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1. INTRODUCTION 

 

The Getting Started Guide introduces the main components and functionality of Kepler, and contains step-
by-step instructions for using, modifying, and creating your own scientific workflows. The Guide provides a 
brief introduction to the application interface as well as to application-specific terminology and concepts. 
Once you are familiar with the general principles of Kepler, we recommend that you work through a couple 
of the sample workflows covered in Section 7 to get a feel for how easy it is to use and modify workflow 
components and how components can be combined to form powerful workflows.  

 

1.1. WHAT IS KEPLER? 
 

Kepler is a software application for the analysis and modeling of scientific data.  Kepler simplifies the effort 
required to create executable models by using a visual representation of these processes. These 
ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎΣ ƻǊ άǎŎƛŜƴǘƛŦƛŎ ǿƻǊƪŦƭƻǿǎΣέ ŘƛǎǇƭŀȅ ǘƘŜ Ŧƭƻǿ ƻŦ Řŀǘŀ ŀƳƻƴƎ ŘƛǎŎǊŜǘŜ ŀƴŀƭȅǎƛǎ ŀƴŘ ƳƻŘŜƭƛƴƎ 
components (Figure 1). 

 

 
FIGURE 1: A SIMPLE SCIENTIFIC WORKFLOW DEVELOPED IN KEPLER 

 

Kepler allows scientists to create their own executable scientific workflows by simply dragging and dropping 
components onto a workflow creation area and connecting the components to construct a specific data 
flow, creating a visual model of the analytical portion of their research.  Kepler represents the overall 
workflow visually so that it is easy to understand how data flow from one component to another.  The 
resulting workflow emailed to colleagues, and/or published for sharing with colleagues worldwide. 



 

  6 

 

Kepler users with little background in computer science can create workflows with standard components, 
or modify existing workflows to suit their needs. Quantitative analysts can use the visual interface to create 
and share R and other statistical analyses. Users need not know how to program in R in order to take 
advantage of its powerful analytical features; pre-programmed Kepler components can simply be dragged 
into a visually represented workflow.  Even advanced users will find that Kepler offers many advantages, 
particularly when it comes to presenting complex programs and analyses in a comprehensible and easily 
shared way.  

  

Kepler includes distributed computing technologies that allow scientists to share their data and workflows 
with other scientists and to use data and analytical workflows from others around the world. Kepler also 
provides access to a continually expanding, geographically distributed set of data repositories, computing 
resources, and workflow libraries (e.g., ecological data from field stations, specimen data from museum 
collections, data from the geosciences, etc.). 

 

1.2. WHAT ARE SCIENTIFIC WORKFLOWS? 
 

Scientific workflows are a flexible tool for accessing scientific data (streaming sensor data, medical and 
satellite images, simulation output, observational data, etc.) and executing complex analysis on the 
retrieved data.  

 

Each workflow consists of analytical steps that may involve database access and querying, data analysis and 
mining, and intensive computations performed on high performance cluster computers. Each workflow 
ǎǘŜǇ ƛǎ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ŀƴ άŀŎǘƻǊΣέ ŀ ǇǊƻŎŜǎǎƛƴƎ ŎƻƳǇƻƴŜƴǘ ǘƘŀǘ Ŏŀƴ ōŜ ŘǊŀƎƎŜŘ ŀƴd dropped into a 
ǿƻǊƪŦƭƻǿ Ǿƛŀ YŜǇƭŜǊΩǎ Ǿƛǎǳŀƭ ƛƴǘŜǊŦŀŎŜΦ /ƻƴƴŜŎǘŜŘ ŀŎǘƻǊǎ όŀƴŘ ŀ ŦŜǿ ƻǘƘŜǊ ŎƻƳǇƻƴŜƴǘǎ ǘƘŀǘ ǿŜΩƭƭ ŘƛǎŎǳǎǎ ƛƴ 
later sections) form a workflow, allowing scientists to inspect and display data on the fly as it is computed, 
make parameter changes as necessary, and re-run and reproduce experimental results.1 

 

Workflows may represent theoretical models or observational analyses; they can be simple and linear, or 
complex and non-linear. One of the benefits of scientific workflows is that they can be nested, meaning that 
ŀ ǿƻǊƪŦƭƻǿ Ŏŀƴ Ŏƻƴǘŀƛƴ άǎǳō-ǿƻǊƪŦƭƻǿǎέ ǘƘŀǘ ǇŜǊŦƻǊƳ ŜƳōŜŘŘŜŘ ǘŀǎƪǎΦ ! ƴŜǎǘŜŘ ǿƻǊƪŦƭƻǿ όŀƭǎƻ ƪƴƻǿƴ ŀǎ 
a composite actor) is a re-usable component that performs a potentially complex task. 

 

Scientific workflows in Kepler provide access ǘƻ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ǘƻŘŀȅΩǎ ƎǊƛŘ ǘŜŎƘƴƻƭƻƎƛŜǎ όǇǊƻǾƛŘƛƴƎ ŀŎŎŜǎǎ 
to distributed resources such as data and computational services), while hiding the underlying complexity 
of those technologies. Kepler automates low-level data processing tasks so that scientists can focus instead 
on the scientific questions of interest.   

 

Workflows also provide the following: 

¶ documentation of all aspects of an analysis 

¶ visual representation of analytical steps 

¶ ability to work across multiple systems 
                                                                 
1 

 
See Ludäscher, B., I. Altintas, C. Berkley, D. Higgins, E. Jaeger-Frank, M. Jones, E. Lee, J. Tao, Y. Zhao. 2005. 

Scientific Workflow Management and the Kepler System, DOI: 10.1002/cpe.994   
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¶ reproducibility of a given project with little effort 

¶ reuse of part or all of a workflow in a different project 
 

To date, most scientific workflows have involved a variety of software programs and sophisticated 
programming languages. Traditionally, scientists have used STELLA or Simulink to model systems 
graphically, and R or MATLAB to perform statistical analyses. Some users perform calculations in Excel, 
which is user-friendly, but offers no record of what steps have been executed. Kepler combines the 
advantages of all of these programs, permitting users to model, analyze, and display data in one easy-to-
use interface.  

 

Kepler builds upon the open-source Ptolemy II visual modeling system 
(http://ptolemy.eecs.berkeley.edu/ptolemyII/), creating a single work environment for scientists.  The 
result is a user-friendly program that allows scientists to create their own scientific workflows without 
having to integrate several different software programs or enlist the assistance of computer programmers.   

 

A number of ready-to-use components come standard with Kepler, including generic mathematical, 
statistical, and signal processing components and components for data input, manipulation, and display.  R- 
or MATLAB-based statistical analysis, image processing, and GIS functionality are available through direct 
links to these external packages.  You may also create new components or wrap existing components from 
other programs (e.g., C programs) for use within Kepler.   

http://ptolemy.eecs.berkeley.edu/ptolemyII/
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2. DOWNLOADING AND INSTALLING KEPLER 

 

Kepler is an open-source, cross-platform software program that can run on Windows, Macintosh, or Linux-
based platforms.  Kepler can be downloaded from the project website: http://kepler-project.org. 

 

Kepler releases are a continual work in progress, and Kepler users are encouraged to contribute to the 
product by suggesting new features, and notifying the designers of bugs and other problems.  See 
https://kepler-project.org/developers/get-involved for more information. Community involvement in the 
on-going development of Kepler has proved valuable because it allows the system to quickly adapt to the 
ƴŜŜŘǎ ƻŦ ǇǊŀŎǘƛŎƛƴƎ ǎŎƛŜƴǘƛǎǘǎΦ  ¢ƻ ǎǘŀȅ ŀōǊŜŀǎǘ ƻŦ ŎƘŀƴƎŜǎ ŀƴŘ ǳǇŘŀǘŜǎΣ ǎǳōǎŎǊƛōŜ ǘƻ ǘƘŜ YŜǇƭŜǊ ǳǎŜǊǎΩ ƳŀƛƭƛƴƎ 
list at http://mercury.nceas.ucsb.edu/ecoinformatics/mailman/listinfo/kepler-users.  

 

2.1. SYSTEM REQUIREMENTS 

 

Recommended system requirements for running Kepler: 

¶ 300 MB of disk space  

¶ 512 MB of RAM minimum, 1 GB or more recommended 

¶ 2 GHz CPU minimum 

¶ Java 7 or greater 

¶ Network connection (optional). Although a connection is not required to run Kepler, many 
workflows require a connection to access networked resources. 

¶ R software (optional). R is a language and environment for statistical computing and graphics, and 
it is required for some common Kepler functionality. 

 

To download and install Kepler, follow the instructions for your system.  Downloading the installer files may 
be time consuming depending upon your connection.   

 

NOTE:  Java 7 or greater is required ŀƴŘ Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ {ǳƴΩǎ WŀǾŀ ǿŜōǎƛǘŜ ŀǘΥ 
http://java.sun.com/j2se/downloads/ or from your system administrator. 

 

Kepler has many actors that utilize R, so installing R is recommended: http://www.r -project.org/. 

 

2.2. INSTALLING ON WINDOWS 

 

Follow these steps to download and install Kepler for Windows: 

 

1. Click the following link: https://kepler-project.org/users/downloads and select the Windows 
installer. 

2. Save the install file to your computer. 
3. Double-click the install file to open the install wizard. 
4. Follow the steps presented to complete the Kepler installation process. 
 

http://kepler-project.org/Wiki.jsp?page=Downloads
https://kepler-project.org/developers/get-involved
http://mercury.nceas.ucsb.edu/ecoinformatics/mailman/listinfo/kepler-users
http://java.sun.com/j2se/downloads/
http://www.r-project.org/
https://kepler-project.org/users/downloads
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Once the installation process is complete, a Kepler shortcut icon will appear on your desktop (Figure 2) 
and/or in the Start Menu.  

 

 
FIGURE 2: KEPLER SHORTCUT ICON 

 

2.3. INSTALLING ON MACINTOSH 

 

Follow these steps to download and install Kepler for Macintosh systems: 

 

1. Click the following link: https://kepler-project.org/users/downloads and select the Mac install 
file.  

2. Save the install file to your computer.  
3. Double-click the install icon that appears on your desktop when the extraction is complete.  
4. Follow the steps presented in the install wizard to complete the Kepler installation process. 

 

A Kepler icon is created under /Applications/Kepler-x.y. 

 

2.4. INSTALLING ON LINUX 

 

Follow these steps to download and install Kepler for Linux systems: 

 

1. Click the following link: https://kepler-project.org/users/downloads and select the Linux tar.gz file. 
2. Save the tar.gz file to your computer. 
3. Change to the directory where you want Kepler installed and untar the tar.gz file. 

 

3. STARTING KEPLER    

 

To start Kepler, follow the instructions for your platform. 

 

3.1. WINDOWS AND MACINTOSH PLATFORMS 

 

To start Kepler on a PC, double-click the Kepler shortcut icon on the desktop (Figure 2). Kepler can also be 
started from the Start menu. Navigate to Start menu > All Programs, and select "Kepler" to start the 
application.  On a Mac, the Kepler icon is created under Applications/Kepler-x.y. The icon can be dragged 
and dropped to the desktop or the dock if desired. 

 

The main Kepler application window opens (Figure 3).  From this window you can access and run sample 
and existing scientific workflows and/or create your own custom scientific workflow. Each time you open 

https://kepler-project.org/users/downloads
https://kepler-project.org/users/downloads
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an existing workflow or create a new workflow, a new application window will open.  Multiple windows 
allow you to work on several workflows simultaneously and compare, copy, and paste components 
between workflows. 

 

3.2. LINUX PLATFORM 
 

To start Kepler on a Linux machine, use the following steps: 

 

1. Open a shell window. On some Linux systems, a shell can be opened by right-clicking anywhere on 
the desktop and selecting "Open Terminal". Speak to your system administrator if you need 
information about your system. 

2. Navigate to the directory in which Kepler is installed. To change the directory, use the cd  command 
(e.g., cd  directory_name).  

3. Type ./kepler.sh  to run the application. 

 

The main Kepler application window opens (Figure 2.3).  From this window you can access and run existing 
scientific workflows and/or create your own custom scientific workflow.  Each time you open an existing 
workflow or create a new workflow, a new application window opens.  Multiple windows allow you to work 
on several workflows simultaneously and compare, copy, and paste components between workflows.   
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4. BASIC COMPONENTS IN KEPLER 

 

Scientific workflows consist of customizable componentsτdirectors, actors, and parametersτas well as 
relations and ports, which facilitate communication between the components.  

 

 
FIGURE 3: MAIN WINDOW OF KEPLER WITH SOME OF THE MAJOR WORKFLOW COMPONENTS HIGHLIGHTED. 

 

4.1. DIRECTOR AND ACTORS 
 

Kepler uses a director/actor metaphor to visually represent the various components of a workflow. A 
director controls (or directs) the execution of a workflow, just as a film director oversees a cast and crew.  
The actors take their execution instructions from the director.  In other words, actors specify what 
processing occurs while the director specifies when it occurs.   
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Every workflow must have a director that controls the execution of the workflow using a particular model 
of computation.  Each model of computation in Kepler is represented by its own director.  For example, 
workflow execution can be synchronous, with processing occurring one component at a time in a pre-
calculated sequence (SDF Director).  Alternatively, workflow components can execute in parallel, with one 
or more components running simultaneously (which might be the case with a PN Director).  A small set of 
commonly used directors come pre-packaged with Kepler, but more are available in the underlying Ptolemy 
II software that can be accessed as needed.  For more detailed discussion of workflow models of 
computation, please refer to the Kepler User Manual or the Ptolemy II documentation.   

 

Composite actors are collections or sets of actors bundled together to perform more complex operations. 
Composite actors can be used in workflows, essentially acting as a nested or sub-workflow (Figure 4).  An 
entire workflow can be represented as a composite actor and included as a component within an 
encapsulating workflow.  In more complex workflows, it is possible to have different directors at different 
levels. 

 

 
FIGURE 4: REPRESENTATION OF A NESTED WORKFLOW. 

 

Kepler provides a large set of actors for creating and editing scientific workflows. Actors can be added to 
YŜǇƭŜǊ ŦƻǊ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŜȄŎƭǳǎƛǾŜ ǳǎŜ ŀƴŘκƻǊ Ŏŀƴ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ǘƻ ƻǘƘŜǊǎΦ  

 

4.2. PORTS  

 

Each actor in a workflow can contain one or more ports used to consume or produce data and communicate 
with other actors in the workflow.  Actors are connected in a workflow via their ports.  The link that 
represents data flow between one actor port and another actor port is called a channel.  Ports are 
categorized into three types: 

 

¶ input port ς for data consumed by the actor; 

¶ output port ς for data produced by the actor; and 

¶ input/output port ς for data both consumed and produced by the actor.   
 

http://www.eecs.berkeley.edu/Pubs/TechRpts/2008/EECS-2008-28.html
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Each port is configured to ōŜ ŜƛǘƘŜǊ ŀ άǎƛƴƎǳƭŀǊέ ƻǊ άƳǳƭǘƛǇƭŜέ ǇƻǊǘΦ  ! ǎƛƴƎƭŜ ƛƴǇǳǘ ǇƻǊǘ Ŏŀƴ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ 
only a single channel, whereas a multiple input port can be connected to multiple channels. Single ports are 
designated with a dark triangle; multiple ports use a hollow triangle. 

 

Workflows can also use external ports and port parameters. See the Ptolemy documentation for more 
information. 

 

4.3. RELATIONS 

 

wŜƭŀǘƛƻƴǎ ŀƭƭƻǿ ǳǎŜǊǎ ǘƻ άōǊŀƴŎƘέ ŀ Řŀǘŀ ŦƭƻǿΦ  .ǊŀƴŎƘŜŘ Řŀǘŀ Ŏŀƴ ōŜ ǎŜƴǘ ǘƻ ƳǳƭǘƛǇƭŜ ǇƭŀŎŜǎ in the workflow. 
For example, a scientist might wish to direct the output of an operational actor to another operational actor 
for further processing, and to a display actor to display the data at that specific reference point. By placing 
a Relation in the output data channel, the user can direct the information to both places simultaneously.  

 

4.4. PARAMETERS 
 

Parameters are configurable values that can be attached to a workflow or to individual directors or actors.  

For example, the Integrator actor has a parameter called InitialState  that should be set to the initial 
value of the function being integrated.  The parameters of simulation model actors can be configured to 
control certain aspects of the simulation, such as initial values.  Director parameters control the number of 
workflow iterations and the relevant criteria for each iteration.  

 

The next sections provide an overview of the interface and step-by-step examples of how to open, edit, and 
run different scientific workflows. 
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5. KEPLER INTERFACE  

 

Scientific workflows ŀǊŜ ŜŘƛǘŜŘ ŀƴŘ ōǳƛƭǘ ƛƴ YŜǇƭŜǊΩǎ Ŝŀǎƛƭȅ ƴŀǾƛƎŀǘŜŘΣ ŘǊŀƎ-and-drop interface. The major 
sections of the Kepler application window (Figure 5) consist of the following: 

 

¶ Menu bar ς provides access to all Kepler functions.  

¶ Toolbar ς provides access to the most commonly used Kepler functions. 

¶ Components, Data Access, and Outline area ς consists of three tabs.  The Components and Outline 
tabs contain search functions and display the library of available components and/or search 
results. The Outline tab provides an outline view of the workflow. 

¶ Workflow canvas ς provides space for displaying and creating workflows. 

¶ Navigation area ς displays the full workflow. Click a section of the workflow displayed in the 
Navigation area to select and display that section on the Workflow canvas (the small unlabeled 
section in the lower left in the screenshot). 

 

 
FIGURE 5: EMPTY KEPLER WINDOW WITH MAJOR SECTIONS ANNOTATED. 

 

5.1. THE TOOLBAR 

 

The Kepler toolbar is designed to contain the most commonly used Kepler functions (Figure 6). 
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The main sections of the toolbar include: 

¶ Viewing ςzoom in, reset, fit, and zoom out of the workflow on the Workflow canvas 

¶ Run ς run, pause, and stop the workflow without opening the Runtime window. 

¶ Ports ς add single (black) or multi (white) input and output ports to workflows; add Relations to 
workflows 

 

 
FIGURE 6: ANNOTATED KEPLER TOOLBAR 

 

5.2. COMPONENTS, DATA ACCESS, AND OUTLINE AREA 

 

The Components, Data Access, and Outline area contains a library of workflow components (e.g., directors 
and actors, under the Components tab), a search mechanism for locating and using data sets (under the 
Data tab), and an outline view of the workflow (under the Outline tab). When the application is first opened, 
the Components tab is displayed. 

 

Components in Kepler are arranged in three high-level categorizations:  Components, Projects, and 
Statistics (Table 1). Any given component can be classified in multiple categories, appearing in multiple 
places in the component tree. Use any instance of the actorτonly its categorization is different.   

 

Browse for components by clicking through the trees, or use the search function at the top of the 
Components tab to find a specific component.  For more information about searching for components, see 
section 6.4.2. 

 

Category Description 

Components Contains a standard library of all components, arranged by 
function. 

Projects  Contains a library of project-specific components (e.g., SEEK 
or CIPRes) 

Statistics  Contains a library of components for use with statistical 
analysis. 

TABLE 1: COMPONENT CATEGORIES IN KEPLER 

 

http://seek.ecoinformatics.org/Wiki.jsp?page=WelcomeToSEEK
http://www.phylo.org/sub_sections/software.htm
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Click the Data tab to reveal the Data Access area. From here, you can easily search the EarthGrid for 
remotely hosted data sets. For more information about searching for data, see section 6.4.1. 

 

5.3. DIRECTOR AND ACTOR ICONS  

 

Lƴ YŜǇƭŜǊΣ ƛŎƻƴǎ ǇǊƻǾƛŘŜ ŀ Ǿƛǎǳŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘΩǎ ŦǳƴŎǘƛƻƴΦ 5ƛǊŜŎǘƻǊǎ ŀǊŜ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ 
a single icon; actors are divided into functional categories, or families, with each category assigned a visually 
related icon (Table 2). 

 

Some actor families have a persistent family symbol, other families do not. The majority of the actor icons 
use a teal rectangle, though some icons, such as the Data/File Access icons use other colors and/or shapes. 
In the table below, persistent symbols are noted. For families that do not have a persistent symbol, an 
example of one of the icons from that family is displayed. A table that includes all icons for each family can 
be found in Chapter 5 of the Kepler User Manual. 

 

Icon Family Name Description 

 

 

 

Director Stand-alone component that directs the other 
components (the actors) in their execution 

 

 

 

Array  Array actors are indicated with a curly brace. 
Actors belonging to this family are used for general 
array processing (e.g., array sorting).  

 

 

 

Composite Composite actors are represented by multiple teal 
rectangles because they represent multiple actors. 
Composite actors are collections of actors bundled 
together to perform more complex operations 
within an encapsulating workflow.  

 

 

Control Control actors do not have a persistent family 
symbol. These actors are used to control 
workflows (e.g., stop, pause, or repeat).  

 

 

 

Data/File Access Data/File Access actors do not have a persistent 
family symbol. Actors belonging to this family read, 
write, and query data. The icon displayed here is a 
data write icon. 

 

Data Processing Data Processing actors assemble, disassemble, and 
update data. 
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Display  Display actors are indicated by vertical bars. Actors 
belonging to this family output the workflow in text 
or graphical format 

 

 

File Management File Management actors do not have a persistent 
family symbol. Actors belonging to this family 
locate or unzip files, for example. The icon 
displayed here is a directory listing icon. 

 

GAMESS GAMESS actors are used for computational 
chemistry workflows. 

 

 

General Actors that don't fit into one of the other families 
fall into the General family. General actors include 
email, file operation, and transformation actors, 
for example. The icon displayed here is a filter icon. 

 

 

 

GIS/Spatial GIS/Spatial actors are used to process geospatial 
information 

 

 

 

Image Processing Image Processing actors are used to manipulate 
graphics files. 

 

 

 

Logic  Logic actors have no persistent family symbol. 
Actors in this family include Boolean switches and 
logic functions. The icon displayed here is an equals 
icon. 

 

 

 

Math Math actors have no persistent family symbol. 
Actors in this family include add, subtract, integral, 
and statistical functions. The icon displayed here is 
used to represent statistical functions (e.g., the 
Quantizer actor). 

 

 

 

Model Model actors use a solid arrow. Model actors 
include statistical, mathematical, rule-based, and 
probability models. Note that icons will include 
additional symbols further identifying the actor 
function. 

 

Molecular 
Processing  

 

Molecular Processing actors are indicated by a 
molecule icon in the upper left corner. 

 Other/External 
Program 

Other/External Program actors are indicated by a 
purple rectangle. External Program actors include 
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R, SAS, and MATLAB actors. The icon displayed 
here is an R icon. 

 

 

 

 

String 

String actors are indicated with the text 
string().String actors are used to manipulate strings 
in a variety of ways 

 

 

 

Utility Utility actors are indicated with a wrench. 
Utility actors help manage and tune a particular 
aspect of an application. 

 

 

 

Web Services Web Services actors are indicated by a wireframe 
globe. Actors in this family execute remote 
services. 

 

 

Units Unit components define a system of units. 

TABLE 2: THE MAJOR KEPLER ICONS 

 

5.4.  THE WORKFLOW CANVAS  

 

Scientific workflows are opened, created, and modified on the Workflow canvas. Components are dragged 
and dropped from the Component, Data Access, and Outline area to the desired canvas location. Each 
component is represented by an icon (see Section 5.3 for examples), which makes identifying the 
components simple. Connections between the components (i.e., channels) are also represented visually so 
that the flow of data and processing is clear.  

 

Each time you open an existing workflow or create a new workflow, a new application window opens.  
Multiple windows allow you to work on several workflows simultaneously and compare, copy, and paste 
components between Workflow canvases.   
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6. BASIC OPERATIONS IN KEPLER 

 

This section covers the basic operations in Kepler: opening and running an existing workflow, and some 
techniques for editing, designing, and creating your own workflows. 

 

6.1. OPENING AN EXISTING SCIENTIFIC WORKFLOW  

 

In Kepler, workflows may be written as XML (MoML) or KAR files. A KAR is an archive file (a JAR) that 
ŀƎƎǊŜƎŀǘŜǎ Ƴŀƴȅ ŦƛƭŜǎ ƛƴǘƻ ƻƴŜΦ ! άǿƻǊƪŦƭƻǿ Y!wέ ƛǎ ƻƴŜ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ŀ aƻa[ ǿƻǊƪŦƭƻǿ ŦƛƭŜΦ ¢ƻ ƻǇŜƴ ƻǊ 
ǎŀǾŜ ŀ ǿƻǊƪŦƭƻǿ Y!wΣ ǳǎŜ CƛƭŜ Ҕ hǇŜƴΧΣ CƛƭŜ Ҕ {ŀǾŜΣ ŀƴŘ CƛƭŜ Ҕ {ŀǾŜ !ǎΧ ¢ƻ ǎŀǾŜ ŀ ǿƻǊƪŦƭƻǿ ŀǎ ·a[ ƻƴƭȅΣ 
use File > Export As > XML. 

 

The demo workflows discussed here can be opened from the Components tab as shown in Figure 7. 

 

1. hǇŜƴ ǘƘŜ ȅŜƭƭƻǿ ŦƻƭŘŜǊ ƴŀƳŜŘ ά5ŜƳƻǎέ ǘƻ ǎŜŜ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŎŀǘŜƎƻǊƛŜǎ ƻŦ ǿƻǊƪŦƭƻǿ ŘŜƳƻǎΦ 
2. hǇŜƴ ǘƘŜ άƎŜǘǘƛƴƎ-ǎǘŀǊǘŜŘέ ŦƻƭŘŜǊ ǘƻ ǎŜŜ ǘƘŜ ƛƴǘǊƻŘǳŎǘƻǊȅ ǿƻǊƪŦƭƻǿ demos.

 
FIGURE 7: ACCESSING DEMONSTRATION WORKFLOWS IN THE COMPONENTS TAB. 
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3. Double-click a workflow file to open it. The workflow will appear in the Workflow canvas of the 
application window. 
 

6.1.1. EXAMPLE 1:  OPENING THE LOTKA-VOLTERRA WORKFLOW 

 

In this example we will open the Lotka-Volterra workflow.  To open this workflow: 

 

1. hǇŜƴ ǘƘŜ ά5ŜƳƻǎέ ŦƻƭŘŜǊ ƛƴ ǘƘŜ /ƻƳǇƻƴŜƴǘǎ ǘŀōΦ 
2. Open the "getting-started" folder, and locate the file named ά02-LotkaVolterraPredatorPrey.xmlέ 
3. Double-click the ά02-LotkaVolterraPredatorPrey.xmlέ file.  The Lotka-Volterra workflow appears in 

the Workflow canvas of the application window (Figure 8). 
 

 
FIGURE 8: THE LOTKA-VOLTERRA WORKFLOW IN THE KEPLER INTERFACE. 

 

6.2. RUNNING AN EXISTING SCIENTIFIC WORKFLOW 

 

To run any existing scientific workflow: 

 

1. Open the desired workflow. 

2. From the Toolbar, select the Run button. ( ) 
3. The workflow will execute and produce the specified output.  
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OR 

 

1. Open the desired workflow. 
2. From the Menu bar, select Workflow, then Runtime Window.  A Run window will appear (Figure 

9). If the workflow has parameters, they will appear here.    
3. Adjust the parameters as needed, and then click the Go button. 
4. The workflow will execute and produce the specified output. During workflow execution, you may 

select the Pause, Resume, or Stop buttons. 
 

 
FIGURE 9: THE RUNTIME WINDOW, DISPLAYING THE LOTKA-VOLTERRA WORKFLOW. CLICK THE GO BUTTON TO RUN THE 

WORKFLOW. DIRECTOR AND MODEL PARAMETERS CAN BE EDITED IN THE RUNTIME WINDOW. OUTPUT IS DISPLAYED IN THE 
WINDOW AS WELL. 

 

6.2.1. EXAMPLE 2:  RUNNING THE LOTKA-VOLTERRA WORKFLOW WITH 

DEFAULT PARAMETERS 

 

The Lotka-Volterra model uses the continuous time domain (i.e., a CT Director) in Kepler to solve two 
coupled differential equations: one that models the predator population; and one that models the prey 
population. The results are plotted as they are calculated, showing both populations change and a phase 
diagram. For more information about the model, see Section 6.2.2.  

 

To run the Lotka-Volterra workflow: 
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1. Open the workflow file ƴŀƳŜŘ άлн-[ƻǘƪŀ±ƻƭǘŜǊǊŀtǊŜŘŀǘƻǊtǊŜȅέ ŦǊƻƳ ǘƘŜ άgetting-startedκέ 
directory. 

2. From the Menu bar, select Run. 
3. The Lotka-Volterra workflow will execute with the default parameters and produce two graphs. 

The graph labeled TimedPlotter depicts the interaction of predator and prey over time (i.e., the 
cyclical changes of the predator and prey populations over time predicted by the model). The 
graph labeled XYPlotter depicts a phase portrait of the population cycle (i.e., the predator 
population against the prey population). Together these graphs show how the predator and prey 
populations are linked: as prey increases, the number of predators increase. (Figure 10) 

 

 
FIGURE 10: GRAPHS OUTPUT BY THE LOTKA-VOLTERRA WORKFLOW 

 

6.2.2. EXAMPLE 3:  RUNNING THE LOTKA-VOLTERRA WORKFLOW WITH 

ADJUSTED PARAMETERS 

 

 To better illustrate the effect of parameters on a workflow, we must first provide some background about 
the Lotka-Volterra workflow (Figure 11). 

 


























































