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1 Introduction

To address workflow interoperability the SHIWA project created two interoperability
concepts: Coars&rained (CGI) and Fhtgrained Interoperability (FGI). The CGI concept is
based on workflow engine integration. It manages workflows as black boxesscerdists

have to use the workflows as they are and they cannot change them. The FGI concept is
based on workflow translation. It is a white box approach which enables roaiiin of
workflows. The SHIWA project developed and deployed a produtgia CGIl service on

the SHIWA Simulation Platform (SSP), and offers a protéeyst FGI solution. The
productionlevel CGI service is publicly available and used by severgbdamaesearch
communities, such as Computational Chemistry, Life Science etc. Further, the paper will
present the CGI solution and how the simulation platform supports it.

Figurel presents the CGI usage scenario. We consider the host workflow enginésand i
workflows as native ones while all other workflows and workflow engines asnative

ones. CGI enables execution of a single-native workflow, or a metavorkflow that may
contain a combinatin of native jobs (J1 in Fig)), nativeworkflows (WF2 and&VF3 in Fid.)

and nonnative workflows as nodes of the native workflow (W4Figl). The host workflow
engine manages the execution of native jobs and native workflows in the usual way while it
handles nomative workflows and their workflow engines asgacy code applications
because they are executed in their native environment using metadata. This requires only a
formal description of both the nonative workflow and nomative workflow engine. As a
result, they carbe easily deployed and managed witliae-engineering their code or even
without accessing and understanding the source code.

The CGI concept is supported by a submission service and its client that manageginen
workflows and nomative workflow engines as legacy codes using their rifggmn. The
workflow description defines the abstract and concrete workflow, the workflow engine that
can run the workflow, and should contain the relevant configuration and dependency data.
The workflow engine description also contains dependencies @f0ft] nodes where the
workflow engine runs. These descriptions are uploaded into a repository and made publicly
available.The submission service is accesséa the submission client. It contacts the
repository where descriptions of nemative workflows ad nornnative workflow engines

are stored.To enable workflow execution the CGI approach associates workflows with
workflow engines that can execute therivery workflow engine has its own interpreter
backend which manages execution of its own workflovesiaterpreted legacy code3he
submission service retrievabe description of interpreted legacy codes (workflows) and
interpreter legacy codes (workflow engines). It associates the workflow with the workflow
engine which can execute it and submits therlflow to this workflow engine having
information where instances of the nonative workflow engine reside or on which
computational resources nenative workflows can be executed.

Figure 1 illustrates how a published roative workflow WF4 of a nonnative workflow
system (workflow systerB) can be executed through the native workflow systemorkflow
systemA). Whenever the workflow enginé reaches the workflow nod&VF4 it contacts
the submission service through its client. Nexite tsubmission seree retrieves the legacy
code description and input data of workflowWF4from the repository and parameterizes it.
Then, the service either invokes the paeployed workflow engine on the DCI resource
selected by the user or submits the workflow engine tO@I resource to execute workflow
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WF4 Finally, when the workflow execution is finished the submission service collects and
transfers the results to the native workflow systémorkflow systemA).

Workflows of Workflow of Workflow 7 N

Workflow Engine A EngineB
Workflow
\ Repository

| submission = Submission Workflow ‘
client Service “EngineB |

Workflow -
Engine A \, J L8 o i/

Figure 1: Coarsgrained Workflow Interoperability Usag&cenario

To support the CGI approach we integrated the GEMLCA Service (submission service that
executes nomative workflows), the SHIWA Repository (workflow repository that holds
workflow and workflow engine data), and the SHIWA Portal (development agecugan
environment that enables editing and running met@arkflows). Further details of these
components and the relevant scenarios are given in Section 4 and 5.

The major advantage of the CGI concept is its flexibility. It does not require any coding to
CGlI enable workflows and workflow engines. It takes up toiveo weeks to develop CGI
support for a new workflow engine and only a few hours to enable the execution of a new
non-native workflow on the SHIWA Simulation Platform. Currently the CGI coisdipe

only production level solution which supports workflow interoperability.

WF (Interpreted LC) Combined LC

interpreter backend configuration

WE (Interpreter LCI
ramete Backe Backe Backe
ndl nd2 ndN

Figure 2: Combining workflows and workflow engines

The CGI approach enables invocation of-native workflows or their embedding in meta
workflows through the SHIWportal. To support this approacBEMLCA was extended with

a GIB(Generic Interpreter Backend) enable the independent definition aforkflows and
workflow engines. In GIB workflow engines are represented as interpreterdyatk while
workflows as interpretedegacy codes. Interpreter legacy codes are published as interpreter



backends and are included in both the list of baskds and the list of legacy codes. Every
workflow engine has its own interpreter backend which manages execution of its own
workflows. Efore submission GIB combines the description of interpreted legacy codes
(workflows) with the description of interpreter legacy codes (workflow engines) and then
submits this combined legacy code. Thidlustrated on in igure 2.

Executing a nomative workflow the SHIWA Portatonnects to the GEMLC3ubmission
Service where both the workflow and the workflow engine are deployEde submission
service knows where the instances of the workflow engine reside and on which
computational resources those itasices can be executed and/or submitted tdhe
submission serviceeceives the workflow input data, parameterizes and executes the
engine on the selected computational site using the required gridrstiér (currently GT2
and GT4 are support¢dWhen theworkflow execution is finished the results are gathered
and transferred to the site where the next computational nodes in the-RGERADE
workflow will process them.

P-GRADE
—
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uploads the input
parameters and input
files.
» v
GEMLCA || GEMLCA service
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Workflows WF engines Backenq/
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and executed by workflow

Workflows are interpreted
engines

Figure 3 Executing a metavorkflow



2 How to get an access to the SHIWAPortal

2.1 Apply for a grid certificate from your local Certificate Authority

1 If you do not have a grid certificate from your local Certificate Authority please apply
for a certificate

https://ca.gridsupport.ac.uk/cgbin/pub/pki?cmd=getStaticPage&name=index

o If you cannot get certificate from your local CA, please send -amie
message to Noam Weingarteveingan@wmin.ac.uk

2.2 Register to the WestFocus Virtual Organization

User should apply for Weecus VO membership to be able to submit and execute
workflows on the SHIWA Simulation Platform. They should follow the instructions given
below:

1 Go tohttp://www.ngs.ac.uk/use/cacertsDownload and install the CA (Certification
Authority) and the Root certificates. Install UK Root CA, UK eScience 2A, and UK
eScience 2B certificates.

1 Go tohttps://voms.gridpp.ac.uk:8443/voms/westfocus.westminster.ac.uking the
browser which has your user certificate, and also the NGS root and CA certificates
installed.

1 Your Distinguished name (DN) should be automatically read from your caeifi
and displayed, as should your Certificate Authority (CA).

Give your email address and your institute name.
If you agree to the VO's usage rules, tick the box to accept them, and click
GwSIAA0TSNHE ©

1 VO registration request will be sent to the VO mamagend it will be approved
shortly.

User should notify the Westfocusystem administratoebout the VO membership request
and him to accept the guest. Please contact Thierry  Delaitre
T.Delaitre@westmirtsr.ac.uk



https://ca.grid-support.ac.uk/cgi-bin/pub/pki?cmd=getStaticPage&name=index
mailto:weingan@wmin.ac.uk
http://www.ngs.ac.uk/use/cacerts
https://voms.gridpp.ac.uk:8443/voms/westfocus.westminster.ac.uk/
mailto:T.Delaitre@westminster.ac.uk
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2.3 Creation of a portal account

On theWelcome pageof the portal, click orSign Inlocated at the top right of the page to
open thelogin page

SHIWA Portal

§ H | WA~ SHaring Intsropercible Workfiows for
{arge-scoe scientlc mataions on Avaabie GC1s

Welcome Publications Statistics Workflow Repository Help

SHIWA Portal ) Welcome

== Join the SHIWA U Fol
Welcome to the SHIWA Simulation Platform! o serromm |

If you are using the SHIWA Simulation Platform share

The SHIWA Simulation Platform is part of the SHIWA Technology and offers users production Jevel services supporting workflow interoperability. As part your experiences with other users, write your
of the SHIWA Simulation Platform the SHIWA Repository faciltates publishing and sharing workflows, and the SHIWA Portal enables their actual enactment comments to the developers.

and execution in allthe DCIs available in Europe. Use cases largeting various scientiic domains wil serve to drive and evaluate this platform from a user's

perspective.

If you wish to try the SHIWA Simulation Platiorm, please visit the Getling started page or see the utorial

Ta read mare about the SHIWA Technology, please visit the SHIWA concepts on the SHIWA website. JOIN ou R USER FORUM|
.
+ Ifyouwish to sign in please click on the yellow key icon at the right top of the screen

« If youwould ke to get an account for this portal please e-mail the SHIWA Portal support team

Then, click oiCreate Accounto access thaccount creation page

-~ Sign In

SHIWA Portal

§ H | W A- SHoring Intercposabls Workdiows for
{arge-scie scientis dmuiations on Avallable 5Tk

Welcome Publications Statistics Workflow Repository Help

SHIWA Portal ) Welcome

-~ Signin < Return to Full Page |

Screen Name

Password

| Remember Me

sign In |

5, Create A::m ©) Forgot Password

Powered By Liferay

Fill all required field andick onSaveto validate your account.

£> signin

SHIWA Portal

5 1| W A- 5/ aring Interapesable Workliows for
large-scabe sclentiic simulations on Avallabie OCIs

Welcome Publications Statistics Workfiow Repository Help

SHIWA Portal | Welcome

> Create Account < Returnto Full Page |

First Name (Required) Birthday

Test January v |1 v 1970 v [[9]
Middle Name Gender

User Male ¥

Last Name T > —
(A% |
Screen Name (Requirea) — -
Text Verfication (Required)
testUser
2131
Email Address (Required)

testuser@whatever.com

9
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@

ian In @) Forgot Password

Powered By Liferay



A default password will be automatically attributed to your account for your kigin and
sent to your email address.

SHIWA Portal

SHIWA-s!
large-scate sclentfic simaat)

Welcome Publications Statistics Workflow Repository Help

SHIWA Portal | Welcome

> Signin < Return to Full Page

@ Thank you for creating an account. Your password is YALeCB4K. Your password has been sent to test.user@whatever.com.
Screen Name:

testuser
Password

J—

Remember Me
&, Create Account () Forgot Password

Powered By Liferay

2.4 Portal tutorial for new users

Users who are new to the SHIWRrtal will need to followthe SHIWA Portakutorial to
upload your certificate to the MyProxy Server, before the workflow interoperability tutorial.

The presenttutorial explains how the solution can be utilized and how differkimds of
workflow engines can be executed as YWSRADE sulorkflows.

Note: The MyProxy Servenyproxy.ngs.ac.uks the official SHIWA MyProxy Server.
If you already have a proxy certificate uploaded to a MyProxy server, it is still up there.
Thistutorial will explain the functionalitiesf the WSPgrade portal.


http://www.ngs.ac.uk/use/tools/certwizard
http://netcologne.dl.sourceforge.net/project/guse/3.5.2/Documentation/Portal_User_Manual_v3.5.2.pdf

3 SHIWA Portal Manual

3.1 Login
The URL of the SHIWA Poisdittp://ssp.shiwaworkflow.eu.

The first time you login, you will be required to read and acdéptusage policy and setup a
security question.

> Signin
Welcome Publications Statistics Workflow Repository Help

SHIWA Portal © Welcome

- Signin <a Return to Full Page

Screen Name

user

Password

Remember Me

Sign In

£, Create Account () Fornot Password

Powered By Liferay

3.2 Download certificate from MyProxy server
Click on thesecurity-> Certificate talto open theCertificate page

SHIWA Portal

5 H | WA= SHaring Interoperable Workflaws for
Iarge-scake schentic smulations on Avallable OCIs

Welcome Workflow Storage Settings Information Publications Security Statistics Workflow Repository

SHIWA Portal  Welcome Certificate.
Public key

Assertion

£z Join the SHIWA U For
Welcome to the SHIWA Simulation Platform! o serremm

On the Certificate page click on theDownload button to open theDownload certificate
page.

SHIWA Portal

S H | WA= SHaring Interoperable Workflows far
larga-scate sclentfic simulations on Avalioble DCIs

Welcome Workflow Storage Settings Information Publications Security Statistics Workflow Repository

SHIWA Portal Security Certificate

Certificate
Issuer Set for Grids Time left Actions
C=UK,0=eScience,OU=Westminster | =ComputerScience, CN=benoit meilhac, CN=proxy 9:21:11  Details || Associate to VO | Delete
(Dowiload certficate from MyPraxy server.)
et
Upload (Upload authentication data to MyProxy server.)

Credential Management |(Display information, change MyProxy passphrase, remove a credential from MyProxy server.)

Message:

Powered By Liferay


http://ssp.shiwa-workflow.eu/

On theDownload certificate pagespecify the following parameters:

Hostname: myproxy.ngs.ac.uk
Login: your login name @sated to your certificate
Password: your password associated to your login name

Click on theDownload buttonto download your certificate on the SHIWA Portal.

SHIWA Portal

§ H | WA~ SHaring Intsropercible Workfiows for
{arge-scoe scientlc mataions on Avaabie GC1s

Welcome Workflow Storage Settings Information Publications Security Statistics Workflow Repository

SHIWA Portal Security Certificate

Certificate

Download from MyProxy server
Hostname: myproxy.ngs.ac.uk| r Port: 7512
Login: meihab E Password: o
Lifetime (hours): 100

Description:
*: Cannot be left empty.

>

Message: Fil in the fields for download!

Powered By Liferay

3.3 Associate your certi ficate to a Virtual Organization

To be able to submit workflowsyou have to associate the certificate with a Virtual
Organization

By clicking on théssociate to VO buttoniyou open theSetting Certificate for Grid page

SHIWA Portal

5 H | WA= $Haring Interaperable Werkflaws for
orge-scote scientilic smaiations on Avallaie OCIs

Welcome Workflow Storage Settings Information Publications Security Statistics Workflow Repository Help
SHIWA Portal ; Security Certificate
Certificate

Set certificate for GRID
Certificate DOWNLOAD successful.

Certificate download was successful. You may set this certiicate for a Grid now.
(Of course, you can set it later as well)

Do you want to do this now?

(Associate to VON) Cancel

Message: Dovinload successul, you can set the certficate for any GRID.

Powered By Liferay

For the execution of a native workflow, you need to associate your certificate with the

WestFocus V@xlick on the followindink to apply for the VQ)SelectWestFocusand then
click on theOK buttonto move theConfirm certificate page


https://voms.ngs.ac.uk:8443/voms/westfocus.westminster.ac.uk

A - -

SHIWA Portal

SHIWA-s rable Workflaws for
Iargs-scote scieni n Avallatle OCIs

Welcome Workflow Storage Settings Information Publications Security Statistics Workflow Repository Help

SHIWA Portal ; Security ) Certificate

Certificate
Setting certificate for GRID
Certificate details:
Downloaded from: mypraxy.ngs.ac.uk
Issued by: C=UK O tell L=C. CN=benoit meilhac, CN=proxy
Subject C=UK,0O: oL L=C: CN=benoit
meilhac, CN=praxy, CN=proxy
Timeleft: 9:59:55
Proxy type: full legacy globus proxy
Strength [bits]. 1024
Description:
Set for Grids
Wesoun .
5y
Back

Message: Map proxy wiith one of the Grids,

Powered By Liferay

If you would like toexecute non-native workflows throughGEML@, then you need to
associate  your certificate, using the previbus explaned steps with
gemlcadevel.cpc.wmin.ac.uk:8443

3.4 Draw aworkflow graph
Click on theNorkflow tab -> Graphto open theGraphEditorpage.

Click on theGraph Editor buttonto start the Java Web Start based workflow editor to be
able to create the workflow graph.
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