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Hierarchical Workftlows
\ Construct Validate
/ Model Model

—

Conceptual Workflow *

Abstract Workflow e&=—>

Executable Workflow Views; Atomic vs Composite Steps
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Technology-Enabled
Worktlows

O Automated analysis environment (today)

O Sharing technologies (grid technologies,
metadata, data models) (Tues/Wed)

O Concept formalization (ontologies) (Thurs)
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Automated Workflows

O Scripts X Single platform

O Visual modeling Single environment

o Workflows:
m Cross-platform
m Cross-environment
m Distributed data & analyses
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Visual Modeling

0O Benefits

m Built on scripting approaches
Documentation
Reproducibility
Reusability
m Visually intuitive
Closer match to abstract workflows

0 Shortcomings

m Learning curves
Programming logic/syntax
System
Terminology




SCIRun: Problem Solving Environment
for Large-Scale Scientific Computing
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O SCIRun: PSE for interactive construction, debugging,
and steering of large-scale scientific computations

O Component model, based on generalized dataflow
programming

Steve Parker (cs.utah.edu) |



Viper/Vision/VIPUS

's X desktop (dek-vmware:1)

File

Edit

Standard - Molkit #0 Viswalization

Networks  Libraries

Mapper Output Python ViPEr

| F[Crengs Backaronnd
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ViPErPaper-figl

Extract ffom Property
prop. name: |radius

G e
file: Yhome/dek/swithS/viperl

Source: Keith Jackson,
David Konerding,
Michel Sanner

Extract afom Property

| prop. name: |caords
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Starting point: Ptolemy 11

*Electrical engineering community
sLarge mathematical library
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Ptolemy Il - Heterogeneous
Modeling and Design in Java

Principal Investigator
Edward A. Lee
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Kepler

Kepler
Contributors, Projects, Sponsors

llkay Altintas SDM

Chad Berkley SEEK

Shawn Bowers SEEK

Tobin Fricke ROADNet

Jeffrey Grethe BIRN

Christopher H. Brooks Ptolemy 11
Zhengang Cheng SDM

Dan Higgins SEEK

Efrat Jaeger GEON

Matt Jones SEEK ; Biomedical
Edward A. Lee Ptolemy 11 | Hal W [nformatics

Kai Lin GEON B> 8 Research Network
Ashraf Memon GEON

Bertram Ludaescher BIRN, GEON,
SDM, SEEK

Steve Mock NMI

Steve Neuendorffer Ptolemy 11
Jing Tao SEEK

Mladen Vouk SDM

Xiaowen Xin SDM

Yang Zhao Ptolemy II

Bing Zhu SEEK
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E-Science Link-up Project
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File Wiew Edit Graph Debug Help

@ aDPNOP R WD @

| Actnrsl Data |

Qwick Search

E =

| Bearsz are really big

| Cortinuouws salinity, termperature an
| Crab populstion monitaring: Fall 200
| Daily climstalogical observations fro
| Datos Metearologicos

| December 2002 zurface water phyt
| Exhaustive map locations and status
| Molluse populstion sbundance monit
| Primary data sources and calculatio
| Primary data sources and calculatio

Grid-enabled data

SDF Director

HumidityPressure Plat

*

RAIN, bype:double

A simple example of using EML data. First, a search is done in the Data
pane to locate an EML-described data set, which is dragged onto the
workflow canvas. The EML data source is added to the workflow, and then it
contacts the EcoGrid server to download the data and configure the ports.
After being configured, it displays the parts from the EML data source,
which are then mapped into an XY scatterplot.

*Any registered node

*Metadata driven
*Ontology-based




Kepler

Kepler Worktlow System

Jworkflows /eco/full-garp.=ml

PO R

e a @ e

Actors | Data
"Full GARP Workflow™ - Created at the BEAM ENM Workshop Thiss is & 're-make af the full-garp workflcw using Composite]
Guick Search Feb 2-6, 2004 - Albuquergue, NM (Sevilleta Field Station) T BB S e W L B Gy e
requiring any spacial dynamic sourca code to be save.

| (= *Any registered node
[ == +Any platform (Unix, Windows, Mac)
. *Any environment (C, SAS, GIS)
e eLocal programs
et o\/\/2 ) application

there is & spe}
DV={0[1) def:

*\Web service

GargPresampleL gyers

Fagcalohaluas

Workflow: Components
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DIGIR returns all Spacies ocourance

CHGIRQuery
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wsar chooses the grid scale
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This warkflow is eonceplually anly; § eannct be exseuted,

0 resutts found
T Look Inside saveral of the composite actors for further information.




Director/Actor Metaphor
| Actor |

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

Examples:

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

O “Models of computation”

LIER .
o “Behavioral polymorphism” “') 85 -




SPEK

Actors

actor name

data

‘ parameters -
Input data Output data

ports

1 input port < > F 2 output ports

Atomic actor

> > >

Reads a dataset




S&K

Actors

actor name

data

‘ parameters -
Input data Output data

ports

| Look )< > F—-
1 input port < 2 output ports Inside

input output

Composite actor Internal

Port
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Right-click menu

GarpPresamplelayers
Configure Chrl+E |
org. ecoinfopmatice seek. garp. arpPresamplela
GarpAlg et Dacurnenkakion

onfigure Ports
Configure Units
Save Actor In Library
Listen ko Actar

Set Breakpoints

Convert ko Class

sarpPredict
Look Inside ChrlHL
h Edit Cuskarn Icon

Remove Custam Icon




Editing parameters

Double-click or right-click

Edit parameters for Delimited Parser

@ outputF ormat: calumn L

delimiter:
numberColumns: 12
numberHeaderLines: 1
firingsPerfterstion: 1
[ Commit J [ Add ] [ Remove ] [Restu:ure DeFauIts] [ Preferences ] [ Help ] [ Cancel

0 to many




Configuring Ports

Right-click

= Configure ports for Delimited Parser

Output - Multiport - Type Direction Showy Marne Hicle: Uit
DEFALLT
DEFALLT
DEFALLT
DEFALLT
DEFALLT
DEFALLT

Apply Add Remawve [ Help H Cancel ]

User-defined String
Int

Double
{ }array

8,4,73,12
{string}

1 element

4 positions (0-3)
{3}
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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

LTER




O Kepler Exercises
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