantitativas dos workflows

Classes de formalismos mais usados na modelagem de workflows:

m Redes de Petri (RdPs)

m Algebras de Processos
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Breve introducdo as Redes de Petri (RdPs)

m A teoria das Redes de Petri € um dos exemplos mais
conhecidos de teoria de ordem parcial para modelagem e
analise de sistemas concorrentes

m O conceito foi introduzido por Carl Adam Petri, em sua tese
de doutorado em 1962, na Faculdade de Matematica e Fisica
da Universidade de Darmstadt, Alemanha

m S3o muito utilizadas devido a sua representacdo grafica de

facil compreens3o e ao seu potencial matematico para a
analise de modelos

m Essas analises incluem verificacdes de propriedades inerentes
aos sistemas concorrentes, como relacdes de precedéncia entre
eventos, sincronizagdo e existéncia ou n3o de impasses
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Elementos de uma RdP

As RdPs sdo formadas basicamente por dois tipos de componentes

m TransicOes representando acdes do sistema

m Lugares representando variaveis de estado do sistema

Uma RdP com marcagdo é formalmente definida pela tupla
RdP = {L,T, A, P,my}, em que:

L ={ly,ls,...,1} € um conjunto de lugares;

T = {t1,t9,...,t7} &€ um conjunto de transi¢des;
AC(LxT)U(T x L) é o conjunto de arcos;

P: A — N éa funcio peso dos arcos;

mo = {mo1, mo2, ..., moL } € a marcagdo inicial da rede.
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Exemplo de RdP: Processos Produtor-Consumidor

. repositério
produgao de itens recebimento

(o 2 e

q al /13 /15 .
produzir X e " v consumir
preencher remover
\\\/, / N & 2 /
)envio [ @ | espacos '~ @  consumo
g ~ livres J
2 4 ‘
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Elementos de uma RdP

Os conceitos associados a cada um dos itens de uma RdP s3o:

m Lugar (representado graficamente por um circulo)

m Modela uma condic3o que deve ser satisfeita para que o
disparo da transic3o seja realizado

m Transic3do (representada graficamente por um quadrado,
retdngulo ou barra)

m Pode ser compreendida como uma agdo ou evento
m Arco orientado

m Liga um lugar a uma transi¢do ou vice-versa, encadeando
condi¢Bes e eventos
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Elementos de uma RdP

Os conceitos associados a cada um dos itens de uma RdP s3o:

m Marca ou Ficha — representa um recurso disponivel

m O posicionamento dessas fichas nos lugares do grafo constitui
a marcacao da RdP

m Cada lugar possui 0 ou mais fichas

m A evolucdo da marcacdo permite modelar o comportamento
dindmico do sistema

m Peso — cada arco possui um peso associado a ele

m O peso indica quantas fichas uma transicido consome de um
lugar de entrada ou quantas fichas uma transicdo acrescenta
em um lugar de saida

m Quando um arco n3o possui um peso explicitamente indicado
no grafo, considera-se que o seu peso é 1
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Marcacdo de uma RdP

m Uma marcagdo é uma atribuicdo de fichas a lugares

m Pode ser representada por um vetor cujo tamanho é o nimero
de lugares na rede: o i*'™° componente do vetor representa o
namero de fichas contidas no lugar [;

m Denotamos por m(l) o nimero de fichas em um lugar i € L
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Evolucdo da marcacdo de uma RdP

m A evolucio dindmica da marcacdo de uma RdP é governada
pela ocorréncia (disparos) de transicdes que consomem e
produzem fichas

m Regras de habilitacdo e disparo estdo associadas as transicdes
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Habilitacdo de uma transicio em uma RdP

m Habilitacdo
Um transic3o t esta habilitada na marcagdo m se e somente se:

Vieot, m()> P
onde ot = {u | (u,t) € A}.

Em outras palavras, et é o conjunto de todos os lugares de
entrada de t.
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Disparo de uma transicdo em uma RdP

m Disparo
O disparo de uma transic3o ¢, habilitada na marcacio m,
produz um marcacdo m’ tal que

m' =m+O(t) — I(t),

em que
I(t) = (P((h, 1), P({l2, 1)), ..., P({iL, 1)) e
O(t) = (P((t,11)), P((t,12)), . .., P((t,1L)))
m Essa declaracio é normalmente indicada de forma compacta
como mltym’ e podemos dizer que m’ é diretamente
alcancavel a partir de m
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Exemplo de RdP: Processos Produtor-Consumidor

. repositério
produgao de itens recebimento

(o 2 e

q al /13 /15 .
produzir X e " v consumir
preencher remover
\\\/, / N & 2 /
)envio [ @ | espacos '~ @  consumo
g ~ livres J
2 4 ‘
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Exemplo de RdP: Processos Produtor-Consumidor

m O produtor s6 produz um item por vez, ao passo que o
consumidor sé consome um item por vez

m O produtor s6 pode enviar um item produzido a um
consumidor quando ha espaco para armazena-lo, ou seja,
quando ha ao menos uma ficha em I

m O consumidor sé pode consumir um item apés a sua remog¢ao
do repositério (transi¢do t.). Essa remogdo s6 pode ocorrer
quando ha itens produzidos e ainda ndo consumidos, ou seja,
quando ha ao menos uma ficha em I3

m Sendo assim, uma ficha que sai de I4 com o disparo de t;, entra
em l3

m Do mesmo modo, uma ficha que sai de [3 com o disparo de ¢,
entra em Iy
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Marcacées alcancaveis da rede do exemplo

Tormry—4—
tal 2 tal
S
tbl &
«
tal &
S
tbl 4
5
tal
e ——4

Kelly R. Braghetto e Daniel Cordeiro
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[ o [ ) o

Jornadas de Atualizagdo em Informética 2014

91 / 190



Introducdo & Modelagem e Execucdo de Workflows Cientificos
LModelagem de Workflows Cientificos

LArcabom;os formais de modelagem

Sobre as marcacdes de uma RdP

m Cada uma das marcacdes possiveis da rede representa um
possivel estado do sistema modelado

m A partir dos estados e da estrutura da rede, é possivel verificar
propriedades do sistema. Exemplos:

m Se existe uma transicdo que n3o é habilitada por nenhuma
marcac3o da rede, ent3o essa transicdo é morta (ou seja, ela
nunca sera disparada) = isso pode indicar um erro no projeto
do sistema

m Pode-se querer saber se o sistema pode atingir um
determinado estado indesejado. Para isso, identifica-se qual &
a marcacdo da RdP que representa esse estado e caso essa
marcacio esteja entre as alcancaveis da rede, ent3o estara
confirmado que o estado indesejado pode ocorrer no sistema

Kelly R. Braghetto e Daniel Cordeiro Jornadas de Atualizagdo em Informatica 2014 92 / 190



Introducdo & Modelagem e Execucdo de Workflows Cientificos
LModelagem de Workflows Cientificos

LAr::abom;os formais de modelagem

Mapeamento das estruturas basicas de workflows para RdPs

Sequéncia ou Pipeline

Quando duas atividade devem ser executadas sequencialmente, ou
quando uma produz dados que s3o usados pela outra, entdo ha
uma interdependéncia entre elas

m Em RdPs, isso pode ser modelado conectando as duas
atividades (transi¢des) por meio de um lugar

1 t1 12 t2 13
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Mapeamento das estruturas basicas de workflows para RdPs

Paralelismo ou distribuicio de dados

m Modelado por uma atividade (transicdo) que, quando
disparada, inclui uma ficha em cada um dos lugares de entrada
das transicées que representam as atividades que serio
executadas paralelamente ou que processardo os dados
distribuidos

Sincronizag3o ou agregacdo de dados

m E modelada por uma atividade que tem como lugar de entrada
os lugares de saida que indicam quando as atividades a serem
sincronizadas ja foram concluidas ou quando os dados a serem
agregados ja est3o disponiveis para processamento
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Mapeamento das estruturas basicas de workflows para RdPs

Paralelismo e sincronizagdo / Distribuigcdo e agregacdo de dados

Y
)
NSy

Atividade de
Paralelizagéo /
Distribuicao

Kelly R. Braghetto e Daniel Cordeiro

Oy

Atividade de
Sincronizagao /
Agregacgéao
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Mapeamento das estruturas basicas de workflows para RdPs

Escolha exclusiva

m Pode ser representada como um conjunto de atividades
(transi¢des) compartilhando um Gnico lugar de entrada
m Ha variacBes possiveis nessa representacdo
m Exemplo: a escolha pode depender de uma regra que pode ser

modelada como uma atividade “gerencial”’, que quando
disparada coloca uma ficha no lugar de entrada da atividade

escolhida para execugdo

Juncdo simples

m E modelada por um conjunto de atividades (transicdes)
alimentando um mesmo lugar de saida
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Mapeamento das estruturas basicas de workflows para RdPs

Escolha exclusiva e juncdo simples

t1
(o \
)
1 t3 12
t2
Escolha Jungéao
exclusiva simples
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Mapeamento das estruturas basicas de workflows para RdPs
Escolha exclusiva baseada em regras e juncdo simples

Escolha exclusiva

T H
O

' tg 1 12 : tl

I N 14
Ny

] tg2 3 : t2

Juncgao simples
Atividades gerenciais
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Mapeamento das estruturas basicas de workflows para RdPs

Ciclos

m Geralmente sdo modelados com o auxilio de escolhas
exclusivas e juncdes simples

N N \0

—{ k
N

t5 13 t3
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O workflow cientifico SIPHT modelado em RdP
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Brevissima introducdo as Algebras de Processos

m Nas 4lgebras de processos (APs) os processos sdo
representados algebricamente, na forma de termos

m Uma AP é composta por um conjunto de simbolos de acdes,
um conjunto de operadores e um conjunto de axiomas
descrevendo as propriedades dos operadores

m O conjunto de axiomas (= leis equacionais) pode também
especificar quando dois processos sdo considerados
equivalentes

m Esse arcabouco algébrico possibilita o raciocinio formal sobre
propriedades estruturais e comportamentais de um
modelo de sistema concorrente
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APs — Origens

m As bases das algebras de processos foram desenvolvidas,
independentemente, por Milner e Hoare (no anos 70)

m As APs s3o parcialmente enraizadas nas Redes de Petri, na
Teoria de Autématos e nas linguagens formais

m Milner desenvolveu a algebra de processos Calculus of
Communicating Systems (CCS), enquanto Hoare definiu a
Communicating Sequential Processes(CSP)

m Outras algebras de processos bem difundidas sdo a Language
of Temporal Ordering Specification (LOTOS), a Algebra
of Communicating Processes (ACP) e a m-Calculus
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Assinatura de uma AP basica

Geralmente consiste em:

® um conjunto finito e ndo vazio A de agGes atdmicas,
representando comportamentos indivisiveis

m um operador binario “+", chamado de composicdo
alternativa
Se os termos fechados t1 e o representam os processos pi e
p2, respectivamente, entdo o termo fechado ¢, + to representa
0 processo que executa p; ou po

m um operador binario ".", chamado de composicio sequencial
Se os termos fechados t; e t5 representam os processos p; e
P2, respectivamente, entdo o termo fechado ¢1.to representa o
processo que executa primeiro py e depois po
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Outros operadores das APs

m Para modelar cenarios que envolvem paralelismo,
comunicacio e iteracgdes, as algebras de processos
geralmente possuem, além dos operadores basicos,
mecanismos para expressar comportamentos mais avan¢ados

m Por exemplo, na Algebra of Communicating Processes (ACP)
existe:

m o operador binario “||", chamado de entrelagamento, para
expressar paralelismo

m equacdes recursivas, para representacio de ciclos finitos ou
infinitos
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Exemplo: Workflow para o atendimento de reclamacdes
(modelado com rede de Petri e ACP)

avaliagéo

—0

contata cliente /" positivo |

reembolsa

Ol

inicio registra

colita_dados

p5 arquiva fim

12 contata_depto 14 . negativo | 17 envia_msg

P = registra . (contata cliente || contata depto) . coleta dados .
((avaliacao_positiva . reembolsa) +
(avaliacao_negativa . envia_msg)) . arquiva
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Modelos formais de workflows

Podem ser analisados sob duas perspectivas: qualitativa e
quantitativa

Analise qualitativa
Principais representantes: a validacdo e a verificacdo
m A validacdo avalia se o sistema se comporta como o esperado

m A verificacdo avalia se o sistema respeita alguns critérios
estruturais

m E possivel, por exemplo, verificar se dois modelos de workflows
sdo equivalentes, ou ainda se um dado workflow possui pontos
de impasse (deadlocks)
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Modelos formais de workflows

Podem ser analisados sob duas perspectivas: qualitativa e
quantitativa

Analise quantitativa

Principal representante: a analise de desempenho

m Feita a partir de modelos estocasticos (como os baseados em
cadeias de Markov)

m Prediz tempo de resposta do sistema

m Obtém a probabilidade de execucdo de uma dada sequéncia de
atividades do workflow

m |dentifica gargalos na execucdo do workflow

Tanto as Algebras de Processos quanto as RdPs possuem extensdes
estocasticas, usadas para analises quantitativas.
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Escalonamento de Workflows
Cientificos
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Um gostinho do que é Escalonamento

Escalonamento

m ¢é a alocagdo de recursos (escassos) em fungdo do tempo

m é um processo de decisdo que tem como intuito otimizar um
ou mais objetivos

Elementos
Recursos maquinas em uma fabrica; pistas em um aeroporto;
CPUs em um computador
Tarefas operagdes de producdo; pousos e decolagens;
programas de computadores

Objetivos otimizar o tempo do término da dltima tarefa;
minimizar o nimero de tarefas “atrasadas’
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Um exemplo simples: escalonamento em um aeroporto

Uma companhia aérea possui uma frota com diferentes tipos de
aeronaves. Dados:

m um conjunto de voos caracterizados por:
m locais de origem e destino
m tempo estimado para a decolagem e aterrissagem
m demanda dos usuarios
m uma planilha de custos que indica qual o custo de utilizar um
determinado tipo de aeronave em cada uma das rotas

Problema

Determinar como atribuir cada aeronave disponivel a uma rota de
forma que o lucro da companhia seja maximizado.
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Defini¢do (informal)

Definicio

Escalonamento se refere a uma alocacio, no tempo, de um
conjunto limitado de recursos a tarefas. Escalonamento é um
processo de decisdo que tem como intuito otimizar um ou mais

objetivos.*

“Michael L. Pinedo. Scheduling. Theory, Algorithms, and Systems.
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Elementos basicos de um problema de escalonamento

m Um conjunto de n tarefas 7 = {t1,...,t,}
m Um conjunto de m maquinas M = {mq,...,mpy}

Encontrar um escalonamento significa encontrar, para cada tarefa,
uma alocacido de um ou mais intervalos de tempo, em uma ou mais
maquinas. O problema de escalonamento correspondente é
encontrar um escalonamento que satisfaca um determinado
conjunto de restricdes.
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Exemplo de um escalonamento

processadores
1
ni =2 J;
3
. . . ,tempo
t=0 o(i) C Con
—
bi

Figura : Exemplo de escalonamento representado por um diagrama de
Gantt
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NotacGes

prazo d,

ic=0 ) tempo
Ii (disponibilidade da tarefa i)

p; (tempo de execucéao)
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O DAG de dependéncias

De um workflow a um escalonamento
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O DAG de dependéncias

De um workflow a um escalonamento

Kelly R. Braghetto e Daniel Cordeiro

tempo
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Informacdes sobre as tarefas

Associadas as tarefas, temos as seguintes informacdes:

tempo de execugdo (p;;) tempo necessario para a execu¢do da
tarefa t; na maquina m;. Denotado apenas por p; se
todas as maquinas forem idénticas.
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LNotau;(ies e definicdes basicas

Informacdes sobre as tarefas

Associadas as tarefas, temos as seguintes informacdes:

tempo de execugdo (p;;) tempo necessario para a execu¢do da
tarefa t; na maquina m;. Denotado apenas por p; se
todas as maquinas forem idénticas.

data de disponibilidade (r;) instante em que a tarefa ¢; se torna
disponivel para ser executada
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LNotau;(ies e definicdes basicas

Informacdes sobre as tarefas

Associadas as tarefas, temos as seguintes informacdes:

tempo de execugdo (p;;) tempo necessario para a execu¢do da
tarefa t; na maquina m;. Denotado apenas por p; se
todas as maquinas forem idénticas.
data de disponibilidade (r;) instante em que a tarefa ¢; se torna
disponivel para ser executada
prazo (d;) instante de tempo no qual a tarefa ¢; deve estar
pronta
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LNotau;(ies e definicdes basicas

Informacdes sobre as tarefas

Associadas as tarefas, temos as seguintes informacdes:

tempo de execugdo (p;;) tempo necessario para a execu¢do da
tarefa t; na maquina m;. Denotado apenas por p; se
todas as maquinas forem idénticas.

data de disponibilidade (r;) instante em que a tarefa ¢; se torna
disponivel para ser executada

prazo (d;) instante de tempo no qual a tarefa ¢; deve estar
pronta

peso (w;) normalmente indica um fator de prioridade da tarefa ¢;
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Classificacdo a | 5| v

Problemas de escalonamento podem ser classificados utilizando a
notacgao:

al|B |y

Onde:

« descreve os recursos disponiveis
[ descreve as tarefas a serem executadas

~ descreve o critério de otimizacdo
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Recursos () — Maquinas paralelas

1 uma Gnica maquina
P ou Pm m maquinas paralelas idénticas

m cada tarefa t; pode ser processada em qualquer
uma das m maquinas por p; unidades de tempo

m se uma tarefa s6 puder ser executada em um
subconjunto das maquinas, a restricio sera
indicada no campo 3

Poo ou P namero ilimitado de maquinas idénticas
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Recursos () — Maquinas paralelas

(m maquinas paralelas uniformes
m ™ maquinas que operam com diferentes
velocidades (a maquina m; opera com
velocidade v;)
m pij = pi/vj
Rm maquinas paralelas nio-relacionadas
®m m maquinas diferentes em paralelo
® p;; = pi/vij, onde v;; € a velocidade da tarefa ¢;
na maquina m;

Note que Pm & um caso particular de Qm, que por sua vez é um
caso particular de Rm.
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Tarefas (0)

r; data de disponibilidade
m se 7; ndo estiver no campo 3, tarefas podem ser
iniciadas a qualquer momento
m se 7; estiver no campo [, entdo a tarefa ¢; ndo
pode ser iniciada antes do tempo r;

pmin interrupcao
o processamento de uma tarefa pode ser interrompido
e retomado do ponto onde parou, em qualquer
maquina

s; tempo de preparacdo da maquina

uma maquina que executou uma tarefa ¢; precisa de
s;, unidades de tempo para ser preparada antes de
executar uma outra tarefa ¢,
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Tarefas (0)

prec relacées de precedéncia
uma relac3o de precedéncia entre duas tarefas indica
que uma tarefa n3o pode ser iniciada antes do
término da execucdo da outra. Representadas por um
grafo de precedéncias, onde um vértice representa
uma tarefa e um arco entre ¢; e ¢ indica que ¢ s6
pode ser executada apds o termino de t;.

¢;;. tempo de comunicacdo entre maquinas
a tarefa t;, depende do resultado da execucio de ¢;.
Se t}, ndo for escalonada na mesma maquina que t;,
entdo devera esperar mais c;;, unidades de tempo
antes de poder ser executada.
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LNotau;ées e definicdes basicas

Critério de otimizagdo (7)
Notacido

C'; tempo de término da tarefa ¢;

1i(C;) custo de uma tarefa ¢; que termina sua execug¢do no
instante C}

Custo de um escalonamento
Na maior parte dos casos, corresponde ao maximo:

max{f;(C;) | 1 <i<n}

ou a soma de custos: "
> F(Cy)
=1
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LNotau;(ies e definicdes basicas

Critério de otimizagdo (7)

Funcdes de custo mais comuns:

Cmax makespan
Definido por Cpyax = max{C1,...,Cy}, € o instante
de tempo do término da dltima tarefa
> C; tempo de total de término
é definido por > C; =>"" | C;
> w;C; tempo de total de término ponderado

é definido como a soma dos instantes de término com
seus pesos: »_ w;C; = > " w;iC;
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LNotau;(ies e definicdes basicas

Critério de otimizagdo (7)

Outras funcdes comuns para o custo de tarefas:

L; = C; — d; lateness (grau de atraso, pode ser negativo)
E; = max{0,d; — C;} earliness (grau de “adiantamento”)
T; = max{0,C; — d;} tardiness (grau de atraso efetivo)

U; =0se C; <d;; 1c.c. penalidade unitaria por atraso
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LNotau;(ies e definicdes basicas

Critério de otimizagdo (7)

Outros critérios de otimizagdo comuns:

> w;T; tardiness total ponderada
> w;U; total ponderado de tarefas atrasadas

max L; atraso maximo

Da mesma forma que denotamos Cj,ax = max C;, também é
comum denotar os valores maximos dos outros critérios como:
Lmax: Emax: Tmax e Umax-
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L Recursos

Na pratica

Cientistas tem a disposicdo trés tipos de plataformas:

m Aglomerados (clusters) de computadores
m Grades de computacio

m Plataformas de computacdo em nuvem

Kelly R. Braghetto e Daniel Cordeiro Jornadas de Atualizagdo em Informatica 2014 126 / 190



Introducdo & Modelagem e Execucdo de Workflows Cientificos

L Escalonamento de Workflows Cientificos

L Recursos

Aglomerados de computadores

Um conjunto de computadores (independentes) que trabalham
juntos como se fossem uma s6. Grosso modo®, com as seguintes
caracteristicas:

m Hardware parecido (em geral, consideramos os recursos
uniformes o = P,,)
m Fisicamente préximas

m Interligadas por uma rede rapida de interconexdo (ex:
InfiniBand)

m Beowulf, maquinas em um mesmo laboratério trabalhando
juntas, etc.

®N3o existe uma definicio precisa para o que é um aglomerado.
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L Recursos

Grades de computacio
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Grades de computacio

= o m
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L Recursos

Grades de computacio

Conjunto de computadores e aglomerados que podem ser utilizados
por qualquer usuario. A ideia é que qualquer um possa utilizar os
recursos computacionais ociosos dos outros. Tipicamente:

m Os recursos estdo dispersos geograficamente

m Os recursos sio heterogéneos

m Computacio disponivel como um servico, sem a preocupacdo
de onde o servico é oferecido. Analogia com a rede elétrica (de
qual usina hidrelétrica vem a eletricidade desta tomada?)
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Plataformas de computacdo em nuvem

WO w

- O

\//
%3*—/@ /f-\\
I\

2

ek and pote

SIMPLY EXPLAINED = PART 17:
CLOLD COMPLTING

Figura : O que é computacdo em nuvem?
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L Recursos

Plataformas de computacdo em nuvem

E um modelo que possibilita acesso ubiquo, de forma
conveniente e sob demanda a um conjunto de recursos de
computagdo configuréveis (por exemplo, redes, servidores,
dispositivos de armazenamento, aplicacées e outros
servigos) que podem ser rapidamente aprovisionados e
dispensados com o minimo esforco de gest3o ou interacdo
do prestador de servico.

Instituto Nacional de Padr&es e Tecnologia dos EUA (NIST):
http://csrc.nist.gov/publications/PubsSPs.html1#800-145
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L Recursos

Plataformas de computacdo em nuvem

Caracteristicas:

m Recursos quasi ilimitados
m Podem ser alugados ou devolvidos a qualquer momento
m Dificil prever o desempenho dos recursos

m Investimento em capital vs. custos operacionais (CAPEX vs.
OPEX)
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L Recursos

Plataformas de Computacdo em Nuvem

Classificacdo quanto & estrutura

m Privadas: recursos computacionais proprios;
m Comunitéarias: recursos de varias organizacdes;

m Pdblicas: recursos de fornecedores comerciais (ex.: Amazon
Elastic Compute Cloud © e Microsoft Azure Services '

m Hibridas: combinacdes das estruturas anteriores.

®Amazon AWS: http://aws.amazon.com
"Microsoft Azure: http://azure.microsoft.com
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LAlgoritmc::s classicos

Balanceamento de carga

Em geral, estamos interessados em balancear a carga entre os
recursos disponiveis (processadores, arquivos, etc.)

my 7 [ 7 | 6 |
m; 5 | 6 |
m; 7 [ 5 | 6 |
my 6 I 2
e
Figura : desbalanceado
my 7 5 [ 2]
m2 7 6
m3 7 6
mg 6 [ [ 5
time
Figura : balanceado
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LAlgoritmc::s classicos

O problema do Balanceamento de Carga

Problema: dado um conjunto de n tarefas caracterizadas pela sua
duracdo p; para 1 < i < n, o objetivo & minimizar o tempo maximo
de término (carga) em todas as maquinas.

O objetivo &€ chamado makespan e é denotado por Cpqs.
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LAlgoritmc::s classicos

Complexidade do problema de balanceamento de carga

O problema do balanceamento de carga é NP-dificil

Ele contém o problema Particdo como um subproblema. Por isso,
em geral procuramos por solucées aproximadas.

FPTAS

Existe um (Fully Polynomial Time Approximation Scheme — i.e.
uma (1 + €)-aproximagdo com € tdo pequeno quanto se queira).
Mas para escalonar workflows, procuramos por algoritmos que
sejam rapidos.
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LAlgoritmc::s classicos

Algoritmos de lista
List scheduling (LS)

Principio
Construir uma lista com as tarefas prontas para serem executadas e
aloca-las tdo logo um recurso fique disponivel.
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LAlgoritmc::s classicos

Analise dos algoritmos de lista

Proposicao
Todo algoritmo de lista € uma 2-aproximag3o para o problema do
balanceamento de carga.

Mais precisamente, & possivel provar que:

max

1
Crax < (2— —)C;;
m
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LAlgoritmc::s classicos

|deia da prova do fator 2

Seja pmax = max(p;). A ideia da prova é considerar a tarefa que
termina por altimo no escalonamento. Seja k seu indice.

k

X

Zpi/ m I tempo ocioso
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LAlgoritmc::s classicos

Refinamento: a regra LPT

Longest Processing Time first

Ideia
Ordenar a lista de tarefas prontas em ordem n3o-crescente de
tempo de execucdo.

Proposicao
O algoritmo LPT & uma % — 3im—aproximag§o para o problema de

balanceamento de carga.
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LAlgoritmc::s classicos

Exemplo de uso do LPT

3 3 3
4 5
5
O exemplo mostra que o
t . =2
emee fator de aproximacdo de
4 1 4
37 3m e JUStO.
5 3
5 3
4 4 3

tempo
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LAlgoritmc::s classicos

SPT

Shortest Processing Time first

Nem sempre estamos interessados em minimizar o makespan.
Por exemplo: e se os resultados intermediarios pudessem ser
utilizados imediatamente?

Nesse caso, queremos minimizar o tempo médio dos términos das
tarefas.

O algoritmo SPT — que escalona as tarefas em ordem
n3o-decrescente de tempo de execugdo (o contrério do LPT) —
é 6timo.
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LAlgoritmc::s classicos

HEFT

Heterogeneous Earliest Finish Time

m Algoritmo para escalonamento em recursos heterogéneos
m Funciona em duas etapas:

Priorizacdo das tarefas : as tarefas sdo ordenadas em ordem

ndo-crescente de custo (tempo de execugdo e
comunicagdo)
Selecdo dos recursos : cada tarefa é alocada, de acordo com a

ordem de prioridade, na maquina ociosa que a
terminar primeiro.
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HEFT

Exemplo
@ ’ Tarefa H P ‘ P ‘ Py ‘
11 14 | 16 9
18 12 9 11 14 2 ]-3 ]-9 18
3 11| 13| 19
@ @ @ @ @ 413 817
51 12 | 13 | 10
23 19 27 15 13 6 13 16 9
7 7115 11
@ @ 8l 5|11 14
9 18| 12 | 20
17 11 13 10 || 21 71 16

Tabela : Custos
computacionais
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LAlgoritmc::s classicos

HEFT

Escalonamento resultante

’ Tarefa H P ‘ Py ‘ Ps ‘

1 14]16] 9
213 |19 18
311 13| 19
P[] & [t] t | 413 817
5 12 13 | 10
P, ] te | |t |At] 61 13| 16| 9
71 7115 | 11

P T T
' L& | - sl 5|11 14
emee o[ 18| 12| 20
021 7116

Tabela : Custos

computacionais
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Algoritmos com um (nico objetivo

m Os algoritmos classicos foram desenvolvidos para plataformas
computacionais bem conhecidas

m aglomerados (clusters) de computadores
m grades de computagdo
m etc.

m Objetivo bem definido: makespan, tempo médio de término de
tarefas, etc.

m Ambiente estatico
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L Escalonamento multiobjetivo

Novas plataformas sdo mais dindmicas e cooperativas

m Grades cooperativas

m Diversas organiza¢ées compartilham seu recursos e competem
pela plataforma

m O que privilegiar: o desempenho de cada organizacdo ou o
desempenho global do sistema?
m Computagdo em nuvem

m Uma grande quantidade de recursos computacionais é
oferecida comercialmente

m O que privilegiar: o desempenho da execugio ou o custo do
aluguel dos recursos?
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L Escalonamento multiobjetivo

Como comparar solucdes diferentes?

N3o ha uma anica solucdo que seja étimal

Solu¢des com bom compromisso

£ )
- Solucdo Pareto
= // dominada
m ¥ B .
m = = m
(1] ] = (]
(]
Solucao
pareto Otima

— £00

Figura : Conjunto de solu¢cdes de Pareto para um problema biobjetivo
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Sistemas de_Gerenciamento de
Workflows Cientificos
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Sistema de gerenciamento de workflows cientificos (SGWC)

Definicdo

E um sistema que permite definir, modificar, gerenciar, executar e
monitorar workflows cientificos, utilizando um nivel de abstrac3o
que oculta dos cientistas as tecnicalidades envolvidas nessas tarefas.
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Funcionalidades oferecidas pelos SGWCs

Interface de usuario personalizavel e interativa

]
m Ferramentas de apoio a reprodutibilidade do experimento

m Integracdo a ferramentas e servicos distribuidos heterogéneos
]

Apoio a execucdo em sistemas computacionais de alto
desempenho

m Monitoramento da execucdo de um workflow e tratamento de
falhas na execucio
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Subsistemas que compdem os SGWCs

Subsistema de projeto

Subsistema de visualizacdo e apresentagdo
Subsistema de execucio

Subsistema de gerenciamento de atividades
Subsistema de gerenciamento de dados

Subsistema de gerenciamento de proveniéncia

Subsistema de monitoramento
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Subsistema de projeto de workflows

m Permite a criagdo e a modificagdo de especificagdes (modelos)

m Produz especificacdes em formato digital, descritas em uma
linguagem de modelagem de workflows

m Em alguns casos, estabelece a interoperabilidade entre
diferentes SGWCs

m pode usar linguagens de representacdo padronizadas
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Subsistema de apresentacdo e representacdo

m Permite visualizar o workflow e os dados produzidos por ele em
diferentes formatos
m Desejavel:
m uma apresentacio que facilite a analise dos dados e de sua
proveniéncia
m possibilite a extracdo de conhecimento a partir do grande
volume de dados e metadados gerados pela execucio de
diversos experimentos
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Subsistema de execucdo de workflows

Gerencia a execucdo dos workflows

Cria e executa instancias de workflows

Ampara-se no modelo digital dos workflows

Escalona as atividades nos recursos computacionais disponiveis

Controla a execucdo concorrente de multiplas instancias

Faz uso do subsistema de gerenciamento de atividades para
lidar a possivel heterogeneidade do sistema distribuido

m Faz uso do subsistema de gerenciamento de dados para
gerenciar os dados usados e produzidos pelas atividades e lidar
com problemas como o da heterogeneidade e grande volume
dos dados
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Subsistema de gerenciamento de proveniéncia
Subsistema de monitoramento

Responsaveis por:

m Representacdo, armazenamento e consulta dos dados e
metadados de proveniéncia

m Monitoramento do status da execuc3o das instancias,
detectando falhas e auxiliando no seu tratamento
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Alguns SGWCs “famosos”

ASKALON http://www.askalon.org/
Kepler http://kepler-project.org/

Pegasus http://pegasus.isi.edu/
Taverna http://www.taverna.org.uk/
Triana http://www.trianacode.org/

SciCumulus http://sourceforge.net/projects/scicumulus/

E alguns sistemas “famosos’ que ndo sdo SGWCs “classicos”

Galaxy http://galaxyproject.org/
Swift http://swift-lang.org/
VisTrails http://www.vistrails.org/
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L Taverna

Taverna

m Parte do projeto myGrid [http://www.mygrid.org.uk/|

m Motivado por problemas de Ciéncias Biol6gicas, mas
atualmente usado em vérias outras areas (ciéncias sociais,
mdsica, astronomia, etc.)

m Permite a modelagem de workflows a partir de componentes,
i.e., servicos remotos (servigos web) ou locais (scripts) que
podem ser reutilizados
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LT:averna

Taverna

Modelo de workflow

m Um workflow Taverna é especificado como um grafo
direcionado

m Os vértices do grafo (processadores) sdo os servicos que
implementam as atividades

m Cada arco conecta um par entrada-saida e denota dependéncia
de dados entre as atividades

m Ha também ligacées de controle que indica que uma atividade
s6 pode terminar depois da execucdo de outra
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L Taverna

Taverna

Escalonamento

m Os servicos executados pelos processadores devem ser
implantados manualmente antes da execucdo do workflow

m N3o ha necessidade de mapear a execuc3o das atividades aos
recursos computacionais

m O Taverna habilita uma atividade assim que ela tiver algum
dado para processar. Cada atividade é executada em uma
thread separada
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L Taverna

Taverna
Workbench

©00 Taverna Workbench 2.2
X P> AV (g

|/ esion | B Resuls (3 myexperiment

Serice pane Workdiow dsgram
Filter (Clear) vae =@ o [Blm |8
(import new services )
iion gt
8 Avlable servces
> Servics tempises arams soyne ctautVao | 1o prars ot | I parame soavpo doaatai | | Emat saase | Socir
> Lol e

3 Biomart @ htp://www.blomart.org/biomart/martservice

» (33 Biomoby @ hi: /moby.ucalgary.ca/moby/MOBY-Cenral.pl
» (30 Soaplab @ hup:/ fwviv.ebl.ac.uksoaplab services

» (53 WSDL @ hp:feutils.ncbl.nim.i. gov/ entrez/eutls/soap feut|
» (5 WSDL @ htp://s0ap.bind.cawsdlbind.wsdl

3 WSDL @ hrp:/ /503p.genome.jp/KEGG.wsdl
G WSDL @ hup:/ e ebl.ac.uk ws/services Jurn Dbfetchwsdl SR
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Introducdo & Modelagem e Execucdo de Workflows Cientificos

L_Sistemas de Gerenciamento de Workflows Cientificos

L Taverna

Taverna
Scufl

Sculf: Simplified Conceptual Workflow Language

Linguagem textual baseada em XML
Especializada na representacdo de fluxo de dados

m a construcido de pipelines é a atividade basica
m distribuicdo, agregacdo e redistribuicdo sio modeladas como
maltiplas entradas e saidas ligadas as atividades

Além das ligacbes de controle, Sculf possui apenas operacées
de paralelismo e sincronizacdo.

m escolhas, jun¢des simples e iteracdes s6 podem ser expressas
por meio do fluxo de dados

A linguagem n3o possui condicionais, mas o Taverna
disponibiliza atividades FailIfFalse e FaillfTrue
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Introducdo & Modelagem e Execucdo de Workflows Cientificos

L_Sistemas de Gerenciamento de Workflows Cientificos

L Taverna

myExperiment

m O Taverna esta integrado ao portal myExperiment
[http://www.myexperiment.org/]

m O portal permite que cientistas do mundo inteiro
compartilhem seus workflows com outros pesquisadores

m Basta a URL do workflow; o Taverna se encarrega de baixa-lo
e executa-lo automaticamente

m Em julho de 2014, o portal disponibilizava cerca de 2500
workflows
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L_Sistemas de Gerenciamento de Workflows Cientificos

L Taverna

Exemplos de workflows do Taverna

Clique no icone abaixo para obter os arquivos utilizados na
demonstracido do Taverna
Y

Kelly R. Braghetto e Daniel Cordeiro Jornadas de Atualizagdo em Informatica 2014 161 / 190





demos/poema.txt

Autopsicografia

O poeta é um fingidor.
Finge tão completamente
Que chega a fingir que é dor
A dor que deveras sente.

E os que leem o que escreve,
Na dor lida sentem bem,
Não as duas que ele teve,
Mas só a que eles não têm.

E assim nas calhas de roda
Gira, a entreter a razão,
Esse comboio de corda
Que se chama coração.







demos/laco_explicito.t2flow

<workflow xmlns="http://taverna.sf.net/2008/xml/t2flow" version="1" producedBy="taverna-core-2.5.0"><dataflow id="c8994abd-3fa9-4911-94a9-0bb79f0c1b84" role="top"><name>Example_of_explicit_looping</name><inputPorts><port><name>início</name><depth>0</depth><granularDepth>0</granularDepth><annotations><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>The start of the loop</text>

      </annotationBean>

      <date>2011-11-15 10:35:30.225 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.ExampleValue">

        <text>-3</text>

      </annotationBean>

      <date>2011-11-15 10:35:35.32 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></port><port><name>fim</name><depth>0</depth><granularDepth>0</granularDepth><annotations><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.ExampleValue">

        <text>14</text>

      </annotationBean>

      <date>2011-11-15 10:35:21.552 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>The end value for the loop creation</text>

      </annotationBean>

      <date>2011-11-15 10:35:18.208 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></port><port><name>incremento</name><depth>0</depth><granularDepth>0</granularDepth><annotations><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.ExampleValue">

        <text>3</text>

      </annotationBean>

      <date>2011-11-15 10:35:08.617 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>The step used in the loop creation</text>

      </annotationBean>

      <date>2011-11-15 10:35:04.296 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></port></inputPorts><outputPorts><port><name>mensagens</name><lastPredictedDepth>1</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>desencadeamento_de_laço</name><inputPorts><port><name>step</name><depth>0</depth></port><port><name>end</name><depth>0</depth></port><port><name>start</name><depth>0</depth></port></inputPorts><outputPorts><port><name>trigger_list</name><depth>1</depth><granularDepth>1</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>beanshell-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.beanshell.BeanshellActivity</class><inputMap><map from="start" to="start" /><map from="end" to="end" /><map from="step" to="step" /></inputMap><outputMap><map from="trigger_list" to="trigger_list" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.beanshell.BeanshellActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>start</name>

      <depth>0</depth>

      <mimeTypes>

        <string>text/plain</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>end</name>

      <depth>0</depth>

      <mimeTypes>

        <string>text/plain</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>step</name>

      <depth>0</depth>

      <mimeTypes>

        <string>text/plain</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>trigger_list</name>

      <depth>1</depth>

      <mimeTypes />

      <granularDepth>1</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>import java.util.ArrayList;



ArrayList trigger_list = new ArrayList();



int start_value = Integer.parseInt(start);

int end_value = Integer.parseInt(end);

int step_value = Integer.parseInt(step);



if (step_value &lt;= 0) {

	throw new RuntimeException("O incremento deve ser maior do que zero");

}



for (int i = start_value; i &lt;= end_value; i += step_value) {

	trigger_list.add(i);	

}

</script>

  <dependencies />

</net.sf.taverna.t2.activities.beanshell.BeanshellActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="step" depth="0" /><port name="end" depth="0" /><port name="start" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>conteúdo_do_laço</name><inputPorts><port><name>iterador</name><depth>0</depth></port></inputPorts><outputPorts><port><name>mensagem</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>The loop contents is called for each value passed in the trigger list.</text>

      </annotationBean>

      <date>2011-11-15 10:45:05.336 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>dataflow-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.dataflow.DataflowActivity</class><inputMap><map from="iterador" to="iterador" /></inputMap><outputMap><map from="mensagem" to="mensagem" /></outputMap><configBean encoding="dataflow"><dataflow ref="31bac632-c099-4619-b59c-3bfb5e6a65e4" /></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="iterador" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>desencadeamento_de_laço</processor><port>step</port></sink><source type="dataflow"><port>incremento</port></source></datalink><datalink><sink type="processor"><processor>desencadeamento_de_laço</processor><port>end</port></sink><source type="dataflow"><port>fim</port></source></datalink><datalink><sink type="processor"><processor>desencadeamento_de_laço</processor><port>start</port></sink><source type="dataflow"><port>início</port></source></datalink><datalink><sink type="processor"><processor>conteúdo_do_laço</processor><port>iterador</port></sink><source type="processor"><processor>desencadeamento_de_laço</processor><port>trigger_list</port></source></datalink><datalink><sink type="dataflow"><port>mensagens</port></sink><source type="processor"><processor>conteúdo_do_laço</processor><port>mensagem</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>1c11f903-ed0c-4b43-8b65-44f71689a0f7</identification>

      </annotationBean>

      <date>2014-07-26 19:55:43.162 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>d5ef72d2-feae-4bbb-bc53-65707623fdf2</identification>

      </annotationBean>

      <date>2011-11-15 10:45:09.454 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>c8994abd-3fa9-4911-94a9-0bb79f0c1b84</identification>

      </annotationBean>

      <date>2014-07-26 21:58:58.284 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.DescriptiveTitle">

        <text>Example of explicit looping</text>

      </annotationBean>

      <date>2011-11-15 10:43:18.536 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>113219c5-82ef-4ad7-8878-b692cac31d21</identification>

      </annotationBean>

      <date>2011-11-15 10:40:29.243 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>This workflow demonstrates how a nested workflow can be called an explicit number of times.

Note that the loop iterator does not need to be used in the logic of the loop contents. It can

be used as a sentinel (see the conditional workflow)</text>

      </annotationBean>

      <date>2011-11-15 10:44:15.256 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>bc16b6a7-698f-4df6-bdd4-73ddf19dbd76</identification>

      </annotationBean>

      <date>2014-07-26 19:59:39.521 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.Author">

        <text>Alan R Williams</text>

      </annotationBean>

      <date>2011-11-15 10:42:28.22 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></dataflow><dataflow id="31bac632-c099-4619-b59c-3bfb5e6a65e4" role="nested"><name>Loop_contents</name><inputPorts><port><name>iterador</name><depth>0</depth><granularDepth>0</granularDepth><annotations /></port></inputPorts><outputPorts><port><name>mensagem</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>Concatenate_two_strings</name><inputPorts><port><name>string1</name><depth>0</depth></port><port><name>string2</name><depth>0</depth></port></inputPorts><outputPorts><port><name>output</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="string2" to="string2" /><map from="string1" to="string1" /></inputMap><outputMap><map from="output" to="output" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string1</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string2</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>output</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>output = string1 + string2;</script>

  <dependencies />

  <localworkerName>org.embl.ebi.escience.scuflworkers.java.StringConcat</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="string1" depth="0" /><port name="string2" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>msg</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>Eu recebi o número: </value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy /></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>Concatenate_two_strings</processor><port>string1</port></sink><source type="processor"><processor>msg</processor><port>value</port></source></datalink><datalink><sink type="processor"><processor>Concatenate_two_strings</processor><port>string2</port></sink><source type="dataflow"><port>iterador</port></source></datalink><datalink><sink type="dataflow"><port>mensagem</port></sink><source type="processor"><processor>Concatenate_two_strings</processor><port>output</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>31bac632-c099-4619-b59c-3bfb5e6a65e4</identification>

      </annotationBean>

      <date>2014-07-26 21:16:28.866 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.Author">

        <text>Alan R Williams</text>

      </annotationBean>

      <date>2011-11-15 10:29:14.617 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>2ca6bdd0-d435-44e9-b2d1-cafeec6f036c</identification>

      </annotationBean>

      <date>2011-11-15 10:28:48.294 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>5f9a4aaa-3987-4dc1-bb6f-16d163ebe17b</identification>

      </annotationBean>

      <date>2014-07-26 19:59:10.558 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>This workflow is called when the sentinel receives a value</text>

      </annotationBean>

      <date>2011-11-15 10:30:09.179 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>658cacc7-e3b6-4a8e-9395-235b74ea2b47</identification>

      </annotationBean>

      <date>2011-11-15 10:40:10.418 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>cf382f91-209e-4817-ba1a-cc6e545cb392</identification>

      </annotationBean>

      <date>2011-11-15 10:30:13.687 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.DescriptiveTitle">

        <text>Loop contents</text>

      </annotationBean>

      <date>2011-11-15 10:29:26.50 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>6912c79d-ed04-4894-bba1-f5e50dac9fb1</identification>

      </annotationBean>

      <date>2011-11-15 10:27:50.537 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>258faf53-ab95-4cde-8e58-50589de6b741</identification>

      </annotationBean>

      <date>2011-11-15 10:37:19.713 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2></annotations></dataflow></workflow>






demos/webservices/server.py

# Flask-Spyne p/ python2

from flask import Flask
from flask.ext.spyne import Spyne
from spyne.protocol.soap import Soap11
from spyne.model.primitive import Unicode, Integer
from spyne.model.complex import Iterable

app = Flask(__name__)
spyne = Spyne(app)

@app.route('/triplicar/<numero>')
def triplicar_numero(numero):
    return(str(int(numero)*3))

class Triplica(spyne.Service):
    __service_url_path__ = '/soap/triplicar'
    __in_protocol__ = Soap11()
    __out_protocol__ = Soap11()

    @spyne.srpc(Integer, _returns=Integer)
    def triplicar(numero):
        return 3*numero

# class SomeSoapService(spyne.Service):
#     __service_url_path__ = '/soap/someservice'
#     __in_protocol__ = Soap11(validator='lxml')
#     __out_protocol__ = Soap11()

#     @spyne.srpc(Unicode, Integer, _returns=Iterable(Unicode))
#     def echo(str, cnt):
#         for i in range(cnt):
#             yield str

if __name__ == '__main__':
    app.run(host = '127.0.0.1')







demos/webservices/client.py

from suds.client import Client as SudsClient

url = 'http://127.0.0.1:5000/soap/triplicar?wsdl'
client = SudsClient(url=url, cache=None)
r = client.service.triplicar(numero=60)
print r







demos/webservice.t2flow

<workflow xmlns="http://taverna.sf.net/2008/xml/t2flow" version="1" producedBy="taverna-core-2.5.0"><dataflow id="cfc5a7f7-334a-4abe-81e9-e3028a04a9f4" role="top"><name>Workflow16</name><inputPorts><port><name>valor</name><depth>0</depth><granularDepth>0</granularDepth><annotations><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.ExampleValue">

        <text>33</text>

      </annotationBean>

      <date>2014-07-27 02:12:24.685 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>Digite o valor a ser triplicado</text>

      </annotationBean>

      <date>2014-07-27 02:12:39.26 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></port></inputPorts><outputPorts><port><name>resultado_rest</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port><port><name>resultado_wsdl</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>REST_Service</name><inputPorts><port><name>numero</name><depth>0</depth></port></inputPorts><outputPorts><port><name>responseBody</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>rest-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.rest.RESTActivity</class><inputMap><map from="numero" to="numero" /></inputMap><outputMap><map from="responseBody" to="responseBody" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.rest.RESTActivityConfigurationBean xmlns="">

  <httpMethod>GET</httpMethod>

  <urlSignature>http://127.0.0.1:5000/triplicar/{numero}</urlSignature>

  <acceptsHeaderValue>application/http</acceptsHeaderValue>

  <contentTypeForUpdates>application/xml</contentTypeForUpdates>

  <outgoingDataFormat>String</outgoingDataFormat>

  <sendHTTPExpectRequestHeader>false</sendHTTPExpectRequestHeader>

  <showRedirectionOutputPort>false</showRedirectionOutputPort>

  <showActualUrlPort>false</showActualUrlPort>

  <showResponseHeadersPort>false</showResponseHeadersPort>

  <escapeParameters>true</escapeParameters>

  <otherHTTPHeaders />

  <activityInputs>

    <entry>

      <string>numero</string>

      <java-class>java.lang.String</java-class>

    </entry>

  </activityInputs>

</net.sf.taverna.t2.activities.rest.RESTActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="numero" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>wsdl_service</name><inputPorts><port><name>triplicar</name><depth>0</depth></port></inputPorts><outputPorts><port><name>triplicarResponse</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>wsdl-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.wsdl.WSDLActivity</class><inputMap><map from="triplicar" to="triplicar" /></inputMap><outputMap><map from="triplicarResponse" to="triplicarResponse" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.wsdl.WSDLActivityConfigurationBean xmlns="">

  <wsdl>http://127.0.0.1:5000/soap/triplicar?wsdl</wsdl>

  <operation>triplicar</operation>

</net.sf.taverna.t2.activities.wsdl.WSDLActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="triplicar" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>triplicar_2</name><inputPorts><port><name>numero</name><depth>0</depth></port></inputPorts><outputPorts><port><name>output</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>wsdl-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.wsdl.xmlsplitter.XMLInputSplitterActivity</class><inputMap><map from="numero" to="numero" /></inputMap><outputMap><map from="output" to="output" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.wsdl.xmlsplitter.XMLSplitterConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>numero</name>

      <depth>0</depth>

      <mimeTypes class="java.util.Collections$SingletonList">

        <element class="string">'text/plain'</element>

      </mimeTypes>

      <allowsLiteralValues>false</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>output</name>

      <depth>0</depth>

      <mimeTypes class="java.util.Collections$SingletonList">

        <element class="string">'text/xml'</element>

      </mimeTypes>

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <wrappedTypeXML>&lt;s:extensions xmlns:s="http://org.embl.ebi.escience/xscufl/0.1alpha"&gt;&lt;s:complextype optional="false" unbounded="false" typename="triplicar" name="triplicar" qname="{tns}triplicar"&gt;&lt;s:elements&gt;&lt;s:basetype optional="true" unbounded="false" typename="integer" name="numero" qname="{tns}triplicar&amp;gt;numero" /&gt;&lt;/s:elements&gt;&lt;/s:complextype&gt;&lt;/s:extensions&gt;</wrappedTypeXML>

</net.sf.taverna.t2.activities.wsdl.xmlsplitter.XMLSplitterConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="numero" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>REST_Service</processor><port>numero</port></sink><source type="dataflow"><port>valor</port></source></datalink><datalink><sink type="processor"><processor>wsdl_service</processor><port>triplicar</port></sink><source type="processor"><processor>triplicar_2</processor><port>output</port></source></datalink><datalink><sink type="processor"><processor>triplicar_2</processor><port>numero</port></sink><source type="processor"><processor>REST_Service</processor><port>responseBody</port></source></datalink><datalink><sink type="dataflow"><port>resultado_rest</port></sink><source type="processor"><processor>REST_Service</processor><port>responseBody</port></source></datalink><datalink><sink type="dataflow"><port>resultado_wsdl</port></sink><source type="processor"><processor>wsdl_service</processor><port>triplicarResponse</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>9fe16835-f7ac-4817-8153-b570dd344ab8</identification>

      </annotationBean>

      <date>2014-07-27 02:45:07.615 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>6074a1b8-138e-4f47-9b2c-15629de09cd9</identification>

      </annotationBean>

      <date>2014-07-27 02:13:19.221 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>fe26fd51-82e9-479d-b5ff-bbb6cabe08f3</identification>

      </annotationBean>

      <date>2014-07-27 02:42:45.281 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>e16d3bce-f399-426c-bca7-14e962ec5901</identification>

      </annotationBean>

      <date>2014-07-27 02:24:15.239 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>1dad0902-b70d-4503-9058-12830c8f5d64</identification>

      </annotationBean>

      <date>2014-07-27 02:12:47.994 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>56d05382-d773-4e07-a260-6b8846c6d1bf</identification>

      </annotationBean>

      <date>2014-07-27 02:23:06.979 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>cfc5a7f7-334a-4abe-81e9-e3028a04a9f4</identification>

      </annotationBean>

      <date>2014-07-27 02:48:08.569 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>cfe715fe-3e65-4a63-b536-a35ac654ff10</identification>

      </annotationBean>

      <date>2014-07-27 02:43:26.510 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2></annotations></dataflow></workflow>






demos/linha_comando.t2flow

<workflow xmlns="http://taverna.sf.net/2008/xml/t2flow" version="1" producedBy="taverna-core-2.5.0"><dataflow id="5c73ef2a-1673-4d1c-b96b-e82733ed81dd" role="top"><name>Unix_tool_service_using_string_replacement</name><inputPorts /><outputPorts><port><name>resultado</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>Nome_completo_em_maiúsculas</name><inputPorts><port><name>nome</name><depth>0</depth></port><port><name>sobrenome</name><depth>0</depth></port></inputPorts><outputPorts><port><name>STDOUT</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>external-tool-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.externaltool.ExternalToolActivity</class><inputMap><map from="sobrenome" to="sobrenome" /><map from="nome" to="nome" /></inputMap><outputMap><map from="STDOUT" to="STDOUT" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.externaltool.ExternalToolActivityConfigurationBean xmlns="">

  <mechanismType>789663B8-DA91-428A-9F7D-B3F3DA185FD4</mechanismType>

  <mechanismName>default local</mechanismName>

  <mechanismXML>&lt;?xml version="1.0" encoding="UTF-8"?&gt;&#xD;

&lt;localInvocation&gt;&lt;shellPrefix&gt;/bin/sh -c&lt;/shellPrefix&gt;&lt;linkCommand&gt;/bin/ln -s %%PATH_TO_ORIGINAL%% %%TARGET_NAME%%&lt;/linkCommand&gt;&lt;/localInvocation&gt;&#xD;

</mechanismXML>

  <externaltoolid>d1816a71-db34-4c0e-af39-7f1841743069</externaltoolid>

  <useCaseDescription>

    <usecaseid>Greet</usecaseid>

    <group>unix</group>

    <description>This tool service runs on Unix and says hello to the value on the name port</description>

    <command>echo %%nome%% %%sobrenome%% | tr [:lower:] [:upper:]</command>

    <preparingTimeoutInSeconds>1200</preparingTimeoutInSeconds>

    <executionTimeoutInSeconds>1800</executionTimeoutInSeconds>

    <tags>

      <string>nome</string>

      <string>sobrenome</string>

    </tags>

    <REs />

    <queue__preferred />

    <queue__deny />

    <static__inputs />

    <inputs>

      <entry>

        <string>sobrenome</string>

        <de.uni__luebeck.inb.knowarc.usecases.ScriptInputUser>

          <tag>sobrenome</tag>

          <file>false</file>

          <tempFile>false</tempFile>

          <binary>false</binary>

          <charsetName>UTF-8</charsetName>

          <forceCopy>false</forceCopy>

          <list>false</list>

          <concatenate>false</concatenate>

          <mime />

        </de.uni__luebeck.inb.knowarc.usecases.ScriptInputUser>

      </entry>

      <entry>

        <string>nome</string>

        <de.uni__luebeck.inb.knowarc.usecases.ScriptInputUser>

          <tag>nome</tag>

          <file>false</file>

          <tempFile>false</tempFile>

          <binary>false</binary>

          <charsetName>UTF-8</charsetName>

          <forceCopy>false</forceCopy>

          <list>false</list>

          <concatenate>false</concatenate>

          <mime />

        </de.uni__luebeck.inb.knowarc.usecases.ScriptInputUser>

      </entry>

    </inputs>

    <outputs />

    <includeStdIn>false</includeStdIn>

    <includeStdOut>true</includeStdOut>

    <includeStdErr>false</includeStdErr>

    <validReturnCodes>

      <int>0</int>

    </validReturnCodes>

  </useCaseDescription>

  <edited>false</edited>

</net.sf.taverna.t2.activities.externaltool.ExternalToolActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="nome" depth="0" /><port name="sobrenome" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>Nome</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>DaNiel</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy /></iteration></iterationStrategyStack></processor><processor><name>Sobrenome</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>CoRdeIro</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy /></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>Nome_completo_em_maiúsculas</processor><port>nome</port></sink><source type="processor"><processor>Nome</processor><port>value</port></source></datalink><datalink><sink type="processor"><processor>Nome_completo_em_maiúsculas</processor><port>sobrenome</port></sink><source type="processor"><processor>Sobrenome</processor><port>value</port></source></datalink><datalink><sink type="dataflow"><port>resultado</port></sink><source type="processor"><processor>Nome_completo_em_maiúsculas</processor><port>STDOUT</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>273d9f0a-106c-4ac7-a7d8-23e5e40313f5</identification>

      </annotationBean>

      <date>2014-07-26 20:46:37.646 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>The tool service outputs a message that greets using the names specified on Greet's input ports.</text>

      </annotationBean>

      <date>2011-07-12 15:02:07.412 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>325df08b-1db1-4cc1-87c7-2f6a708b31d7</identification>

      </annotationBean>

      <date>2014-07-26 20:46:10.299 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.DescriptiveTitle">

        <text>Unix tool service using string replacement</text>

      </annotationBean>

      <date>2011-07-13 08:48:25.112 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>2743ad93-9ce4-4bdd-a0b4-de6cfa6d1016</identification>

      </annotationBean>

      <date>2011-07-12 15:03:35.871 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>bf42ba85-f5ea-452a-8d1a-eb46391824a4</identification>

      </annotationBean>

      <date>2014-07-26 20:49:28.486 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>f0e3e420-f374-4113-914c-acba5d0015ad</identification>

      </annotationBean>

      <date>2011-07-13 08:48:44.811 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.Author">

        <text>Alan Williams</text>

      </annotationBean>

      <date>2011-07-12 15:01:03.139 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>d5850053-a13a-41e1-bbd7-7c3ca61fc58f</identification>

      </annotationBean>

      <date>2011-07-12 14:58:31.538 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>5c73ef2a-1673-4d1c-b96b-e82733ed81dd</identification>

      </annotationBean>

      <date>2014-07-26 22:19:30.647 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2></annotations></dataflow></workflow>






demos/datos-meteo/taverna-datos.t2flow

<workflow xmlns="http://taverna.sf.net/2008/xml/t2flow" version="1" producedBy="taverna-core-2.5.0"><dataflow id="4f9abfcf-2c10-41aa-b94c-2dd313e2f0fd" role="top"><name>Workflow1</name><inputPorts /><outputPorts><port><name>coeficiente</name><lastPredictedDepth>1</lastPredictedDepth><annotations /></port><port><name>grafico</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>SpreadsheetImport</name><inputPorts><port><name>fileurl</name><depth>0</depth></port></inputPorts><outputPorts><port><name>BARO</name><depth>1</depth><granularDepth>1</granularDepth></port><port><name>T_AIR</name><depth>1</depth><granularDepth>1</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>spreadsheet-import-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.spreadsheet.SpreadsheetImportActivity</class><inputMap><map from="fileurl" to="fileurl" /></inputMap><outputMap><map from="T_AIR" to="T_AIR" /><map from="BARO" to="BARO" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.spreadsheet.SpreadsheetImportConfiguration xmlns="">

  <columnRange>

    <start>0</start>

    <end>10</end>

    <excludes />

  </columnRange>

  <rowRange>

    <start>1</start>

    <end>-1</end>

    <excludes />

  </rowRange>

  <emptyCellValue />

  <columnNames>

    <entry>

      <string>F</string>

      <string>BARO</string>

    </entry>

    <entry>

      <string>C</string>

      <string>T_AIR</string>

    </entry>

  </columnNames>

  <allRows>true</allRows>

  <excludeFirstRow>true</excludeFirstRow>

  <ignoreBlankRows>true</ignoreBlankRows>

  <emptyCellPolicy>EMPTY_STRING</emptyCellPolicy>

  <outputFormat>PORT_PER_COLUMN</outputFormat>

  <csvDelimiter>,</csvDelimiter>

</net.sf.taverna.t2.activities.spreadsheet.SpreadsheetImportConfiguration></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="fileurl" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>Dados_Meteorológicos</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>/home/danielc/jai/slides/demos/datos-meteo/datos.csv</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy /></iteration></iterationStrategyStack></processor><processor><name>Rshell</name><inputPorts><port><name>BARO</name><depth>1</depth></port><port><name>T_AIR</name><depth>1</depth></port></inputPorts><outputPorts><port><name>imagem</name><depth>0</depth><granularDepth>0</granularDepth></port><port><name>coefs</name><depth>1</depth><granularDepth>1</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>rshell-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.rshell.RshellActivity</class><inputMap><map from="T_AIR" to="T_AIR" /><map from="BARO" to="BARO" /></inputMap><outputMap><map from="coefs" to="coefs" /><map from="imagem" to="imagem" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.rshell.RshellActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>BARO</name>

      <depth>1</depth>

      <allowsLiteralValues>false</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>T_AIR</name>

      <depth>1</depth>

      <allowsLiteralValues>false</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>coefs</name>

      <depth>1</depth>

      <mimeTypes />

      <granularDepth>1</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>imagem</name>

      <depth>0</depth>

      <mimeTypes />

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <rVersion>false</rVersion>

  <script>res &lt;- lm(BARO ~ T_AIR)

png(filename=imagem, height=480, width=480);

plot(T_AIR,BARO);

abline(res)

dev.off();

coefs &lt;- coefficients(res)</script>

  <connectionSettings>

    <host>localhost</host>

    <port>6311</port>

    <keepSessionAlive>false</keepSessionAlive>

    <newRVersion>false</newRVersion>

  </connectionSettings>

  <inputSymanticTypes>

    <net.sf.taverna.t2.activities.rshell.RShellPortSymanticTypeBean>

      <name>BARO</name>

      <symanticType>DOUBLE_LIST</symanticType>

    </net.sf.taverna.t2.activities.rshell.RShellPortSymanticTypeBean>

    <net.sf.taverna.t2.activities.rshell.RShellPortSymanticTypeBean>

      <name>T_AIR</name>

      <symanticType>DOUBLE_LIST</symanticType>

    </net.sf.taverna.t2.activities.rshell.RShellPortSymanticTypeBean>

  </inputSymanticTypes>

  <outputSymanticTypes>

    <net.sf.taverna.t2.activities.rshell.RShellPortSymanticTypeBean>

      <name>coefs</name>

      <symanticType>R_EXP</symanticType>

    </net.sf.taverna.t2.activities.rshell.RShellPortSymanticTypeBean>

    <net.sf.taverna.t2.activities.rshell.RShellPortSymanticTypeBean>

      <name>imagem</name>

      <symanticType>PNG_FILE</symanticType>

    </net.sf.taverna.t2.activities.rshell.RShellPortSymanticTypeBean>

  </outputSymanticTypes>

</net.sf.taverna.t2.activities.rshell.RshellActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="BARO" depth="1" /><port name="T_AIR" depth="1" /></cross></strategy></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>SpreadsheetImport</processor><port>fileurl</port></sink><source type="processor"><processor>Dados_Meteorológicos</processor><port>value</port></source></datalink><datalink><sink type="processor"><processor>Rshell</processor><port>BARO</port></sink><source type="processor"><processor>SpreadsheetImport</processor><port>BARO</port></source></datalink><datalink><sink type="processor"><processor>Rshell</processor><port>T_AIR</port></sink><source type="processor"><processor>SpreadsheetImport</processor><port>T_AIR</port></source></datalink><datalink><sink type="dataflow"><port>coeficiente</port></sink><source type="processor"><processor>Rshell</processor><port>coefs</port></source></datalink><datalink><sink type="dataflow"><port>grafico</port></sink><source type="processor"><processor>Rshell</processor><port>imagem</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>fdd5dfa4-5f8f-42af-ab11-b364da1d0975</identification>

      </annotationBean>

      <date>2014-07-26 16:12:17.756 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>0978259b-74cf-4398-bf95-36cb6f225dde</identification>

      </annotationBean>

      <date>2014-07-26 16:03:35.566 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>7ee54f18-46b6-4ffc-8063-e03613a4522b</identification>

      </annotationBean>

      <date>2014-07-26 15:36:42.216 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>6eba0f9e-ea62-44d9-be25-366cc6fba9be</identification>

      </annotationBean>

      <date>2014-07-26 16:20:05.215 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>b48dba30-e122-452e-b814-19007e3f38c9</identification>

      </annotationBean>

      <date>2014-07-26 16:32:34.864 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>c49c7ea2-a188-4af6-8a9b-0b97ddbf38f5</identification>

      </annotationBean>

      <date>2014-07-26 16:27:53.840 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>4c89e539-4d43-4e35-8602-c86567703030</identification>

      </annotationBean>

      <date>2014-07-26 16:18:12.427 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>9c8994f0-0825-4589-834e-ac8f415d90aa</identification>

      </annotationBean>

      <date>2014-07-26 16:49:14.594 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>d660cfdb-6406-49f7-92e3-eb4492de9a55</identification>

      </annotationBean>

      <date>2014-07-26 16:49:48.9 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>d6faf9a7-6b14-401d-9d59-61f2108a9b4f</identification>

      </annotationBean>

      <date>2014-07-26 16:07:55.88 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>5288c68c-2b28-468d-b1a1-b2ed7221d897</identification>

      </annotationBean>

      <date>2014-07-26 15:55:34.928 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>43bad9a7-5bf8-4811-8aa1-9b5dc6ca5766</identification>

      </annotationBean>

      <date>2014-07-26 16:19:29.79 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>05a92f17-1447-4e90-9a12-6a5124c41c35</identification>

      </annotationBean>

      <date>2014-07-26 16:09:44.587 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>2d0e469e-220c-4a31-8e48-6aaa1e66beac</identification>

      </annotationBean>

      <date>2014-07-26 16:23:57.772 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>56ca7281-c2b2-46dd-874f-8b0909e36f35</identification>

      </annotationBean>

      <date>2014-07-26 16:55:34.174 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>b47a7aa9-1fd7-42e8-9375-f6a57e613c4a</identification>

      </annotationBean>

      <date>2014-07-26 16:05:03.23 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>4f9abfcf-2c10-41aa-b94c-2dd313e2f0fd</identification>

      </annotationBean>

      <date>2014-07-26 19:08:16.761 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>4cfc7fa7-9d4e-4684-932a-ada95a9e364d</identification>

      </annotationBean>

      <date>2014-07-26 16:37:44.927 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>24da3ec5-51cb-49c5-a38a-ce1fff5dfdbf</identification>

      </annotationBean>

      <date>2014-07-26 16:24:48.520 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>8436412e-6b58-4a4a-abc6-ee1fff87098f</identification>

      </annotationBean>

      <date>2014-07-26 16:51:27.478 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>db84b53c-3cfd-415c-ba87-c8235c102665</identification>

      </annotationBean>

      <date>2014-07-26 16:08:49.678 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>e3df001b-3f2e-4af9-b06e-807eb2ebe68b</identification>

      </annotationBean>

      <date>2014-07-26 16:29:45.729 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>752dd0bd-af7b-45a8-85fa-ec0b822331e5</identification>

      </annotationBean>

      <date>2014-07-26 16:25:46.97 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>b12109f3-a505-47b7-b5b9-00169bdf7e43</identification>

      </annotationBean>

      <date>2014-07-26 16:36:57.562 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>ec3d2dc4-4de1-42ff-8b04-64f983058545</identification>

      </annotationBean>

      <date>2014-07-26 16:30:50.262 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>74e1d9d1-9691-446f-b7d4-53e7b01f682b</identification>

      </annotationBean>

      <date>2014-07-26 16:41:02.604 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>ab7748df-5a69-4126-b739-d5a1f28f38be</identification>

      </annotationBean>

      <date>2014-07-26 15:32:33.603 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2></annotations></dataflow></workflow>






demos/datos-meteo/datos.csv

			DATE			TIME			T_AIR			RH			DEW			BARO			WD			WS			RAIN			SOL			SOL_SUM


			


			01/01/01			00:00			 15.0			99			 14.5			 953.4			099			  0.8			   0.0			0000			0000000


			


			01/01/01			01:00			 13.4			99			 12.8			 953.8			100			  1.9			   0.0			0000			0000000


			


			01/01/01			02:00			 13.4			99			 12.8			 954.0			114			  1.2			   0.0			0000			0000120


			


			01/01/01			03:00			 12.4			99			 12.3			 954.3			114			  2.5			   0.0			0000			0000000


			


			01/01/01			04:00			 11.7			99			 11.7			 954.5			096			  3.1			   0.0			0000			0000120


			


			01/01/01			05:00			 11.4			99			 11.2			 954.7			085			  2.6			   0.0			0000			0000000


			


			01/01/01			06:00			 11.5			99			 11.7			 954.8			114			  2.0			   0.0			0000			0000000


			


			01/01/01			07:00			 11.5			99			 11.7			 954.8			088			  2.8			   0.0			0000			0000000


			


			01/01/01			08:00			 12.2			99			 12.3			 954.9			088			  2.5			   0.0			0202			0075840


			


			01/01/01			09:00			 17.4			92			 15.6			 953.7			336			  0.1			   0.0			0442			1050120


			


			01/01/01			10:00			 20.1			83			 16.7			 952.6			322			  0.0			   0.0			0716			1833360


			


			01/01/01			11:00			 23.3			71			 17.8			 951.7			289			  0.4			   0.0			0892			2499720


			


			01/01/01			12:00			 23.1			74			 17.8			 951.2			193			  0.3			   0.0			0522			2867520


			


			01/01/01			13:00			 23.5			72			 17.8			 950.7			042			  0.1			   0.0			0964			3241800


			


			01/01/01			14:00			 23.5			85			 20.6			 950.3			117			  0.1			   0.0			0952			3456240


			


			01/01/01			15:00			 23.1			92			 21.7			 950.3			093			  1.0			   0.0			0876			3259440


			


			01/01/01			16:00			 20.0			99			 19.5			 950.6			156			  0.6			   0.0			0194			2609640


			


			01/01/01			17:00			 18.5			99			 17.8			 951.8			034			  1.2			   0.0			0096			0530160


			


			01/01/01			18:00			 17.5			99			 16.7			 952.3			157			  0.1			   0.0			0038			0271680


			


			01/01/01			19:00			 16.2			99			 15.6			 952.8			277			  0.6			   0.0			0000			0018360


			


			01/01/01			20:00			 15.9			99			 15.6			 953.1			277			  0.1			   0.0			0000			0000000


			


			01/01/01			21:00			 15.6			99			 15.0			 953.3			196			  0.1			   0.0			0000			0000000


			


			01/01/01			22:00			 15.2			99			 14.5			 953.4			264			  0.0			   0.0			0000			0000000


			


			01/01/01			23:00			 14.7			99			 13.9			 953.6			244			  0.3			   0.0			0000			0000000


			


			01/02/01			00:00			 14.2			99			 13.4			 953.7			105			  0.9			   0.0			0000			0000000


			


			01/02/01			01:00			 13.4			99			 12.8			 954.0			104			  1.5			   0.0			0000			0000000


			


			01/02/01			02:00			 12.3			99			 12.3			 954.3			113			  1.7			   0.0			0000			0000000


			


			01/02/01			03:00			 11.6			99			 11.7			 954.7			105			  2.1			   0.0			0000			0000000


			


			01/02/01			04:00			 11.0			99			 11.2			 954.9			107			  3.3			   0.0			0000			0000000


			


			01/02/01			05:00			 10.8			99			 10.6			 955.1			092			  3.1			   0.0			0000			0000000


			


			01/02/01			06:00			 10.3			99			 10.0			 955.2			101			  3.1			   0.0			0000			0000000


			


			01/02/01			07:00			 10.2			98			  9.5			 955.3			107			  3.4			   0.0			0000			0000120


			


			01/02/01			08:00			 11.4			94			 10.0			 955.2			097			  2.3			   0.0			0234			0105360


			


			01/02/01			09:00			 17.0			79			 13.4			 954.0			058			  0.0			   0.0			0488			1266000


			


			01/02/01			10:00			 20.1			65			 13.4			 952.8			328			  0.9			   0.0			0758			1923960


			


			01/02/01			11:00			 21.3			62			 13.4			 952.1			245			  0.4			   0.0			0862			2139360


			


			01/02/01			12:00			 24.0			29			  4.5			 951.5			273			  0.3			   0.0			0706			3050520


			


			01/02/01			13:00			 24.1			24			  2.3			 950.9			294			  1.2			   0.0			0896			3257400


			


			01/02/01			14:00			 23.5			35			  7.3			 950.5			228			  0.5			   0.0			0952			3558000


			


			01/02/01			15:00			 23.3			73			 18.4			 950.4			199			  0.0			   0.0			0864			3300720


			


			01/02/01			16:00			 23.2			74			 18.4			 950.3			145			  0.6			   0.0			0692			2863680


			


			01/02/01			17:00			 21.2			92			 19.5			 950.7			288			  0.3			   0.0			0420			2030760


			


			01/02/01			18:00			 16.8			99			 16.2			 952.2			360			  0.5			   0.0			0014			0382080


			


			01/02/01			19:00			 16.0			99			 15.6			 952.8			288			  1.0			   0.0			0000			0015600


			


			01/02/01			20:00			 15.5			99			 15.0			 953.1			262			  0.9			   0.0			0000			0000000


			


			01/02/01			21:00			 15.2			99			 14.5			 953.3			237			  0.4			   0.0			0000			0000000


			


			01/02/01			22:00			 14.7			99			 13.9			 953.5			019			  0.1			   0.0			0000			0000000


			


			01/02/01			23:00			 13.1			99			 12.8			 953.9			109			  3.0			   0.0			0000			0000000


			


			01/03/01			00:00			 12.7			99			 12.3			 954.2			111			  2.9			   0.0			0000			0000360


			


			01/03/01			01:00			 12.2			99			 12.3			 954.4			092			  2.2			   0.0			0000			0000000


			


			01/03/01			02:00			 12.4			99			 12.3			 954.4			093			  2.3			   0.0			0000			0000000


			


			01/03/01			03:00			 11.1			99			 11.2			 954.6			121			  1.9			   0.0			0000			0000000


			


			01/03/01			04:00			 10.7			99			 10.6			 954.8			114			  2.4			   0.0			0000			0000000


			


			01/03/01			05:00			 10.5			99			 10.6			 954.9			100			  3.4			   0.0			0000			0000000


			


			01/03/01			06:00			  9.9			99			 10.0			 955.2			109			  4.6			   0.0			0000			0000000


			


			01/03/01			07:00			  9.3			99			  9.5			 955.4			107			  2.5			   0.0			0000			0000000


			


			01/03/01			08:00			 10.7			93			  9.5			 955.4			091			  3.3			   0.0			0246			0103800


			


			01/03/01			09:00			 16.1			79			 12.3			 954.1			112			  1.1			   0.0			0500			1324440


			


			01/03/01			10:00			 20.3			38			  5.0			 952.8			041			  0.1			   0.0			0736			1918920


			


			01/03/01			11:00			 21.7			34			  5.0			 952.0			191			  0.3			   0.0			0086			2158320


			


			01/03/01			12:00			 22.3			42			  8.4			 951.5			096			  1.0			   0.0			0946			2949360


			


			01/03/01			13:00			 23.1			40			  8.4			 951.0			215			  0.9			   0.0			0800			3207480


			


			01/03/01			14:00			 23.9			41			 10.0			 950.6			360			  0.3			   0.0			0960			3514200


			


			01/03/01			15:00			 23.7			45			 11.7			 950.2			237			  1.5			   0.0			0870			3312240


			


			01/03/01			16:00			 22.5			82			 18.9			 950.3			213			  0.1			   0.0			0718			2866080


			


			01/03/01			17:00			 19.1			99			 18.4			 951.2			216			  1.4			   0.0			0064			1625640


			


			01/03/01			18:00			 16.9			99			 16.2			 952.4			304			  1.0			   0.0			0028			0170640


			


			01/03/01			19:00			 16.0			99			 15.6			 952.8			268			  0.1			   0.0			0000			0011640


			


			01/03/01			20:00			 15.3			99			 14.5			 953.1			220			  0.2			   0.0			0000			0000000


			


			01/03/01			21:00			 15.1			99			 14.5			 953.3			112			  0.4			   0.0			0000			0000000


			


			01/03/01			22:00			 14.6			99			 13.9			 953.4			238			  0.0			   0.0			0000			0000000


			


			01/03/01			23:00			 13.7			99			 13.4			 953.7			116			  1.4			   0.0			0000			0000000


			


			01/04/01			00:00			 12.5			99			 12.3			 954.3			103			  2.5			   0.0			0000			0000000


			


			01/04/01			01:00			 12.2			99			 12.3			 954.5			091			  2.4			   0.0			0000			0000000


			


			01/04/01			02:00			 11.5			99			 11.7			 954.7			111			  2.6			   0.0			0000			0000000


			


			01/04/01			03:00			 10.8			99			 10.6			 954.9			112			  2.4			   0.0			0000			0000000


			


			01/04/01			04:00			 10.2			99			 10.0			 955.1			089			  2.6			   0.0			0000			0000000


			


			01/04/01			05:00			  9.6			99			  9.5			 955.3			088			  2.1			   0.0			0000			0000000


			


			01/04/01			06:00			  9.1			99			  8.9			 955.4			092			  3.7			   0.0			0000			0000000


			


			01/04/01			07:00			  8.9			99			  8.9			 955.5			117			  2.8			   0.0			0000			0000000


			


			01/04/01			08:00			 10.5			96			 10.0			 955.5			097			  2.3			   0.0			0266			0113040


			


			01/04/01			09:00			 17.5			80			 13.4			 954.2			096			  0.4			   0.0			0504			1357800


			


			01/04/01			10:00			 20.1			70			 13.9			 952.9			272			  1.2			   0.0			0774			1969200


			


			01/04/01			11:00			 21.5			62			 13.9			 952.1			293			  2.0			   0.0			0920			2537880


			


			01/04/01			12:00			 22.9			68			 16.7			 951.6			352			  0.1			   0.0			0930			2868840


			


			01/04/01			13:00			 23.7			37			  8.4			 951.1			002			  0.7			   0.0			0982			3427440


			


			01/04/01			14:00			 24.4			37			  8.4			 950.5			132			  0.0			   0.0			0962			3550680


			


			01/04/01			15:00			 23.7			39			  8.9			 950.3			224			  0.4			   0.0			0886			3346320


			


			01/04/01			16:00			 21.2			95			 20.0			 950.5			004			  3.2			   0.0			0712			2879280


			


			01/04/01			17:00			 18.8			99			 18.4			 951.2			351			  0.5			   0.0			0128			1909560


			


			01/04/01			18:00			 16.9			99			 16.2			 952.2			038			  0.0			   0.0			0002			0301320


			


			01/04/01			19:00			 15.2			99			 14.5			 952.9			211			  1.1			   0.0			0000			0004800


			


			01/04/01			20:00			 14.4			99			 13.9			 953.3			037			  0.6			   0.0			0000			0000000


			


			01/04/01			21:00			 14.0			99			 13.4			 953.8			115			  1.0			   0.0			0000			0000000


			


			01/04/01			22:00			 13.0			99			 12.3			 954.1			099			  2.0			   0.0			0000			0000240


			


			01/04/01			23:00			 13.5			99			 12.8			 953.9			072			  0.8			   0.0			0000			0000360


			


			01/05/01			00:00			 13.6			99			 12.8			 953.9			100			  1.6			   0.0			0000			0000000


			


			01/05/01			01:00			 13.5			99			 12.8			 954.0			212			  0.1			   0.0			0000			0000120


			


			01/05/01			02:00			 13.1			99			 12.8			 954.0			100			  1.0			   0.0			0000			0000480


			


			01/05/01			03:00			 11.9			99			 11.7			 954.3			097			  2.2			   0.0			0000			0000000


			









demos/datos-meteo/resourceMap_tao_1_1.zip




resourceMap_tao_1_1/bagit.txt


BagIt-Version: 0.97
Tag-File-Character-Encoding: UTF-8










resourceMap_tao_1_1/pid-mapping.txt


resourceMap_tao.1.1	data/resourceMap_tao.1.1-RESOURCE.rdf
doi:10.5063/AA/tao.1.1	data/doi_10.5063_AA_tao.1.1-METADATA.xml
doi:10.5063/AA/tao.2.1	data/doi_10.5063_AA_tao.2.1-Datos_Meteorologicos










resourceMap_tao_1_1/tagmanifest-md5.txt


9e5ad981e0d29adc278f6a294b8c2aca  bagit.txt
9ef21ebcf4220294d048af77749436a2  pid-mapping.txt
0f60be48d087278e95432895ce844dcc  bag-info.txt
1930e4b7f4b03052027ceba1d9b0f0c2  manifest-md5.txt










resourceMap_tao_1_1/bag-info.txt


Payload-Oxum: 17098.3
Bagging-Date: 2014-07-26
Bag-Size: 17 KB










resourceMap_tao_1_1/manifest-md5.txt


2757301a9672edfd9b42342b9b1a87ed  data/resourceMap_tao.1.1-RESOURCE.rdf
8e0c4c79963e0df7f188ecbd77f5907c  data/doi_10.5063_AA_tao.2.1-Datos_Meteorologicos
cc3750ff7fb30354436fbcfbb85c2ae9  data/doi_10.5063_AA_tao.1.1-METADATA.xml










resourceMap_tao_1_1/data/resourceMap_tao.1.1-RESOURCE.rdf


  
   
     https://cn.dataone.org/cn/v1/resolve/resourceMap_tao.1.1#aggregation
     doi:10.5063/AA/tao.2.1
     
  
   
     Java libclient
     
  
   
     https://cn.dataone.org/cn/v1/resolve/resourceMap_tao.1.1#aggregation
     doi:10.5063/AA/tao.1.1
     
  
   
     
     
     DataONE Aggregation
     
     
  
   
     2012-06-22T20:55:41-0700
     
     
     
     resourceMap_tao.1.1
  










resourceMap_tao_1_1/data/doi_10.5063_AA_tao.2.1-Datos_Meteorologicos


				DATE				TIME				T_AIR				RH				DEW				BARO				WD				WS				RAIN				SOL				SOL_SUM



				



				01/01/01				00:00				 15.0				99				 14.5				 953.4				099				  0.8				   0.0				0000				0000000



				



				01/01/01				01:00				 13.4				99				 12.8				 953.8				100				  1.9				   0.0				0000				0000000



				



				01/01/01				02:00				 13.4				99				 12.8				 954.0				114				  1.2				   0.0				0000				0000120



				



				01/01/01				03:00				 12.4				99				 12.3				 954.3				114				  2.5				   0.0				0000				0000000



				



				01/01/01				04:00				 11.7				99				 11.7				 954.5				096				  3.1				   0.0				0000				0000120



				



				01/01/01				05:00				 11.4				99				 11.2				 954.7				085				  2.6				   0.0				0000				0000000



				



				01/01/01				06:00				 11.5				99				 11.7				 954.8				114				  2.0				   0.0				0000				0000000



				



				01/01/01				07:00				 11.5				99				 11.7				 954.8				088				  2.8				   0.0				0000				0000000



				



				01/01/01				08:00				 12.2				99				 12.3				 954.9				088				  2.5				   0.0				0202				0075840



				



				01/01/01				09:00				 17.4				92				 15.6				 953.7				336				  0.1				   0.0				0442				1050120



				



				01/01/01				10:00				 20.1				83				 16.7				 952.6				322				  0.0				   0.0				0716				1833360



				



				01/01/01				11:00				 23.3				71				 17.8				 951.7				289				  0.4				   0.0				0892				2499720



				



				01/01/01				12:00				 23.1				74				 17.8				 951.2				193				  0.3				   0.0				0522				2867520



				



				01/01/01				13:00				 23.5				72				 17.8				 950.7				042				  0.1				   0.0				0964				3241800



				



				01/01/01				14:00				 23.5				85				 20.6				 950.3				117				  0.1				   0.0				0952				3456240



				



				01/01/01				15:00				 23.1				92				 21.7				 950.3				093				  1.0				   0.0				0876				3259440



				



				01/01/01				16:00				 20.0				99				 19.5				 950.6				156				  0.6				   0.0				0194				2609640



				



				01/01/01				17:00				 18.5				99				 17.8				 951.8				034				  1.2				   0.0				0096				0530160



				



				01/01/01				18:00				 17.5				99				 16.7				 952.3				157				  0.1				   0.0				0038				0271680



				



				01/01/01				19:00				 16.2				99				 15.6				 952.8				277				  0.6				   0.0				0000				0018360



				



				01/01/01				20:00				 15.9				99				 15.6				 953.1				277				  0.1				   0.0				0000				0000000



				



				01/01/01				21:00				 15.6				99				 15.0				 953.3				196				  0.1				   0.0				0000				0000000



				



				01/01/01				22:00				 15.2				99				 14.5				 953.4				264				  0.0				   0.0				0000				0000000



				



				01/01/01				23:00				 14.7				99				 13.9				 953.6				244				  0.3				   0.0				0000				0000000



				



				01/02/01				00:00				 14.2				99				 13.4				 953.7				105				  0.9				   0.0				0000				0000000



				



				01/02/01				01:00				 13.4				99				 12.8				 954.0				104				  1.5				   0.0				0000				0000000



				



				01/02/01				02:00				 12.3				99				 12.3				 954.3				113				  1.7				   0.0				0000				0000000



				



				01/02/01				03:00				 11.6				99				 11.7				 954.7				105				  2.1				   0.0				0000				0000000



				



				01/02/01				04:00				 11.0				99				 11.2				 954.9				107				  3.3				   0.0				0000				0000000



				



				01/02/01				05:00				 10.8				99				 10.6				 955.1				092				  3.1				   0.0				0000				0000000



				



				01/02/01				06:00				 10.3				99				 10.0				 955.2				101				  3.1				   0.0				0000				0000000



				



				01/02/01				07:00				 10.2				98				  9.5				 955.3				107				  3.4				   0.0				0000				0000120



				



				01/02/01				08:00				 11.4				94				 10.0				 955.2				097				  2.3				   0.0				0234				0105360



				



				01/02/01				09:00				 17.0				79				 13.4				 954.0				058				  0.0				   0.0				0488				1266000



				



				01/02/01				10:00				 20.1				65				 13.4				 952.8				328				  0.9				   0.0				0758				1923960



				



				01/02/01				11:00				 21.3				62				 13.4				 952.1				245				  0.4				   0.0				0862				2139360



				



				01/02/01				12:00				 24.0				29				  4.5				 951.5				273				  0.3				   0.0				0706				3050520



				



				01/02/01				13:00				 24.1				24				  2.3				 950.9				294				  1.2				   0.0				0896				3257400



				



				01/02/01				14:00				 23.5				35				  7.3				 950.5				228				  0.5				   0.0				0952				3558000



				



				01/02/01				15:00				 23.3				73				 18.4				 950.4				199				  0.0				   0.0				0864				3300720



				



				01/02/01				16:00				 23.2				74				 18.4				 950.3				145				  0.6				   0.0				0692				2863680



				



				01/02/01				17:00				 21.2				92				 19.5				 950.7				288				  0.3				   0.0				0420				2030760



				



				01/02/01				18:00				 16.8				99				 16.2				 952.2				360				  0.5				   0.0				0014				0382080



				



				01/02/01				19:00				 16.0				99				 15.6				 952.8				288				  1.0				   0.0				0000				0015600



				



				01/02/01				20:00				 15.5				99				 15.0				 953.1				262				  0.9				   0.0				0000				0000000



				



				01/02/01				21:00				 15.2				99				 14.5				 953.3				237				  0.4				   0.0				0000				0000000



				



				01/02/01				22:00				 14.7				99				 13.9				 953.5				019				  0.1				   0.0				0000				0000000



				



				01/02/01				23:00				 13.1				99				 12.8				 953.9				109				  3.0				   0.0				0000				0000000



				



				01/03/01				00:00				 12.7				99				 12.3				 954.2				111				  2.9				   0.0				0000				0000360



				



				01/03/01				01:00				 12.2				99				 12.3				 954.4				092				  2.2				   0.0				0000				0000000



				



				01/03/01				02:00				 12.4				99				 12.3				 954.4				093				  2.3				   0.0				0000				0000000



				



				01/03/01				03:00				 11.1				99				 11.2				 954.6				121				  1.9				   0.0				0000				0000000



				



				01/03/01				04:00				 10.7				99				 10.6				 954.8				114				  2.4				   0.0				0000				0000000



				



				01/03/01				05:00				 10.5				99				 10.6				 954.9				100				  3.4				   0.0				0000				0000000



				



				01/03/01				06:00				  9.9				99				 10.0				 955.2				109				  4.6				   0.0				0000				0000000



				



				01/03/01				07:00				  9.3				99				  9.5				 955.4				107				  2.5				   0.0				0000				0000000



				



				01/03/01				08:00				 10.7				93				  9.5				 955.4				091				  3.3				   0.0				0246				0103800



				



				01/03/01				09:00				 16.1				79				 12.3				 954.1				112				  1.1				   0.0				0500				1324440



				



				01/03/01				10:00				 20.3				38				  5.0				 952.8				041				  0.1				   0.0				0736				1918920



				



				01/03/01				11:00				 21.7				34				  5.0				 952.0				191				  0.3				   0.0				0086				2158320



				



				01/03/01				12:00				 22.3				42				  8.4				 951.5				096				  1.0				   0.0				0946				2949360



				



				01/03/01				13:00				 23.1				40				  8.4				 951.0				215				  0.9				   0.0				0800				3207480



				



				01/03/01				14:00				 23.9				41				 10.0				 950.6				360				  0.3				   0.0				0960				3514200



				



				01/03/01				15:00				 23.7				45				 11.7				 950.2				237				  1.5				   0.0				0870				3312240



				



				01/03/01				16:00				 22.5				82				 18.9				 950.3				213				  0.1				   0.0				0718				2866080



				



				01/03/01				17:00				 19.1				99				 18.4				 951.2				216				  1.4				   0.0				0064				1625640



				



				01/03/01				18:00				 16.9				99				 16.2				 952.4				304				  1.0				   0.0				0028				0170640



				



				01/03/01				19:00				 16.0				99				 15.6				 952.8				268				  0.1				   0.0				0000				0011640



				



				01/03/01				20:00				 15.3				99				 14.5				 953.1				220				  0.2				   0.0				0000				0000000



				



				01/03/01				21:00				 15.1				99				 14.5				 953.3				112				  0.4				   0.0				0000				0000000



				



				01/03/01				22:00				 14.6				99				 13.9				 953.4				238				  0.0				   0.0				0000				0000000



				



				01/03/01				23:00				 13.7				99				 13.4				 953.7				116				  1.4				   0.0				0000				0000000



				



				01/04/01				00:00				 12.5				99				 12.3				 954.3				103				  2.5				   0.0				0000				0000000



				



				01/04/01				01:00				 12.2				99				 12.3				 954.5				091				  2.4				   0.0				0000				0000000



				



				01/04/01				02:00				 11.5				99				 11.7				 954.7				111				  2.6				   0.0				0000				0000000



				



				01/04/01				03:00				 10.8				99				 10.6				 954.9				112				  2.4				   0.0				0000				0000000



				



				01/04/01				04:00				 10.2				99				 10.0				 955.1				089				  2.6				   0.0				0000				0000000



				



				01/04/01				05:00				  9.6				99				  9.5				 955.3				088				  2.1				   0.0				0000				0000000



				



				01/04/01				06:00				  9.1				99				  8.9				 955.4				092				  3.7				   0.0				0000				0000000



				



				01/04/01				07:00				  8.9				99				  8.9				 955.5				117				  2.8				   0.0				0000				0000000



				



				01/04/01				08:00				 10.5				96				 10.0				 955.5				097				  2.3				   0.0				0266				0113040



				



				01/04/01				09:00				 17.5				80				 13.4				 954.2				096				  0.4				   0.0				0504				1357800



				



				01/04/01				10:00				 20.1				70				 13.9				 952.9				272				  1.2				   0.0				0774				1969200



				



				01/04/01				11:00				 21.5				62				 13.9				 952.1				293				  2.0				   0.0				0920				2537880



				



				01/04/01				12:00				 22.9				68				 16.7				 951.6				352				  0.1				   0.0				0930				2868840



				



				01/04/01				13:00				 23.7				37				  8.4				 951.1				002				  0.7				   0.0				0982				3427440



				



				01/04/01				14:00				 24.4				37				  8.4				 950.5				132				  0.0				   0.0				0962				3550680



				



				01/04/01				15:00				 23.7				39				  8.9				 950.3				224				  0.4				   0.0				0886				3346320



				



				01/04/01				16:00				 21.2				95				 20.0				 950.5				004				  3.2				   0.0				0712				2879280



				



				01/04/01				17:00				 18.8				99				 18.4				 951.2				351				  0.5				   0.0				0128				1909560



				



				01/04/01				18:00				 16.9				99				 16.2				 952.2				038				  0.0				   0.0				0002				0301320



				



				01/04/01				19:00				 15.2				99				 14.5				 952.9				211				  1.1				   0.0				0000				0004800



				



				01/04/01				20:00				 14.4				99				 13.9				 953.3				037				  0.6				   0.0				0000				0000000



				



				01/04/01				21:00				 14.0				99				 13.4				 953.8				115				  1.0				   0.0				0000				0000000



				



				01/04/01				22:00				 13.0				99				 12.3				 954.1				099				  2.0				   0.0				0000				0000240



				



				01/04/01				23:00				 13.5				99				 12.8				 953.9				072				  0.8				   0.0				0000				0000360



				



				01/05/01				00:00				 13.6				99				 12.8				 953.9				100				  1.6				   0.0				0000				0000000



				



				01/05/01				01:00				 13.5				99				 12.8				 954.0				212				  0.1				   0.0				0000				0000120



				



				01/05/01				02:00				 13.1				99				 12.8				 954.0				100				  1.0				   0.0				0000				0000480



				



				01/05/01				03:00				 11.9				99				 11.7				 954.3				097				  2.2				   0.0				0000				0000000



				













resourceMap_tao_1_1/data/doi_10.5063_AA_tao.1.1-METADATA.xml


     Datos Meteorologicos
      Mr.
  Rodrigo
  Torrens
 
 
    Rodrigo.Torrens
 
      public
  read
 
 
    Datos Meteorologicos
  Dtos Estacion meteorologica La Hechicera para e?
    2001
    sample.dat
  188860
  ASCII
      1
  \n
  column
    ,
 
 
 
      ecogrid://knb/tao.2.1
 
 

      DATE
  DATE
  Date of collection
  string
      MM/DD/YY
  1
      01/01/01
  01/05/01
 
 
 
 
 
    TIME
  TIME
  Time of collection
  string
      HH:MM
  1
      00:00
  23:59
 
 
 
 
 
   T_AIR
  T_AIR
  Air temperature
  float
        celsius
 
  .1
    real
 
 
 
 
    RH
  RH
  Relative Humidity
  int
        dimensionless
 
  1
    integer
 
 
 
 
    DEW
  DEW
  Dew point
  float
        celsius
 
  .1
    real
 
 
 
 
   BARO
  BARO
  Barometric preasure
  float
        millibar
 
  .1
    real
 
 
 
 
    WD
  WD
  Wind direction
  int
        degree
 
  1
    integer
 
 
 
 
    WS
  WS
  Wind speed
  float
        knots
 
  .1
    real
 
 
 
 
    RAIN
  RAIN
  Amount of Rain
  float
        centimeter
 
  .1
    real
 
 
 
 
   SOL
  SOL
  Solar radiation
  integer
        watt
 
  1
    real
 
 
 
 
    SOL_SUM
  SOL_SUM
  Solar radiation accumulation
  integer
        watt
 
  1
    real
 
 
 
 
 
  no
  100
 
 
 










demos/condicional.t2flow

<workflow xmlns="http://taverna.sf.net/2008/xml/t2flow" version="1" producedBy="taverna-core-2.5.0"><dataflow id="0886a4e0-375c-4fc2-97da-619c7f84cc6f" role="top"><name>Example_of_conditional_invocation</name><inputPorts><port><name>condição</name><depth>0</depth><granularDepth>0</granularDepth><annotations><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.ExampleValue">

        <text>true</text>

      </annotationBean>

      <date>2011-11-15 10:12:07.780 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>The condition that determines which of the two nested workflows is invoked</text>

      </annotationBean>

      <date>2011-11-15 10:12:00.163 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></port></inputPorts><outputPorts><port><name>mensagem</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>verificador_de_condição</name><inputPorts><port><name>condition</name><depth>0</depth></port></inputPorts><outputPorts><port><name>pass_flags</name><depth>1</depth><granularDepth>1</granularDepth></port><port><name>fail_flags</name><depth>1</depth><granularDepth>1</granularDepth></port></outputPorts><annotations><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>This service checks if the condition is "true" and if so outputs a value in the pass_flags list and

leaves the fail_flags empty. If the condition is not true then the service outputs a value in the

fail_flags list and leaves the pass_flags empty.</text>

      </annotationBean>

      <date>2011-11-15 09:59:22.100 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>beanshell-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.beanshell.BeanshellActivity</class><inputMap><map from="condition" to="condition" /></inputMap><outputMap><map from="pass_flags" to="pass_flags" /><map from="fail_flags" to="fail_flags" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.beanshell.BeanshellActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>condition</name>

      <depth>0</depth>

      <mimeTypes>

        <string>text/plain</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>pass_flags</name>

      <depth>1</depth>

      <mimeTypes />

      <granularDepth>1</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>fail_flags</name>

      <depth>1</depth>

      <mimeTypes />

      <granularDepth>1</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>import java.util.ArrayList;



ArrayList pass_flags = new ArrayList();

ArrayList fail_flags = new ArrayList();



if (condition.equals("true")) {

	pass_flags.add(condition);	

} else {

	fail_flags.add(condition);	

}



</script>

  <dependencies />

</net.sf.taverna.t2.activities.beanshell.BeanshellActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="condition" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>se_condição_verdadeira</name><inputPorts><port><name>sentinela</name><depth>0</depth></port></inputPorts><outputPorts><port><name>mensagem</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>dataflow-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.dataflow.DataflowActivity</class><inputMap><map from="sentinela" to="sentinela" /></inputMap><outputMap><map from="mensagem" to="mensagem" /></outputMap><configBean encoding="dataflow"><dataflow ref="933a75b7-042b-4f3c-9d7b-bd2f1b350fe9" /></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="sentinela" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>se_condição_falsa</name><inputPorts><port><name>sentinela</name><depth>0</depth></port></inputPorts><outputPorts><port><name>mensagem</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>dataflow-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.dataflow.DataflowActivity</class><inputMap><map from="sentinela" to="sentinela" /></inputMap><outputMap><map from="mensagem" to="mensagem" /></outputMap><configBean encoding="dataflow"><dataflow ref="604f7822-cf1e-42e9-9ca0-473cc68930ad" /></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="sentinela" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>Flatten_List</name><inputPorts><port><name>inputlist</name><depth>2</depth></port></inputPorts><outputPorts><port><name>outputlist</name><depth>1</depth><granularDepth>1</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="inputlist" to="inputlist" /></inputMap><outputMap><map from="outputlist" to="outputlist" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>inputlist</name>

      <depth>2</depth>

      <mimeTypes>

        <string>l(l(''))</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>[B</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>outputlist</name>

      <depth>1</depth>

      <mimeTypes>

        <string>l('')</string>

      </mimeTypes>

      <granularDepth>1</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>flatten(inputs, outputs, depth) {

	for (i = inputs.iterator(); i.hasNext();) {

	    element = i.next();

		if (element instanceof Collection &amp;&amp; depth &gt; 0) {

			flatten(element, outputs, depth - 1);

		} else {

			outputs.add(element);

		}

	}

}



outputlist = new ArrayList();



flatten(inputlist, outputlist, 1);</script>

  <dependencies />

  <localworkerName>org.embl.ebi.escience.scuflworkers.java.FlattenList</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="inputlist" depth="2" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>Merge_String_List_to_a_String</name><inputPorts><port><name>stringlist</name><depth>1</depth></port></inputPorts><outputPorts><port><name>concatenated</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="stringlist" to="stringlist" /></inputMap><outputMap><map from="concatenated" to="concatenated" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>stringlist</name>

      <depth>1</depth>

      <mimeTypes>

        <string>l('text/plain')</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>seperator</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>concatenated</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>String seperatorString = "\n";

if (seperator != void) {

	seperatorString = seperator;

}

StringBuffer sb = new StringBuffer();

for (Iterator i = stringlist.iterator(); i.hasNext();) {

	String item = (String) i.next();

	sb.append(item);

	if (i.hasNext()) {

		sb.append(seperatorString);

	}

}

concatenated = sb.toString();

</script>

  <dependencies />

  <localworkerName>org.embl.ebi.escience.scuflworkers.java.StringListMerge</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="stringlist" depth="1" /></cross></strategy></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>verificador_de_condição</processor><port>condition</port></sink><source type="dataflow"><port>condição</port></source></datalink><datalink><sink type="processor"><processor>se_condição_verdadeira</processor><port>sentinela</port></sink><source type="processor"><processor>verificador_de_condição</processor><port>pass_flags</port></source></datalink><datalink><sink type="processor"><processor>se_condição_falsa</processor><port>sentinela</port></sink><source type="processor"><processor>verificador_de_condição</processor><port>fail_flags</port></source></datalink><datalink><sink type="processor"><processor>Merge_String_List_to_a_String</processor><port>stringlist</port></sink><source type="processor"><processor>Flatten_List</processor><port>outputlist</port></source></datalink><datalink><sink type="merge"><processor>Flatten_List</processor><port>inputlist</port></sink><source type="processor"><processor>se_condição_falsa</processor><port>mensagem</port></source></datalink><datalink><sink type="merge"><processor>Flatten_List</processor><port>inputlist</port></sink><source type="processor"><processor>se_condição_verdadeira</processor><port>mensagem</port></source></datalink><datalink><sink type="dataflow"><port>mensagem</port></sink><source type="processor"><processor>Merge_String_List_to_a_String</processor><port>concatenated</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>25f64513-ee89-4e28-866e-74ee136be494</identification>

      </annotationBean>

      <date>2011-11-15 10:12:19.908 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>86ee3dd9-8ff9-4c65-bcf3-d70f1a99e7ae</identification>

      </annotationBean>

      <date>2011-11-15 10:13:58.770 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>23f96d82-b2e9-4cde-8642-69ed7b5425a8</identification>

      </annotationBean>

      <date>2014-07-26 19:44:02.916 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>0886a4e0-375c-4fc2-97da-619c7f84cc6f</identification>

      </annotationBean>

      <date>2014-07-26 20:17:49.760 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>This workflow demonstrates how nested workflows can be conditionally invoked</text>

      </annotationBean>

      <date>2011-11-15 10:01:07.444 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>e0fe3c32-31c0-4b0d-ab98-b82390c2b6c9</identification>

      </annotationBean>

      <date>2011-11-15 10:16:42.466 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.DescriptiveTitle">

        <text>Example of conditional invocation</text>

      </annotationBean>

      <date>2011-11-15 10:00:49.251 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.Author">

        <text>Alan R Williams</text>

      </annotationBean>

      <date>2011-11-15 09:59:44.131 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></dataflow><dataflow id="933a75b7-042b-4f3c-9d7b-bd2f1b350fe9" role="nested"><name>Hello_workflow</name><inputPorts><port><name>sentinela</name><depth>0</depth><granularDepth>0</granularDepth><annotations /></port></inputPorts><outputPorts><port><name>mensagem</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>Olá</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>Olá!</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy /></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="dataflow"><port>mensagem</port></sink><source type="processor"><processor>Olá</processor><port>value</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>5d7e0d83-9144-4d48-a4f8-4efd101110c4</identification>

      </annotationBean>

      <date>2011-11-15 10:03:39.626 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>933a75b7-042b-4f3c-9d7b-bd2f1b350fe9</identification>

      </annotationBean>

      <date>2014-07-26 19:35:01.138 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>c0547da2-fcd1-4bde-81ba-2a150d1f125a</identification>

      </annotationBean>

      <date>2011-11-15 10:01:16.664 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.Author">

        <text>Alan R Williams</text>

      </annotationBean>

      <date>2011-11-15 10:03:00.828 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>This workflow sends "Hello" to the output message port</text>

      </annotationBean>

      <date>2011-11-15 10:03:34.204 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.DescriptiveTitle">

        <text>Hello workflow</text>

      </annotationBean>

      <date>2011-11-15 10:03:11.339 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></dataflow><dataflow id="604f7822-cf1e-42e9-9ca0-473cc68930ad" role="nested"><name>Ask_workflow</name><inputPorts><port><name>sentinela</name><depth>0</depth><granularDepth>0</granularDepth><annotations /></port></inputPorts><outputPorts><port><name>mensagem</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>Ask</name><inputPorts><port><name>message</name><depth>0</depth></port><port><name>title</name><depth>0</depth></port></inputPorts><outputPorts><port><name>answer</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="message" to="message" /><map from="title" to="title" /></inputMap><outputMap><map from="answer" to="answer" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>title</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>message</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>answer</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>import javax.swing.JOptionPane;



answer = JOptionPane.showInputDialog(null, (message == void ? null : message), (title == void ? null : title), JOptionPane.QUESTION_MESSAGE);





</script>

  <dependencies />

  <localworkerName>net.sourceforge.taverna.scuflworkers.ui.AskWorker</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="message" depth="0" /><port name="title" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>mensagem_da_janela</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>Por favor digite uma mensagem</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy /></iteration></iterationStrategyStack></processor><processor><name>título_da_janela</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>Janela de condição de falha</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy /></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>Ask</processor><port>message</port></sink><source type="processor"><processor>mensagem_da_janela</processor><port>value</port></source></datalink><datalink><sink type="processor"><processor>Ask</processor><port>title</port></sink><source type="processor"><processor>título_da_janela</processor><port>value</port></source></datalink><datalink><sink type="dataflow"><port>mensagem</port></sink><source type="processor"><processor>Ask</processor><port>answer</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>90dd793d-29fb-431d-8fb2-3a6c6c9eb447</identification>

      </annotationBean>

      <date>2011-11-15 10:16:24.976 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>604f7822-cf1e-42e9-9ca0-473cc68930ad</identification>

      </annotationBean>

      <date>2014-07-26 19:40:09.241 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.Author">

        <text>Alan R Williams</text>

      </annotationBean>

      <date>2011-11-15 10:03:00.828 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.DescriptiveTitle">

        <text>Ask workflow</text>

      </annotationBean>

      <date>2011-11-15 10:07:42.276 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>This workflow sends the user's answer to the output message port</text>

      </annotationBean>

      <date>2011-11-15 10:07:57.597 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>c0547da2-fcd1-4bde-81ba-2a150d1f125a</identification>

      </annotationBean>

      <date>2011-11-15 10:01:16.664 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>9d8110ea-ee51-4c5c-9006-a4bb89125c51</identification>

      </annotationBean>

      <date>2011-11-15 10:08:23.656 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>5d7e0d83-9144-4d48-a4f8-4efd101110c4</identification>

      </annotationBean>

      <date>2011-11-15 10:03:39.626 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2></annotations></dataflow></workflow>






demos/demos.org

* linha de comando
  - echo nome sobrenome | tr [:lower:] [:upper:]

* laço explícito

* divisão de dados

* iteracao_configuravel
  - "configuring running / list handling" de dot para cross
  - dot é convolução (zip) e cross é a combinação de todas

* meteo demo
** Rodar o R serve
   - R CMD Rserve

* condicional

* rest

* WSDL
    1. Click Import new services button in the Service Panel.
    2. Select WSDL service
    3. In a dialog that pops up, enter the WSDL URL you have obtained from the service provider and click Add.

    - server.py
    - em details, xml input splitter e xml output splitter servem para passar de número para xml (entrada do wsdl) e xml para número (saída)







demos/iteracao_configuravel.t2flow

<workflow xmlns="http://taverna.sf.net/2008/xml/t2flow" version="1" producedBy="taverna-core-2.5.0"><dataflow id="7ca50c97-6a83-4a6a-ace3-70c016e723be" role="top"><name>Demonstrationofconfigurableiteration</name><inputPorts /><outputPorts><port><name>saída</name><lastPredictedDepth>2</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>cores</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>vermelho ,verde ,</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>0</initialDelay>

  <maxDelay>0</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross /></strategy></iteration></iterationStrategyStack></processor><processor><name>animais</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>gato ,coelho ,</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>0</initialDelay>

  <maxDelay>0</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross /></strategy></iteration></iterationStrategyStack></processor><processor><name>formas</name><inputPorts /><outputPorts><port><name>value</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>stringconstant-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.stringconstant.StringConstantActivity</class><inputMap /><outputMap><map from="value" to="value" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean xmlns="">

  <value>quadrado ,circular ,triangular ,</value>

</net.sf.taverna.t2.activities.stringconstant.StringConstantConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>0</initialDelay>

  <maxDelay>0</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross /></strategy></iteration></iterationStrategyStack></processor><processor><name>Lista_de_cores</name><inputPorts><port><name>string</name><depth>0</depth></port></inputPorts><outputPorts><port><name>split</name><depth>1</depth><granularDepth>1</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="string" to="string" /></inputMap><outputMap><map from="split" to="split" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>regex</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>split</name>

      <depth>1</depth>

      <mimeTypes>

        <string>l('text/plain')</string>

      </mimeTypes>

      <granularDepth>1</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>List split = new ArrayList();

if (!string.equals("")) {

	String regexString = ",";

	if (regex != void) {

		regexString = regex;

	}

	String[] result = string.split(regexString);

	for (int i = 0; i &lt; result.length; i++) {

		split.add(result[i]);

	}

}

</script>

  <dependencies />

  <localworkerName>org.embl.ebi.escience.scuflworkers.java.SplitByRegex</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="string" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>Lista_de_animais</name><inputPorts><port><name>string</name><depth>0</depth></port></inputPorts><outputPorts><port><name>split</name><depth>1</depth><granularDepth>1</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="string" to="string" /></inputMap><outputMap><map from="split" to="split" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>regex</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>split</name>

      <depth>1</depth>

      <mimeTypes>

        <string>l('text/plain')</string>

      </mimeTypes>

      <granularDepth>1</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>List split = new ArrayList();

if (!string.equals("")) {

	String regexString = ",";

	if (regex != void) {

		regexString = regex;

	}

	String[] result = string.split(regexString);

	for (int i = 0; i &lt; result.length; i++) {

		split.add(result[i]);

	}

}

</script>

  <dependencies />

  <localworkerName>org.embl.ebi.escience.scuflworkers.java.SplitByRegex</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="string" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>Lista_de_formas</name><inputPorts><port><name>string</name><depth>0</depth></port></inputPorts><outputPorts><port><name>split</name><depth>1</depth><granularDepth>1</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="string" to="string" /></inputMap><outputMap><map from="split" to="split" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>regex</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>split</name>

      <depth>1</depth>

      <mimeTypes>

        <string>l('text/plain')</string>

      </mimeTypes>

      <granularDepth>1</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>List split = new ArrayList();

if (!string.equals("")) {

	String regexString = ",";

	if (regex != void) {

		regexString = regex;

	}

	String[] result = string.split(regexString);

	for (int i = 0; i &lt; result.length; i++) {

		split.add(result[i]);

	}

}

</script>

  <dependencies />

  <localworkerName>org.embl.ebi.escience.scuflworkers.java.SplitByRegex</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="string" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>Animais_Coloridos</name><inputPorts><port><name>string1</name><depth>0</depth></port><port><name>string2</name><depth>0</depth></port></inputPorts><outputPorts><port><name>output</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="string2" to="string2" /><map from="string1" to="string1" /></inputMap><outputMap><map from="output" to="output" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string1</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string2</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>output</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>output = string1 + string2;</script>

  <dependencies />

  <localworkerName>org.embl.ebi.escience.scuflworkers.java.StringConcat</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><dot><port name="string1" depth="0" /><port name="string2" depth="0" /></dot></strategy></iteration></iterationStrategyStack></processor><processor><name>Formas_dos_animais</name><inputPorts><port><name>string1</name><depth>0</depth></port><port><name>string2</name><depth>0</depth></port></inputPorts><outputPorts><port><name>output</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>localworker-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.localworker.LocalworkerActivity</class><inputMap><map from="string2" to="string2" /><map from="string1" to="string1" /></inputMap><outputMap><map from="output" to="output" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string1</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>string2</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>output</name>

      <depth>0</depth>

      <mimeTypes>

        <string>'text/plain'</string>

      </mimeTypes>

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>output = string1 + string2;</script>

  <dependencies />

  <localworkerName>org.embl.ebi.escience.scuflworkers.java.StringConcat</localworkerName>

</net.sf.taverna.t2.activities.localworker.LocalworkerActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="string1" depth="0" /><port name="string2" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>Lista_de_cores</processor><port>string</port></sink><source type="processor"><processor>cores</processor><port>value</port></source></datalink><datalink><sink type="processor"><processor>Lista_de_animais</processor><port>string</port></sink><source type="processor"><processor>animais</processor><port>value</port></source></datalink><datalink><sink type="processor"><processor>Lista_de_formas</processor><port>string</port></sink><source type="processor"><processor>formas</processor><port>value</port></source></datalink><datalink><sink type="processor"><processor>Animais_Coloridos</processor><port>string1</port></sink><source type="processor"><processor>Lista_de_animais</processor><port>split</port></source></datalink><datalink><sink type="processor"><processor>Animais_Coloridos</processor><port>string2</port></sink><source type="processor"><processor>Lista_de_cores</processor><port>split</port></source></datalink><datalink><sink type="processor"><processor>Formas_dos_animais</processor><port>string1</port></sink><source type="processor"><processor>Animais_Coloridos</processor><port>output</port></source></datalink><datalink><sink type="processor"><processor>Formas_dos_animais</processor><port>string2</port></sink><source type="processor"><processor>Lista_de_formas</processor><port>split</port></source></datalink><datalink><sink type="dataflow"><port>saída</port></sink><source type="processor"><processor>Formas_dos_animais</processor><port>output</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>b30e172d-e211-4866-afec-89a79916b8a9</identification>

      </annotationBean>

      <date>2014-07-26 19:28:03.661 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.DescriptiveTitle">

        <text>Demonstration of configurable iteration</text>

      </annotationBean>

      <date>2009-06-29 14:44:05.675 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>8de9e03b-075d-4a9e-9b23-5d98ed3e25ad</identification>

      </annotationBean>

      <date>2014-07-09 11:32:20.488 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>This workflow shows the use of the iteration strategy editor to ensure that only relevant combinations of inputs are used during an implicit iteration.</text>

      </annotationBean>

      <date>2009-06-29 14:44:05.675 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>99ce6e75-1988-4329-befc-fcb73975d316</identification>

      </annotationBean>

      <date>2014-07-26 19:27:21.703 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>be152f54-e4a7-4324-9ce6-44438c5daed7</identification>

      </annotationBean>

      <date>2010-07-04 17:12:25.361 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>6b8c9358-afab-421e-8538-596dd6e6b3a3</identification>

      </annotationBean>

      <date>2014-07-26 19:23:48.367 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.Author">

        <text>Tom Oinn</text>

      </annotationBean>

      <date>2009-06-29 14:44:05.675 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>dd7bc970-8bb1-41fc-a882-60fa1e5c37ff</identification>

      </annotationBean>

      <date>2014-07-26 19:26:18.456 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>7ca50c97-6a83-4a6a-ace3-70c016e723be</identification>

      </annotationBean>

      <date>2014-07-26 22:49:11.697 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2></annotations></dataflow></workflow>






demos/divisao_dados.t2flow

<workflow xmlns="http://taverna.sf.net/2008/xml/t2flow" version="1" producedBy="taverna-core-2.5.0"><dataflow id="6445592c-1b70-4a29-be2d-3148f1876ad7" role="top"><name>Workflow11</name><inputPorts><port><name>Caminho_para_arquivo</name><depth>0</depth><granularDepth>0</granularDepth><annotations><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.ExampleValue">

        <text>/home/danielc/jai/slides/demos/poema.txt</text>

      </annotationBean>

      <date>2014-07-30 03:14:54.298 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain><annotation_chain encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.FreeTextDescription">

        <text>Caminho para o arquivo a ser processado	</text>

      </annotationBean>

      <date>2014-07-30 03:14:01.667 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain></annotations></port></inputPorts><outputPorts><port><name>número_de_palavras</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port><port><name>linhas_numeradas</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port><port><name>conteúdo_do_arquivo</name><lastPredictedDepth>0</lastPredictedDepth><annotations /></port></outputPorts><processors><processor><name>Beanshell</name><inputPorts><port><name>nome_do_arquivo</name><depth>0</depth></port></inputPorts><outputPorts><port><name>conteudo</name><depth>0</depth><granularDepth>0</granularDepth></port><port><name>linhas_pares</name><depth>0</depth><granularDepth>0</granularDepth></port><port><name>linhas_impares</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>beanshell-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.beanshell.BeanshellActivity</class><inputMap><map from="nome_do_arquivo" to="nome_do_arquivo" /></inputMap><outputMap><map from="linhas_impares" to="linhas_impares" /><map from="conteudo" to="conteudo" /><map from="linhas_pares" to="linhas_pares" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.beanshell.BeanshellActivityConfigurationBean xmlns="">

  <inputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

      <name>nome_do_arquivo</name>

      <depth>0</depth>

      <mimeTypes>

        <string>text/plain</string>

      </mimeTypes>

      <handledReferenceSchemes />

      <translatedElementType>java.lang.String</translatedElementType>

      <allowsLiteralValues>true</allowsLiteralValues>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityInputPortDefinitionBean>

  </inputs>

  <outputs>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>linhas_pares</name>

      <depth>0</depth>

      <mimeTypes />

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>linhas_impares</name>

      <depth>0</depth>

      <mimeTypes />

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

    <net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

      <name>conteudo</name>

      <depth>0</depth>

      <mimeTypes />

      <granularDepth>0</granularDepth>

    </net.sf.taverna.t2.workflowmodel.processor.activity.config.ActivityOutputPortDefinitionBean>

  </outputs>

  <classLoaderSharing>workflow</classLoaderSharing>

  <localDependencies />

  <artifactDependencies />

  <script>File file = new File(nome_do_arquivo);

BufferedReader in = new BufferedReader(new FileReader(file));



StringBuffer a = new StringBuffer();

StringBuffer b = new StringBuffer();

StringBuffer c = new StringBuffer();



String str;

String lineEnding = System.getProperty("line.separator");

int i = 0;



while ((str = in.readLine()) != null) {

	if(i%2==0) {

		a.append(str);

		a.append(lineEnding);

	}

	else {

		b.append(str);

		b.append(lineEnding);

	}

	c.append(str);

	c.append(lineEnding);

	i++;

}

in.close();



linhas_pares = a.toString();

linhas_impares = b.toString();

conteudo = c.toString();</script>

  <dependencies />

</net.sf.taverna.t2.activities.beanshell.BeanshellActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="nome_do_arquivo" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>nl</name><inputPorts><port><name>arquivo</name><depth>0</depth></port></inputPorts><outputPorts><port><name>STDOUT</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>external-tool-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.externaltool.ExternalToolActivity</class><inputMap><map from="arquivo" to="arquivo" /></inputMap><outputMap><map from="STDOUT" to="STDOUT" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.externaltool.ExternalToolActivityConfigurationBean xmlns="">

  <mechanismType>789663B8-DA91-428A-9F7D-B3F3DA185FD4</mechanismType>

  <mechanismName>default local</mechanismName>

  <mechanismXML>&lt;?xml version="1.0" encoding="UTF-8"?&gt;&#xD;

&lt;localInvocation&gt;&lt;shellPrefix&gt;/bin/sh -c&lt;/shellPrefix&gt;&lt;linkCommand&gt;/bin/ln -s %%PATH_TO_ORIGINAL%% %%TARGET_NAME%%&lt;/linkCommand&gt;&lt;/localInvocation&gt;&#xD;

</mechanismXML>

  <externaltoolid>27d75116-5d72-46e2-b61a-82b83731732d</externaltoolid>

  <useCaseDescription>

    <usecaseid />

    <description />

    <command>echo "%%arquivo%%" | nl -i 2</command>

    <preparingTimeoutInSeconds>1200</preparingTimeoutInSeconds>

    <executionTimeoutInSeconds>1800</executionTimeoutInSeconds>

    <tags>

      <string>arquivo</string>

    </tags>

    <REs />

    <queue__preferred />

    <queue__deny />

    <static__inputs />

    <inputs>

      <entry>

        <string>arquivo</string>

        <de.uni__luebeck.inb.knowarc.usecases.ScriptInputUser>

          <tag>arquivo</tag>

          <file>false</file>

          <tempFile>false</tempFile>

          <binary>false</binary>

          <charsetName>UTF-8</charsetName>

          <forceCopy>false</forceCopy>

          <list>false</list>

          <concatenate>false</concatenate>

          <mime />

        </de.uni__luebeck.inb.knowarc.usecases.ScriptInputUser>

      </entry>

    </inputs>

    <outputs />

    <includeStdIn>false</includeStdIn>

    <includeStdOut>true</includeStdOut>

    <includeStdErr>false</includeStdErr>

    <validReturnCodes>

      <int>0</int>

    </validReturnCodes>

  </useCaseDescription>

  <edited>false</edited>

</net.sf.taverna.t2.activities.externaltool.ExternalToolActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="arquivo" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor><processor><name>wc</name><inputPorts><port><name>arquivo</name><depth>0</depth></port></inputPorts><outputPorts><port><name>STDOUT</name><depth>0</depth><granularDepth>0</granularDepth></port></outputPorts><annotations /><activities><activity><raven><group>net.sf.taverna.t2.activities</group><artifact>external-tool-activity</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.activities.externaltool.ExternalToolActivity</class><inputMap><map from="arquivo" to="arquivo" /></inputMap><outputMap><map from="STDOUT" to="STDOUT" /></outputMap><configBean encoding="xstream"><net.sf.taverna.t2.activities.externaltool.ExternalToolActivityConfigurationBean xmlns="">

  <mechanismType>789663B8-DA91-428A-9F7D-B3F3DA185FD4</mechanismType>

  <mechanismName>default local</mechanismName>

  <mechanismXML>&lt;?xml version="1.0" encoding="UTF-8"?&gt;&#xD;

&lt;localInvocation&gt;&lt;shellPrefix&gt;/bin/sh -c&lt;/shellPrefix&gt;&lt;linkCommand&gt;/bin/ln -s %%PATH_TO_ORIGINAL%% %%TARGET_NAME%%&lt;/linkCommand&gt;&lt;/localInvocation&gt;&#xD;

</mechanismXML>

  <externaltoolid>ae6270ac-2a2f-4643-81f7-8815e40c3d9f</externaltoolid>

  <useCaseDescription>

    <usecaseid />

    <description />

    <command>echo "%%arquivo%%" | wc -w</command>

    <preparingTimeoutInSeconds>1200</preparingTimeoutInSeconds>

    <executionTimeoutInSeconds>1800</executionTimeoutInSeconds>

    <tags>

      <string>arquivo</string>

    </tags>

    <REs />

    <queue__preferred />

    <queue__deny />

    <static__inputs />

    <inputs>

      <entry>

        <string>arquivo</string>

        <de.uni__luebeck.inb.knowarc.usecases.ScriptInputUser>

          <tag>arquivo</tag>

          <file>false</file>

          <tempFile>false</tempFile>

          <binary>false</binary>

          <charsetName>UTF-8</charsetName>

          <forceCopy>false</forceCopy>

          <list>false</list>

          <concatenate>false</concatenate>

          <mime />

        </de.uni__luebeck.inb.knowarc.usecases.ScriptInputUser>

      </entry>

    </inputs>

    <outputs />

    <includeStdIn>false</includeStdIn>

    <includeStdOut>true</includeStdOut>

    <includeStdErr>false</includeStdErr>

    <validReturnCodes>

      <int>0</int>

    </validReturnCodes>

  </useCaseDescription>

  <edited>false</edited>

</net.sf.taverna.t2.activities.externaltool.ExternalToolActivityConfigurationBean></configBean><annotations /></activity></activities><dispatchStack><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Parallelize</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig xmlns="">

  <maxJobs>1</maxJobs>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ParallelizeConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.ErrorBounce</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Failover</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Retry</class><configBean encoding="xstream"><net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig xmlns="">

  <backoffFactor>1.0</backoffFactor>

  <initialDelay>1000</initialDelay>

  <maxDelay>5000</maxDelay>

  <maxRetries>0</maxRetries>

</net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.RetryConfig></configBean></dispatchLayer><dispatchLayer><raven><group>net.sf.taverna.t2.core</group><artifact>workflowmodel-impl</artifact><version>1.5</version></raven><class>net.sf.taverna.t2.workflowmodel.processor.dispatch.layers.Invoke</class><configBean encoding="xstream"><null xmlns="" /></configBean></dispatchLayer></dispatchStack><iterationStrategyStack><iteration><strategy><cross><port name="arquivo" depth="0" /></cross></strategy></iteration></iterationStrategyStack></processor></processors><conditions /><datalinks><datalink><sink type="processor"><processor>Beanshell</processor><port>nome_do_arquivo</port></sink><source type="dataflow"><port>Caminho_para_arquivo</port></source></datalink><datalink><sink type="processor"><processor>nl</processor><port>arquivo</port></sink><source type="processor"><processor>Beanshell</processor><port>linhas_pares</port></source></datalink><datalink><sink type="processor"><processor>wc</processor><port>arquivo</port></sink><source type="processor"><processor>Beanshell</processor><port>linhas_impares</port></source></datalink><datalink><sink type="dataflow"><port>número_de_palavras</port></sink><source type="processor"><processor>wc</processor><port>STDOUT</port></source></datalink><datalink><sink type="dataflow"><port>linhas_numeradas</port></sink><source type="processor"><processor>nl</processor><port>STDOUT</port></source></datalink><datalink><sink type="dataflow"><port>conteúdo_do_arquivo</port></sink><source type="processor"><processor>Beanshell</processor><port>conteudo</port></source></datalink></datalinks><annotations><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>24510988-74a6-4456-a60b-dd8cd81c87fa</identification>

      </annotationBean>

      <date>2014-07-30 03:29:17.47 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>2d50c452-bcab-4967-a62d-24ec15a6620b</identification>

      </annotationBean>

      <date>2014-07-30 03:36:27.554 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>6d1028c3-c2e3-4282-a500-5034d3c45765</identification>

      </annotationBean>

      <date>2014-07-30 03:48:29.286 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>096212c7-afa4-4cf7-bb7b-faf4ffd6cd69</identification>

      </annotationBean>

      <date>2014-07-30 03:34:14.974 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>6445592c-1b70-4a29-be2d-3148f1876ad7</identification>

      </annotationBean>

      <date>2014-07-30 03:50:44.419 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>f4afe75b-c367-4a43-a6c1-3f4736d33a91</identification>

      </annotationBean>

      <date>2014-07-30 03:38:15.170 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>ce2ab00f-413c-406a-8a44-c8dd6f0ed5d4</identification>

      </annotationBean>

      <date>2014-07-30 03:47:15.573 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>fbb68e91-78ba-4822-9c95-0f55c3461135</identification>

      </annotationBean>

      <date>2014-07-30 03:49:26.519 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2><annotation_chain_2_2 encoding="xstream"><net.sf.taverna.t2.annotation.AnnotationChainImpl xmlns="">

  <annotationAssertions>

    <net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

      <annotationBean class="net.sf.taverna.t2.annotation.annotationbeans.IdentificationAssertion">

        <identification>00509714-eb15-40f5-ae78-5149d0f49fb4</identification>

      </annotationBean>

      <date>2014-07-30 03:31:53.115 UTC</date>

      <creators />

      <curationEventList />

    </net.sf.taverna.t2.annotation.AnnotationAssertionImpl>

  </annotationAssertions>

</net.sf.taverna.t2.annotation.AnnotationChainImpl></annotation_chain_2_2></annotations></dataflow></workflow>
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Kepler

m SGWC de cédigo-aberto desenvolvido por pesquisadores da
Universidade da Califérnia (Davis, Santa Barbara e San Diego)

m Uma metafora de diretor / ator para representar visualmente
os componentes de um workflow

m os atores especificam que processamento é feito
m o diretor especifica quando o processamento ocorre
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Kepler

Diretor

m Cada modelo de computacio é representado por um tipo de
diretor

m o SDF Director executa o workflow de forma sincrona, um
componente por vez
m o PN Director executa todos os componentes em paralelo
m etc.
m O projetista do workflow é quem decide qual(is) diretor(es)
sera(do) usado(s)
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Kepler

Atores

m Especifica todos os tipos de acdo que o workflow pode realizar

m Contém portas que definem consumo ou producdo de dados,
interligadas por canais

m Algumas acdes disponibilizadas por atores do Kepler:

acesso a servicos web (WebService),

leitura de dados do disco (FileFetcher, FileStager, etc.),
acesso a servicos de notificacio (Email)

composicdo de varios atores (Composite)

etc.
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Kepler

Interface grafica
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Askalon

m Desenvolvido pelo grupo de sistemas distribuidos da Uni. de
Innsbruck, Austria

m Utiliza a linguagem de modelagem AGWL (Abstract Grid
Workflow Language)

m Permite a criagdo de modelos de forma textual (diretamente
em AGWL) ou grafica
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AGWL

m Linguagem textual baseada em XML

m Possui construcdes tanto de fluxo de controle, como de fluxo
de dados

m E uma linguagem tipificada: permite definir os tipos de
entradas e saidas (integer, float, boolean, string, file e
collection)
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AGWL

Fluxo de controle

AGWL possui construcdes que permitem modelar o fluxo de
controle. Entre elas:

sequence elenca atividades que devem ser executadas em
sequéncia
parallel indica atividades que podem ser executadas
simultaneamente
switch modela escolhas exclusivas e juncdes simples

while, for e forEach iteracbes nas atividades do workflow ou em
conjuntos de dados

parallelFor e parallelForEach cria iteracdes que podem ser
executadas em paralelo
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AGWL

Fluxo de dados

m Permite correlacionar as entradas e saidas de dados das
atividades
m Uma atividade pode ter maltiplas entradas e maltiplas saidas

Dessa forma:
m um pipeline é criado com um modelo onde a saida de uma
atividade é a entrada de outra.

m uma agregacdo é definida por uma atividade que possui
miultiplas entradas de dados

m uma redistribuicdo & definida por uma atividade com madltiplas
entradas e maltiplas saidas de dados
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Exemplo de workflow na interface grafica
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Exemplo de AGWL

<cgwd name="Wien2K">
<cgwdlnput>
<dataln name="startlnput" type="agwl:file"
source="gsiftp: //...//.../WIEN2K/atype /STARTINPUT. txt " />
</cgwdlnput>
<cgwdBody>
<while name="whileConv">
<datalLoops>
<dataLoop name="overflag" type="xs:boolean
initSource="Wien2K/overflag" loopSource="MIXER/overflag"/>
</dataLoops>
<loopBody>
<activity name="LAPWO" type="wien:LAPWO">
<datalns>
<dataln name="startlnput" type="...
</datalns>
<dataOuts>
<dataOut name="kpoints" type=
</dataOuts>
</activity>
<parallelFor name="pforLAPW1">

" source="Wien2K/startlnput"/>

"xs:integer"/>

<loopCounter name="lapwilindex" type="..." from="1" to="LAPWO/kpoints"/>
<loopBody>
<activity name="LAPW1" type="wien:LAPW1" .../>

</loopBody>
<dataOuts .../>
</parallelFor>

</cgwd>
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Principais servicos do sistema

Escalonador define o mapeamento das atividades aos recursos
Motor de execucdo gerencia a execucio e prové tolerancia a falhas

Gerenciador de recursos controla os componentes de software e
hardware disponiveis

Predicdo de desempenho mantém dados de execu¢Bes passadas
para estimar o tempo de execuc3o e transmissdo de

dados
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Algoritmos de escalonamento

m Algoritmo padrdo: HEFT
m Os custos sdo estimados com o médulo de predi¢do de
desempenho
m Myopic algoritmo de lista que prioriza as tarefas pela ordem de
chegada
m Min-Min e Max-Min algoritmos similares ao SPT e LPT,
respectivamente, para recursos heterogéneos

Heuristica ndo garantida

O Askalon oferece também um algoritmo genético, que permite a
otimizagdo de problemas multiobjetivo (mas sem garantia de
desempenho)
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Pegasus

m O Pegasus (Planning for Execution in Grids®) & um SGWC
concebido para execuc3o de workflows em plataformas
distribuidas

m A partir da descricdo do modelo do workflow e da informacio
dos recursos, o Pegasus faz o escalonamento, cria todas as
tarefas necessarias para a implantacdo e execugcdo do workflow

m O mesmo workflow pode ser executado em aglomerados,
grades e plataformas de computacio em nuvem sem
modificacdes

8Ewa Deelman et al. “Pegasus: A framework for mapping complex scientific
workflows onto distributed systems”.
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Pegasus

Principais caracteristicas

Portabilidade um mesmo workflow pode ser executado em
diferentes plataformas

Desempenho o escalonador pode reordenar, agrupar e priorizar
tarefas para melhorar o desempenho da execucdo

Escalabilidade o Pegasus executa workflows com até um milhdo de
tarefas

Gerenciamento dos dados o Pegasus é responsavel por replicar,
transferir e recuperar informacées geradas pelas
tarefas

Confiabilidade o Pegasus monitora a execuc¢do das tarefas e as
reexecuta em caso de erros
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DAX

m A descricdo do workflow é fornecida como um DAG descrito
em XML, na linguagem DAX (Directed Acyclic Graph in XML)

m O DAX representa o fluxo de processamento e dependéncias
entre as tarefas

m Cada atividade possui um identificador e metadados sobre seus
arquivos de entrada e saida

m A linguagem DAX é puramente orientada a fluxo de dados
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Exemplo de workflow

oo

bin_0.txt bin_2.txt bin_ 1.txt

binaries.txt
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Exemplo do workflow em DAX

<adag>
<job id="1D0000001" name="Is">
<argument>—| /bin</argument>

<stdout name="bin_o0.txt" link="output"/>
<uses name="bin_0.txt" link="output"/>
</job>

<job id="1D0000002" name="Is">
<argument>—| /usr/bin</argument>
<stdout name="bin 1.txt" link="output"/>
<uses name= n_1.txt" link="output"/>

</job>

<job id="1D0000003" name="Is">

<argument>—| /usr/local/bin</argument>
<stdout name="bin_2.txt" link="output"/>
<uses name="bin_2.txt" link="output"/>
</jeb>
<job id="1D0000004" name="cat">
<argument>
<file name: in_0.txt"/>
<file 1.txt"/>
<file name="bin 2.txt"/>
</argument> -
<stdout name="binaries
<uses in
<uses n_o.txt" link
<uses inaries.txt" link="output" register="false" transfer="true"/>
<uses _1.txt" link="input"/>
</job>
</adag>
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Pegasus

Subsistemas do Pegasus

O sistema é formado por 3 componentes principais:

m Mapeador (PegasusMapper) é o escalonador do Pegasus,
responsavel por encontrar o software, dados e recursos
computacionais necessarios para a execucdo do workflow

m Motor de Execucdo (DAGMan) monitora o estado da execugdo
do workflow e controla quais atividades est3o prontas para
serem executadas

m Gerenciador de tarefas (Condor-G) recebe as requisi¢des do
DAGMan e gerencia as tarefas do workflow, supervisionando
sua execucdo nos recursos locais e remotos
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Pegasus

Escalonamento

m Realizada pelo PegasusMapper
m Capaz de realizar otimizagcdes baseadas no modelo e estado de
execucdo do workflow
m ex: se o dado gerado por uma atividade ja estiver disponivel, a
atividade n3o é executada
m Pode agrupar atividades em um mesmo recurso para evitar
movimentacdo de dados
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Algoritmos de escalonamento

Random os recursos sdo escolhidos ao acaso. E a heuristica
padr3o.

RoundRobin os recursos sdo selecionados sequencialmente,
seguindo uma dada ordem

Group grupos de atividades definidas no modelo s3o
mapeadas no mesmo recurso (escolhido ao acaso)

HEFT o bom e velho HEFT para recursos heterogéneos
(slide 140)
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Desafios Atuais para a

Pesquisa na Area de
Workflows Cientificos
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Limitagdes dos SGWCs atuais (1)

Inabilidade de lidar com fluxos de grandes volumes de dados

m A maioria dos SGWCs s6 é capaz de gerenciar conjuntos de
dados que podem ser armazenados como arquivos comuns, que
cabem em uma Gnica maquina

m Arquivos assim podem ser facilmente transmitidos de um né
para outro quando necessario.

Problema: as transferéncias de dados entre atividades podem
dominar o tempo de execucdo dos workflows.
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Limitagdes dos SGWCs atuais (2)

N3o se beneficiam suficientemente do “poder” das Nuvens

m Os SGWCs vém usando as nuvens como grades

m Os recursos s3o alocados antes do inicio da execu¢do do
workflow e ndo mudam mais durante toda a execucio

Problema: n3o exploram a elasticidade e escalabilidade de recursos
nas nuvens.
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Superando as limitacées dos SGWCs atuais

Para lidar com as limitacdes, & preciso solucdes avancadas de
gerenciamento de recursos.

m Escalonamentos multiobjetivos
m No caso da limitag3o 1: o objetivo € minimizar o tempo de
execu¢do e a quantidade de dados
m No caso da limitacdo 2: o objetivo € minimizar o tempo de
execucdo e o custo total de alocagdo dos recursos

Problema: n3o existe solucdo 6tima para esse tipo de
otimizacdo
m Mas existe um conjunto de solucdes que oferecem algum tipo
de compromisso entre os objetivos
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Topicos de pesquisa atuais

Sobre escalonamento de workflows

Proposicdo de heuristicas que:

m agregam os multiplos objetivos em um anico objetivo (nem
sempre isso é possivel)

m tentam otimizar um dos objetivos impondo algum limite
méaximo para os outros objetivos

Objetivo: encontrar solucdes proximas as solucdes 6timas de Pareto
em tempo habil, para que o escalonamento n3o se torne um gargalo
no sistema.
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Topicos de pesquisa atuais

O uso de plataformas colaborativas (como as nuvens)

m Acesso simultdneo por multiplos usuarios;

m Imprevisibilidade do desempenho, causada pelo
compartilhamento de recursos fisicos entre diferentes maquinas
virtuais.

O que precisa ser feito

m Criac3o de algoritmos adaptativos para a execucdo de
workflows

m Ideia: ajustar dinamicamente o nimero de recursos em
utilizacdo para a execucdo dos workflows
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Alguns grupos que pesquisam sobre Workflows Cientificos

No Brasil

m Universidade Federal do Rio de Janeiro
(PESC-COPPE-UFRJ), em parceria com o Laboratério
Nacional de Computa¢éo Cientifica (LNCC)

m Criadores das ferramentas Chiron e SciCumulus
m Universidade Estadual de Campinas (IC-UNICAMP)
m Universidade de S&o Paulo (DCC-IME-USP)
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Alguns grupos que pesquisam sobre Workflows Cientificos

Fora do Brasil

m University of Southern California (Information Sciences Institute)

m Profa. Ewa Deelman
m Criadores do Pegasus

m University of Manchester (School of Computer Science)

m Profa. Carole Goble
m Criadores do Taverna, myGrid, myExperiment

m University of Chicago (Computation Institute)

m Prof. lan Foster
m Criadores do conceito de grade e do projeto Globus

m University of Innsbruck (Institute of Computer Science)
m Prof. Thomas Fahringer
m Criadores do ASKALON
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