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What i1s a workflow?

Workflows consist of

m Series of discrete activities (actors)
® Flow of information between actors
B Orchestration of interaction

Workflows allow automation of tasks

® Workflow engines provide a framework for defining and executing
workflows

B Relieves scientists from much of the ongoing data management
overhead



Why should | care?
Aren’t scripts good enough?

» Workflow environments provide:
®m Higher level of abstraction, increasing code reuse
® Drag-and-drop programming
® Inherent actor-level and workflow-level parallelism
® Provenance recording

» While scripts can do all of this, a workflow environment
makes it much easier



Prototyping an existing VAP using
workflow technology

» Setup environment
® Templates
® generate input files
m Create working directories
® Logging

» Run core physics

® Run various physics routines using different
assumptions to gain insight into science

» Postprocessing
®m Cleanup environment
m Perform final data transformations



What does a workflow look like?

» There Is a very close correlation between the
conceptual flow and the executable workflow
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What does a workflow look like?
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» There Is a little additional bookkeeping to
monitor the progress of the workflow

» A production workflow would be more fault-
tolerant



What does a workflow look like?

Run each |
actor in defined number of
parallel subworkflows in

parallel

8 Executes a user-\

/

Parallelism is defined during workflow
construction by using existing constructs

Threads are automatically managed at run
time



Workflows are defined and executed within a
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Workflows are defined and executed within a
workflow engine such as Kepler



What if | want to change something?



Where could ARM go with this?

New actors could wrap
®m Data transformation capabilities
®m Science codes
® Visualization routines
B Data transfers (e.g. back to desktop)
With a small number of customized actors, scientists

could easily customize VAPS without significant
developer involvement

This would improve scientists’ ability to directly interact
with and understand the underlying data significantly
advancing science



Conclusions

Workflows provide an environment in which scientists can
easily extend and adapt existing processes by sharing
and reusing components

By incorporating workflows, com_BI_e_x procedures such as
VAPs can provide improved flexibility and usabllity to
scientists

The resulting ability to customize analysis based on
individual goals can significantly improve scientists’ ability
to gain insight from data



Questions

» Poster session today

® A Prototype for VAP Development Using
Workflow Technology (Matt MacDuff)

» Contact
® Terence Critchlow
® Terence.Critchlow@pnl.gov
B 509-375-2134

» Web sites:
® http://dicomputing.pnl.gov/
® http://kepler-project.org/



mailto:Terence.Critchlow@pnl.gov

Kepler Workflow Engine

Medici Infrastructure Framework

Science Codes

Contains existing
science codes, data
transformation scripts

Codes will continue to
be used as they
currently are

Large codes may be
broken into smaller
components for easier
reuse

If code does not already
exist to do everything,
then some will neeg
be written




Kepler Workflow Engine

Medici Infrastructure Framework

Science Codes

Wraps underlying
components into Web
Services

Presents a web-based
view of these
components and allows
them to be executed
from external machines

Hides details like
machine name and
login information from
scientists




Kepler Workflow Engine

Medici Infrastructure Framework

Science Codes

Defines interaction
between actors

Coordinates actor
execution and data flow

Hides many underlying
infrastructure details

Provides access to both
ARM-centric and
externally developed
capabilities
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