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I will present the lessons we learned 
from developing and deploying the 
Collaborative Information Portal for 
NASA’s current Mars Exploration 
Rovers mission.

Overview
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Mission Overview
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Mars Exploration Rovers Mission
Twin robot geologists search for evidence of water.

Launched: June 10 & July 7, 2003
Landed: January 3 & 24, 2004
Duration: 90+ days
(extended mission could run
through September 2004 and
beyond)

Mission Center:
Jet Propulsion Laboratory 
Pasadena, CA
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Daily Process
Daily process for each rover team

Receive downlink of data from a rover
Process and analyze results
Plan tomorrow’s activities
Construct rover command sequence
Send uplink of command sequence to rover
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Mission Needs
Time 
management

Data 
management

Personnel
management



Collaborative 
Information Portal
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Key Issues
Scheduling and schedule reminders
Tracking the status of daily predicted outputs
Finding, displaying and retrieving data 
products
Collaboration
Announcements
Personalization



Ground Systems Architectures Workshops | March 30 - April 1, 2004 11

User Interface

Schedule 
Viewer

Event 
Countdown 
Timer

Broadcast 
Messages

Clocks

Tabs for 
time 
conversion 
and file 
navigation 
tools
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User Interface
File 
counts 
important 
to users

Image metadata

Complicated 
file system 
structure

File path important to 
users

Configuration, 
download, and 
viewing



Architecture
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Three Tier Architecture
Client

Java application (Swing)
Middleware Server

Web services, Enterprise JavaBeans,
Java Message Service

Data Tier (Management & Acquisition)
Database (Oracle)
File monitor (Java application)
Data loader (Java application)
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Architecture Overview
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Client Architecture
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CIP Middleware Services
User management
Metadata
Schedules

Time
File and directory
Message
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Middleware Technologies
Enterprise JavaBeans (EJBs) to achieve 
reliability, scalabilty, security, platform 
independence, and standards.

Web Services to expose the remote methods 
of the service provider EJBs.

Java Message Service (JMS) for 
asynchronous messaging.
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Middleware Architecture
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Databases
Meta-Database

Hierarchical, relational view of the mission data based on activity
Descriptive information about elements in the hierarchy 
Pointers to related data products

Schedule Database
Events and personnel schedules
Enables querying of schedules and construction of “virtual 
schedules,” i.e., schedules created from elements of multiple 
schedules

Message Archive
Holds the broadcast announcements

All CIP databases are implemented in Oracle 9i
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Monitor and Loader
Monitor

Monitors the data repositories to find out about new files
Notifies Loader and Middleware
Automated
Event driven, not polled

Loader
When notified of a new file, the Loader parses file 
metadata and loads it into the database
Parses schedule files and loads schedule data into the 
database



Lessons Learned
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Lessons Learned
Specifications change 
during development

Be flexible

Pre-deployment 
expectations are often 
wrong

Be highly configurable

Take advantage of off-the-
shelf software

Reliability and support are 
worth the inflexibility
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Lessons Learned
Include quality assurance as part of the development 
process

Plan for training, documentation

Allow time for plenty 
of user interface 
testing and validation

Perception of accuracy
Security concerns
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Lessons Learned
The Collaborative Information Portal is a key 
component of the Mars Exploration Rovers mission

CIP is the mission’s primary time management tool

Prepare for success!
High volume
High visibility
Scope for nominal 
and optimal outcomes



Questions?
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Useful URLs
More about CIP

http://ic.arc.nasa.gov/

General information on the Mars rovers
http://marsprogram.jpl.nasa.gov/
http://marsrovers.jpl.nasa.gov/home/index.html

Daily press releases and downloaded images
http://www.jpl.nasa.gov/mer2004/index.html

Download a Mars clock
http://www.giss.nasa.gov/tools/mars24/


