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Motivation

The workflow technology [1] gained crucial importance in e-Science [2] 

because of the many advantages it offers: robust execution of simulations 

through persistence, fault handling and transaction mechanisms; automation 

of manual steps; distributed and parallel execution to speed-up calculations. 

Nevertheless the technology needs extensions in order to seamlessly meet 

the requirements of scientists and scientific applications. Especially, flexibility 

issues of workflows are insufficiently addressed with respect to the support of 

scientific workflows and simulations.

Subject of this project

Investigate flexibility concepts for simulation workflows

Especially changes of simulation workflows

Extend the workflow meta model and/or runtime environment to implement 

the flexibility mechanisms

Explore compensation of adapted simulations and persistent storage of 

flexible execution histories (provenance, auditing)

Create an advanced monitoring tool that supports scientists in their work

State of Current Work

We have developed a life cycle for scientific workflows that reflects how 

scientists create experiments in a trial-and-error manner. We named the 

approach to support this life cycle Model -as-you -go. Additionally we have 

designed an architecture [3] and prototype for a scientific workflow system 

that implements Model-as-you-go.

Model-as-you-go Prototype

The idea is to combine a workflow modeling and monitoring tool to support 

scientists in creating simulations in a trial-and-error manner. Workflows can be 

started from within the tool. The progress is displayed in a graphical and 

tabular manner. Variables can be changed in running simulations to influence 

the behavior of the application. If several simulations are conducted 

simultaneously (e.g. in parameter sweeps), the scientist can select the 

simulation run to observe and modify.

Simulation of Solids

Future Work / Outlook

We will focus on concepts and the implementation for the iteration and re-

execution of workflow parts and change propagation, e.g. how to …

get/store data for 2nd

iteration?

undo completed work? 

prevent race conditions?

deal with parallel paths?

deal with dead paths?

enable modelling and 

propagation of changes?

Cooperation

Katharina Görlach, IAAS, PN 8: Book chapter and paper

Michael Reiter, IAAS, PN 8: Book chapter

Peter Reimann, IPVS, PN 8: Supervision of student software project “SIMPL”

David Molnar, IMWF, PN 1:

Seminar presentation “Workflow-based simulations of metals”

Diploma thesis “Execution of Simulations of Solids Based on the 

Workflow Technology”

Dr. Natalia Currle-Linde, HLRS, PN 2:

Paper that compares our different technologies

Ph.D. Ewa Deelman, ISI, University of Southern California:

Paper about how to fruitfully combine the different methods/technologies 

used at ISI and IAAS, result of a stay abroad at ISI

Connection to SimTech Visions

The Model-as-you-go  approach is an improvement of the workflow technology 

that supports simulation workflows in a seamless and straight-forward manner.

It can therefore be considered as an integrative science enabler on the IT level.
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In cooperation with the IMWF (PN 1) we 
have developed a workflow-based 
simulation environment that improves the 
current procedure for the simulation of 
solids [4]. Workflows automate prior 
manual tasks and enable a distributed 
execution of the simulation. A new resource 
management supervises allocation of 
computing resources and serves as 
centralized data storage for result files.

Preview of intermediate results

Preparation of the simulation

The BPEL-based simulation workflows
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