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Hierarchical Workflows

Conceptual Workflow

Abstract Workflow
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Technology-Enabled 
Workflows

Automated analysis environment (today)
Sharing technologies (grid technologies, 
metadata, data models) (Tues/Wed)
Concept formalization (ontologies) (Thurs)



Automated Workflows

Scripts Single platform

Visual modeling Single environment

Workflows:  
Cross-platform
Cross-environment
Distributed data & analyses



Visual Modeling

Benefits
Built on scripting approaches

Documentation
Reproducibility
Reusability

Visually intuitive
Closer match to abstract workflows

Shortcomings
Learning curves

Programming logic/syntax
System
Terminology



SCIRun: Problem Solving Environment 
for Large-Scale Scientific Computing

SCIRun: PSE for interactive construction, debugging, 
and steering of large-scale scientific computations
Component model, based on generalized dataflow 
programming

Steve Parker (cs.utah.edu)Steve Parker (cs.utah.edu)



Viper/Vision/VIPUS

Source: Keith Jackson, 
David Konerding, 

Michel Sanner

Source: Keith Jackson, 
David Konerding, 

Michel Sanner



Starting point: Ptolemy II
•Electrical engineering community
•Large mathematical library

Source: Edward Lee et al. http://ptolemy.eecs.berkeley.edu/ptolemyII/Source: Edward Lee et al. http://ptolemy.eecs.berkeley.edu/ptolemyII/



Kepler
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Grid-enabled data

Grid-enabled data 
•Any registered node
•Metadata driven
•Ontology-based

Grid “get”



Kepler Workflow System

Grid-enabled analyses
•Any registered node
•Any platform (Unix, Windows, Mac)
•Any environment (C, SAS, GIS)
•Local programs
•Web application
•Web service



Director/Actor Metaphor
Actor

Director

Actor Actors know HOW to act..know their part
Directors know WHEN they should act

Actor

Examples:
Process Network: procedural, single point in time
Synchronized Data Flow: subset of Process Net
Continuous Time: all points in time

“Models of computation”
“Behavioral polymorphism”



Actors
actor name

data

ports Output dataInput data
parameters

Atomic actor

1 input port 2 output ports

Reads a dataset



Actors
actor name

data

ports Output dataInput data
parameters

2 output ports

Composite actor

Look
Inside

Internal
Port

input output
1 input port



Right-click menu



Editing parameters
Double-click or right-click

0 to many



Configuring Ports
Right-click

String
Int
Double
{   } array

User-defined

8, 4, 73, 12
{string}
1 element
4 positions (0-3)
{3}



Procedure
Open a new workflow
Add a director
Search for data (optional)
Add data source (optional)
Add an actor
Edit parameters
Add ports (if needed)
Configure ports
Add another actor
Hook up input/output ports



Kepler Exercises
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