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Overview

What is the Common Workflow Service (CWS)?

A standards based Business Process Management 

(BPM) solution for executing and managing mission 

operations processes.

Developed under the Multimission Ground System and Services NASA program.   

MGSS is the NASA Program responsible for the management, implementation, 

maintenance and operation of the Advanced Multi-Mission Operations 

System (AMMOS).

https://ammos.jpl.nasa.gov/aboutAmmos/
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Need for Workflow Solutions at JPL

• Automation and monitoring of operational processes
• Scientific data pipelines

• Other automation

• Standardized way to do things
• Shared, collective benefit of productivity

• Understandability

• Maintainability across developers and projects
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Points to Consider

• Distributed processing, performance constraints

• Both short and long-running tasks

• Wide variety of workflow types

• Agile process development/modification
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Software Design Approach

1. Adhere to current BPM industry standards
• BPMN 2.0

2. Leverage existing BPMS solutions
• Investigated open-source solutions.
• Selected Camunda BPM (http://camunda.org)

3. The design must be flexible to support a wide variety of use 
cases
• Scalable architecture to allow for use cases with different 

performance requirements  
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Example Mission Data Flow

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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Typical Product Generation Pipeline

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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Typical Product Generation Pipeline

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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Typical Product Generation Pipeline

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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Typical Product Generation Pipeline

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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Example Data Products

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006

Mosaic

Stereo Mosaic
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Example Data Products

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006

Polar Projection



13
© 2017 California Institute of Technology. Government sponsorship acknowledged.

Example Data Products

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006

XYZ Image Range Image
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Overview

What is the Common Workflow Service (CWS)?

A standards based Business Process Management 

(BPM) solution for executing and managing mission 

operations processes.

CWS = 

BPMN Engine (Camunda BPM)

+

Customized BPMN 2.0 Modeler

+

Monitoring and Management Web Applications (CWS + Camunda)

*Applicable to planetary and science SDS processing pipelines, and many other use cases
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Architecture
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Overview
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Overview

Camunda “clustered” setup

( )
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Modeling a Process Definition

Model a process, using CWS modeler application

XML BPMN 2.0 
Process Definition

File

produces…
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Creating a Process Definition

Process Modeler GUI – drag and drop process modeling 
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CWS Task Properties
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Deploying a Process Definition

Choose BPMN model file from filesystem
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Deploying a Process Definition

Click on Deploy button
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Deploying a Process Definition

Process Definition is now deployed
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Workers

Workers ready to
run some processes
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Process Initiation

Process initiation can occur in a multitude of ways…

How does a process start?
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Process Initiation

Process initiation can occur in a multitude of ways…
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Process Initiation

Process initiation can occur in a multitude of ways…

Java
Python
Shell script
Perl
Ruby
JavaScript
etc..
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Process Initiation

Process initiation can occur in a multitude of ways…

Custom internal Initiator

Java
Python
Shell script
Perl
Ruby
JavaScript
etc..

Java API
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Process Initiation

Process initiation can occur in a multitude of ways…

Custom internal Initiator

Java
Python
Shell script
Perl
Ruby
JavaScript
etc..

Java API

database
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Process Initiation

Process initiation can occur in a multitude of ways…

Custom internal Initiator

Java
Python
Shell script
Perl
Ruby
JavaScript
etc..

Java API

message
broker

database
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Process Initiation

Process initiation can occur in a multitude of ways…

Custom internal Initiator

Java
Python
Shell script
Perl
Ruby
JavaScript
etc..

Java API

message
broker

database Web service
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Process Initiation

Process initiation can occur in a multitude of ways…

Custom internal Initiator

Java
Python
Shell script
Perl
Ruby
JavaScript
etc..

Java API

message
broker

database Web service

etc…
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Process Initiation

Process initiation can occur in a multitude of ways…

Custom internal Initiator

Java
Python
Shell script
Perl
Ruby
JavaScript
etc..

Java API

message
broker

database Web service

etc…

W
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Manual
process
initiation
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Process Monitoring and Management
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Deploying and Executing Process

Process definitions 
deployed to the CWS via 
the web based console

Manual execution of processes 
can be done through the web 

console as well**

** Typical process executions are triggered 
automatically via event listeners
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Monitoring and Management
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Monitoring and Management
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Monitoring and Management
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Code Snippets
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Code Snippets Example Usage
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CWS Features Summary

• Process Execution Engine
• BPMN 2.0 execution engine

• Orchestration of automated tasks AND user tasks

• Drag and Drop Process Modeler
• Library of Common Tasks

• Human/User Task Management
• Handles life cycle of human tasks (assigning, claiming, completing, etc…)

• Distributed and Load Balanced
• Execution of processes can be distributed across computing nodes/workers

• Event-based Process Initiation
• Plug-in architecture where custom event listeners can be implemented and plugged-in.

• Web-based Control and Management Interface

• Security Features
• Pluggable authentication model

• Secured connections
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CWS Future Work

• Move away from Eclipse modeler, and go with 

Camunda / Web modeler

• Out-of-the box components and installation for 

external tasks
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Demo
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Contact Info

Galen Hollins (CWS Task Lead / Software Engineer)
Jet Propulsion Laboratory

California Institute of Technology    Pasadena  CA

Galen.A.Hollins@jpl.nasa.gov

Jim Wood  (CWS Software Engineer)
Jet Propulsion Laboratory

California Institute of Technology    Pasadena  CA

James.F.Wood@jpl.nasa.gov

Adrian Tinio (MGSS IDS System Engineer)
Jet Propulsion Laboratory

California Institute of Technology    Pasadena  CA

Adrian.W.Tinio@jpl.nasa.gov

mailto:Galen.Hollins@jpl.nasa.gov
mailto:Adrian.Tinio@jpl.nasa.gov
mailto:Adrian.Tinio@jpl.nasa.gov
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Questions/Comments


