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Kepler Project

Yaur trail:

Scientists in a variety of disciplines (e.qg., biology, ecology, astronomy) need access to
scientific data and flexible means for executing complex analyses on those data, Such
analyses can be captured as 'scientific workflows' in which the flow of data from one analytical
step to another is captured in a formal workflow language. The Kepler project’s averall goal is
to produce an open-source scientific warkflow system that allows scientists to design
scientific workflows and execute them efficiently using emerging Grid-based approaches to
distributed computation,

kepler is currently based on the Ptolemy II system for heterogeneous, concurrent modeling
and design. Ptolemy 11 was developed by the members of the Ptolemy project at UC Berkeley.
although not originally intended for scientific workflows, it provides a mature platform for
building and executing waorkflows, and supports multiple models of computation.

MNews

December 3, 2004 | New Kepler web site released

The Kepler Collaboration

The Kepler project is a cross-project collaboration to develop open source tools for Scientific
Workflows, Currently this collaboration includes contributing members from the following
projects:
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Kepler

o framework for design, execution and
deployment of scientific workflows

O ... based on Ptolemy Il




Kepler Interface

oThe graph editor
mTool bar
mActor library
mDirector library
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Running Model
> Il ©

»e¢ Run or resume model

> e Pause the model
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Running Model
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Adding Ports
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Adding Ports

O There are two ways to add ports

m One to connect workflows (AKA composite
actors)

> p >0 e

m One to connect actors within workflows
dni
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Adding ports to actors
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Searching
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AcCtors *ﬂj

O Actors are components that execute and
communicate with other actors in a model.
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Actor Library

Actors | Data

O Variety of Actors grouped
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CT Director

0 Governs the execution of a workflow.

CT Director
TimedPlotter
Configure Crr+E
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Renaming the Director
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Get documentation
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PREV CLASS NEXT CLASS FRAMES NOFRAWMES Al Classes
SURMARY: HELZTED | FIELD | COMETE | METHOD DETAIL: FIELD | COMATE | METHOD

piolemy.domains.ctkernel
Class CTMixedSignalDirector

Java. lang. Ohject
L ptolewmy.kernel.util. Namedohy
L ptolewmy.kernel.util . Attribute

Lptolemg. actor.Director
L ptolemy.actor.sched. StaticSchedulingbirector

L ptolety.domains.ct.kernel . CThirector

L ptoletmy.domains. ct. kernel . CTMultiSolverbirector

Lptulemy. domains.ct.kernel.CTHixedSignalDirectoxr

All Implemented Interfaces:

Changeable, java lang. Cloneable, Debuggable, Debuglistener, Dreriwable, Executable, ModelFrrorHandler, Mol Ezportable,

Mameahle, java 10, Serializahle

public class CThixedSignalDirector
extends CTIVultiSolverDirector




Director Library

Actors | pata| 0 A variety of directors
Guiick Search depending upon the type

of model being executed.

witext v kevyweord

J Wiarkflowy Components

= J Directors
E= LE Directar
B=1 SoF Director
B=1 7T Director
= b Director

| Actors

| wariables

LTER




Using Kepler

O Executing a ready to run workflow

0 Building a model

m Choosing actors

m Making connections

m Choosing a director

m Building composite actors

m Saving and running the model
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Opening Kepler
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Opening Kepler
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Opening Kepler
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Kepler: A System for Scientific Workflows Ke p I er
Ke p-le I Welcome to the Kepler scientific workiflow tool. You can select S OftW a re
from one of the exarnple workiflows below or create your own by
going to the file mem and selecting new/graph editor. Please send
q-. aty questions/coruments to our developer mailing lst at

kepler-desnf@ecoinformatics. org,

Kepler iz a collaboration between computer and domain scientists

-
with the SEEK project (hitp://zeek ecamnformatics. org), the SDIV
Version: 1.0.0alpha3 Center (hitpsdm bl gow/sdmeenter), the Ptolemy I project
{http:ffptolemy. eecs berkeley. edu), the GEON project
{(httpAfmarr geongid org), the ROADMet project
(httpAfroadnet ucsd. edu), and the EOL project Chttp:/Yeol sdsc.edu).

{$Revision: 1.23 §, $Date: 2004/12/03 22:55:22 §}
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(hitp:roadnet. uesd edu), and the EOL project (http:/fecl sdsc. edu).
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Igneous rocks.

GEOM geology tap integration worldflow
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Open Kepler
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Open the eco folder
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Open LVPredPrey.xml
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Lotka-Volterra Predator Prey
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AcCtors
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Running the model
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Running the model
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hodel parameters:
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Director parameters:

startTime:
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Model parameters:

r 2

a 01
b 01
o 01

Directar parameters:

startTirne: 0.0
stopTime: 1000
intStepize: 01
minStepSize: 1.0E-5
maxStepSize: 1.0
mazfterations: 20
errorTolerance: 1.0E-4
walueResaolution: 1 .0E-F
lirneResaltion: 1.0E-10

synchrohizeToRealTime: O

ODESolver: "ptolermy domains ot kernel solver ExplicitRK23Solver”
breakpointCQDESolver: “atoleny domains ot kernel solver DerivativeResalver"
runAheadlencth: 01
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Plotting Tool bar
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> printing
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» Set plot format
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Setting the Plot format

.-:ﬁi

@ Title: TitedPlotter|

« Label

Y Label Gri @

X Range: | 0.0,1000.0 Stems: O

¥ Range: | 7.240265797121016E-4, 40.15035191031 3484 Comnect. (%)

harks: @rnone Opoints Odots (O various () pixels Use Color: (3 (

X Ticks: |

Y Ticks:

| Apply | | Cancel |
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Running the model

T | b Ty D [ e D e g AP st 18] T A U O o (O B ST Py 2 1] = [B]x]
File View Debug Help

5] ] ] 2

[ G ] l Pauze ] l Resume ] l Stop ] XYFI'Iotter

Model parameters:

Director parameters:

startTime:
stopTime;

intStepSize: 0.1

minstepsize:
maxStep3ize: 1.0

maxterations: 20

errarTolerance: 1 0E-4
valueResolution; 1 0E-F
tirmeRezalution: 1 0E-10

synchranizeToRealTime: O

ODEZalver: "otolemy domains .ot kernel solver ExplicitRK23Solver"

breakpoirtODESolver: "ptolemy domains ot kernel solver DerivativeResolver"
run&headl ength: 01

execution finished.




model

Opening the LV logistic
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File Help
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Worlcflow Description

FLL2 Simple Plot & worlcflow to test the EMVL 2.0 ingestion
Faatnple actor.

Protmotor & workflow that tests a mumber of the
Identification aciDAC actors including the genbanls web
Workflow serwice query actor and the BLAST actor,

ROADNat

GEOM Diineral & workflow for tnodal classification of
Classifier [gneous rocks.

GEOM Ilap GEQOM geology map integration worlcflow
Workflow using web services.

Discrete Logistic sitgle species Discrete Logistic model
Lotla-Wolterra LV Predator Prey Model

Predator Prey Iulodel

Lotlea-Volterra Logistic wersion of the LV Predator Prey
Predator Prey Model  Iiodel
with logistic growth

ElleWolf Predator Ele/ olf Predator Prey IModel

Prey Llodel
Biodiversity Index Example of Calcwlations of Various
Calculator Biodiversity Indices

Oirh Trmace Viewrer & wntlcflow that, disolavs imace data

apler-1.0 Oalphasitid 0.1 Nibkepler-configs jarlptolemyicanfigskepler varkflove sfecoL Y PredPreyLogistic xml [




Lotka-Volterra Predator Prey
Model with logistic growth
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TimedPlotter
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.
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» XyPlotter eb: 0.1
| 'Waorkflow Components e[ Te]
’—?l ed:0.1
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L
Integratie n1
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0 results found.
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Running the model

aaa

File Wiew Debuz Help

I Go ] [ Pauze ] [ Rezume ] [ Stop ]

hModel parameters:

_,
-

IR
IR
o1
100
nlinit: 1

;e Too

n2init: 5

Director parameters:

startTime:
stopTime:
initStepSize:
minStepSize:
maxstepSize:
maxfterations:
errarTalerance:
valusResaltion:

tirmeResalution:
QDESalver:

breakpointJDESolver:
runthesdlength:

execution finished.
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Opening the Elk/wolf model

P s AP ET OO aI P L G AN Lo Ty (ST B s hop Ty i EToR = |[E ] |
File Help
t o= iT

LGN " (]

LYBERLIMFRAS | HIFL UKL B

FOR THE GEQOSCIEMCES = o
Worlcflow Description

FLL2 Simple Plot & worlcflow to test the EMVL 2.0 ingestion
Faatnple actor.

Protmotor & workflow that tests a mumber of the
Identification aciDAC actors including the genbanls web
Workflow serwice query actor and the BLAST actor,

ROADNat

GEOM Diineral & workflow for tnodal classification of
Classifier [gneous rocks.

GEOM Ilap GEQOM geology map integration worlcflow
Workflow using web services.

Discrete Logistic sitgle species Discrete Logistic model
Lotla-Wolterra LV Predator Prey Model

Predator Prey Iulodel

Lotlea-Volterra Logistic wersion of the LV Predator Prey
Predator Prey Model  Iiodel
with logistic growth

ElleWolf Predator Ele/ olf Predator Prey IModel

Prey Llodel
Biodiversity Index Example of Calcwlations of Various
Calculator Biodiversity Indices

Oirh Trmace Viewrer & wntlcflow that, disolavs imace data

apler-1.0 Oalphasitid 0.1 Nibkepler-configs jarlptolemyicanfigskepler varkflove sfecoL Y PredPreyLogistic xml [




Elk/Wolf Predator Prey
Model

de S Fllesf i franlard o on|p i wEl Vs . L FlEsieplzr ot floisfatuf Bl T E ) =1E]0x]
File Wiew Edit Graph Debug Help

e@a O P NOPREON @

Actars | Datg CT Director This is a more explicit model of the Preditor/Prey relations (Lotka Voltera) =
cuick Search annotated in terms of Wolves interacting with Elk. Rather than using
I =B mathematical expressions, simple mathematical actors (Multiply/Divide and
Add/Subtract) are used to calculate rates that are integrated to obtain
opulations as a function of time.
te)d keyweard Pop

Elk birth rate par Elk
] wiorkfloww Componerts ) Met Growth Rate per Elk Rate of Elk Increase  Elk

. | £ [
&+ -
Elk death rate per Elk D—] =

TimedPFlotter

Elk kill rate per Waolf  Elk eatejrate [ ¢ /\V{

L
Walf birth rate per Elk per Waolf Walfincrease rate
LT, X
5+
MNet Wolf Growth Rate Walves
L + (
Wolf death rate per Wolf Wolf death rate J p—
5T fx | "
B+

0 resutts found.
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Running the model

¥ I (2 oD DI PTG Oh SR DIy TR PI S D LT | FIE)
File View Debug Help
_ 5| ]| ]
[ Go ] [ Pause ] [ Fesume ] [ Stap ] TimedPlotter
T T T T T T T T T T T
Wodel parameters: 40 1
Elk_violt has no parameters.
KlEn T
Director parameters:
0 T
startTime: oo
stopTitne: 100 25T i
intStepsize: 041
minStepSize: 1.0E-5 0T 1
maxStepsize: 10
maxtter stions: 20 167 T
) errorTolerance: 1 0E-4 J
| walueResolution: 1.0E-6 oy |
lirmeResolution: 1.0E-10 - i
synchronizeToReal Tirme: (:}
ODE=alver: "ntolerry domaing ot kernel solver ExplictRK23S0ker" |:| 0L .
| breakpointODESober: “ptoleny domains ot kernel solver DetivativeResaler” ] ; : ! ! : - : . : : L
runtheadLength: 0 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
[ : 2
gl
execution finished. [:]




