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Agenda

• Introduction

• CWS Features

• Demo

• Questions/Comments
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AND…
I only want a maximum of 5 of these processes 
running at any one time.
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AND…
I only want a maximum of 5 of these processes 
running at any one time.

I MEANT TO SAY “4”.  Can we 
make that change right now? 
without restarting things, or 
updating code?
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Workflow
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Points to Consider

• How to do orchestration?

• Transparent and visible process model

• Agile process development/modification

• Distributed processing
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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.
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Overview

What is the CLibrary of Common Tasks
ommon Workflow Service (CWS)?

A standards based Business Process Management 
(BPM) solution for executing and managing mission 
operations processes.

CWS = 
BPM 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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The standard:  BPMN 2.0
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The standard:  BPMN 2.0

Pictures from open source Camunda BPM reference guide 
(https://docs.camunda.org/manual/7.5/reference/bpmn20/)

https://docs.camunda.org/manual/7.5/reference/bpmn20/)
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Overview
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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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Deploying a Process Definition
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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



MULTIMISSION GROUND SYSTEM & SERVICES OFFICE, INTERPLANETARY NETWORK DIRECTORATEMULTIMISSION GROUND SYSTEM & SERVICES OFFICE, INTERPLANETARY NETWORK DIRECTORATE

CWS Overview 22

Workers

Workers ready to
run some processes
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Workers

Workers ready to
run some processes

Give us 
some 

work to 
do!
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Process Initiation

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…
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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
eb
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I

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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User Tasks
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User Tasks

Contextual information about User Task…
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Mars 2020 Project

Jet Propulsion Laboratory
California Institute of Technology

40

This document has been reviewed for export control and it does NOT contain controlled technical data.

PDS Example

From concept…
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Mars 2020 Project

Jet Propulsion Laboratory
California Institute of Technology

41

This document has been reviewed for export control and it does NOT contain controlled technical data.

PDS Example

To reality:
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Mars 2020 Project

Jet Propulsion Laboratory
California Institute of Technology

42

This document has been reviewed for export control and it does NOT contain controlled technical data.

PDS Example

(zoomed in):
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Process execution and more…

CWS is more than just the execution of a workflow

Covers the entire process life cycle: 

• Definition of a process model
• Deployment
• Initiation
• Execution
• Monitoring and Control
• Management
• Manual (User) Tasks
• Updates to and Re-deployment of process model
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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
• Rule based authorization
• Secured connections
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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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CWS Technology Stack

Front End
• Bootstrap, jQuery
• Freemarker (templating engine)
• Angular.js (Camunda apps)
• Javascript / CSS / HTML

Back End
• Web Container:  Apache Tomcat

• Core Service Code:
• Java (portable to any platform)
• Spring Framework (contexts, MVC, JMS, JDBC, etc..)
• Other various open source Java libraries

• BPMN Engine and apps: Camunda BPM

• Database:                             MySQL

• Messaging:                           Apache ActiveMQ

• Log Gathering / Searching:   LogStash / ElasticSearch

• Other:                                    various shell scripts
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Software Development Process
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Cloud Demo
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Demo
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Questions/Comments
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Contact Info

Galen Hollins (CWS Task Lead / Developer)
Galen.A.Hollins@jpl.nasa.gov

Jim Wood  (CWS Developer)
James.F.Wood@jpl.nasa.gov

Adrian Tinio (MGSS IDS System Engineer)
Adrian.W.Tinio@jpl.nasa.gov

CWS Wiki
http://goto.jpl.nasa.gov/cws

mailto:Galen.Hollins@jpl.nasa.gov
mailto:Adrian.Tinio@jpl.nasa.gov
mailto:Adrian.Tinio@jpl.nasa.gov
http://goto.jpl.nasa.gov/cws
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