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Introduction

� USGS Astrogeology Research Program

� Trent Hare and Moses Milazzo

� ISIS (Integrated Software for Imagers & 

Spectrometers)

� A tool used in analyzing images from planetary 

missions
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Problem

� ≈ 300 C++ programs run individually from the 

command line.
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Problem Continued

� ≈ 300 XML documents used to create a 

different GUI for each (run locally).



Solution Plan

� Create a centralized GUI

� Organized and easy to use

� Workflow creation

� Help Center

� Documentation within the GUI
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Requirements & Specifications

� Expandability

� Integrate new ISIS programs

� Adapt to future environments

� Ease of Use

� Everything needed to make a workflow at one’s 

fingertips

� Design for Unix/Linux environments
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Solution Overview



Galaxy

� What is it?

� Open source 

software

� Workflow creator

� Uses XML, Javascript

and Python
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� Why use it?

� Preexisting 

foundation vs. 

recreating the wheel



Architecture Overview
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Server
(Local or Remote) Client
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Analyze Data View

� Includes several key features
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Workflow View

� Workflow functionality 
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Workflow View Continued

� Same tools list as Analyze Data View
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Workflow View Continued

� Drag and drop workflow builder
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Workflow View Continued

� Edit actions of each step.
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Running Workflows

� Return to the Analyze Data View to run



Tool Shed - Repository

16



Tool Repositories
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Tool Versioning
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Additional Features
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� Cluster Processing

� Multi-Threaded

� Tool Shed

� Update Notification

� Shared workflows

� Missing Dependency 

Notification



Challenges: Tool Builder

� Problem:

� ISIS XML to Galaxy 

XML

� Imperfect mapping 

� Unused features
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� Solution:

� Tool Shed

� Better for future



Challenges: Tool Shed
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� Many database 

generations

� Learning Python

� Framework

Knowledge



Challenges: Galaxy

� Architecture

� Galaxy

� Bioinformatics

� Framework

� ISIS Data Library

� Registering

� Data Types

� Tool configuration
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Schedule
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Conclusion

�All basic client requirements have been met

�As well as many secondary goals

�Integrating ISIS into Galaxy lays the foundation for 

further enhancements in Astrogeology analysis

�Opportunities to expand Galaxy into new domains



25

QUESTIONS?


