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Mission Overview
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Mars Exploration Rovers Mission

O Twin robot geologists search for past liquid water.

0o Launched: June 10 and July 7, 2003
0 Landed: January 3 and 24, 2004

o Duration: 90+ days
(extended mission could run
through September 2004)

O Mission Center:
Jet Propulsion Laboratory
Pasadena, CA

e —
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The mission has been a great success ...
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Key scientific discoveries

O Scientists now
believe that
liquid water
did indeed cover
parts of the surface
of Mars in the past.

O More discoveries are
being written up in
prestigious scientific
journals ...
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Daily Process

0 Dally process for each rover team
m  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

O Time
management

O Data
management

O Personnel
management
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The Collaborative Information Portal (CIP

Broadcast
messages

Clocks

Tool tabs
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Clocks

Tick-over at top-of-minute
CIP (Ikeely) File Clocks Help [ |
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Schedule Viewer

CIP (Ikeely) File Schedules Help

GO TO NOW | | SHOWHIDE SCHEDULES | | PRINT GANTT CHART | | GET INFO |

ar

AlLos_AngelesiAmerica
F23-Feb-0dz4-Fen-04
22 fo T T2 Ja T¢ s g [r s Ja Jro B0 Tz T12 T1e T1s Tre T17 T8 [1a J2o fos
“juTe
Mame 124-Feh-04 |25-FEb-D-‘1
4 Tz Ta Ta To T4 T2 Tia Ta T1a Tt [17 T1a D19 Joo Jz1 Joz 2z o Tt 2 Ja W s
“CETA
J80L A1 [s0L52
1 Te T8 To Tar Tz Tra Tia Trs Te Tz Tie Je Teo Jz1 T2z Jez fo T T2 T3 T4 Is 60N\
© Engineering Leads Tagup 264-425 [ Engineefing Leads Tagup i\
@ Engineeting Skeleton Activity Plan Up N .
& [DLUL Handover Meeting : SMsA [ DLYL Handover Meeting
@ SOWG Meeting 264-640 [ SOWG Meeting
& End-of-Sol Science Discussion 264450 P End-of-Sal Science Discussion
@ Sci Product EPOQ Caption Interview 264450 Sci Product EPO Caption Interview
& Activity Refinement’Sequence Assign 264425 [ Activity Refinement/Sequence Assignment
@ Activity Camving 264-425 l.n‘\f.tivity Carving \
@ Activity Plan Integration & Yalidation I .
@ Activity Plan Tagup 264-425 W Activity Plan Tagup
& Activity Plan Product Generation 264-425 [ Activity Plan Product Generation
@ Activity Plan Approval Meeting 264-425 [N Activity Plan Approval Meeting
& Sequence Flan Design ; 264-425 [l Sequence Plan Design E
' I K ’

RN

Schedule
update
indicator

Multiple
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schedules
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Data Product Navigator

CIP {Ilkeel) File Help |
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New Files

£ MER Collaborative Information Portal By ] 54|
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CIP is a Mission—Ciritical Application

Power-B8
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CIP is used everywhere ...

... In homes and offices

1)
1

|-

AR

... In the science labs
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Three—Tiered Enterprise Architecture

0o Client
= Java application (Swing)

O Middleware Server

= Web services, Enterprise JavaBeans,
Java Message Service

0 Data Repository
= Database (Oracle)
= File monitor (Java application)
= Data loader (Java application)
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Architecture Overview
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CIP Middleware




—————
Middleware “bilities”

Accessibility
Scalability
Extensibility
Reliability
Adjustability
Adaptability
Maintainability
Security—bility

O O 0O 0O 0 0 0 0
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But the bottom line for middleware is ...

0 Make the client applications look good.

0 Remain invisible to the users.

o “What server?”
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CIP Middleware Services

o User management o Mars and Earth time
o Metadata o File and directory
O Schedules o Message
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Middleware Technologies

0o Enterprise JavaBeans (EJBS) to achieve reliability, scalabilty,
security, platform independence, and standards.

m Stateless session beans
m Stateful session beans
= Message—driven beans

o Web services to expose the remote methods of the Service
Provider EJBs to the client applications.

o Java Message Service (JMS) for synchronous and
asynchronous messaging.

0 BEA WebLogic application server.
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Middleware Architecture

Web
Service
Client Stub

Application
Java

Web
Service
Client Stub

Application
Java

Web
Service
Client Stub

« Web Services
expose the remote
methods of the
Service Provider
beans.
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WebLogic Application Server

HTTPS encrypts
the transmissions
and gets them
through the
firewall.

BEA eWorld 2004 Conference

Service Provider
Remote Stateless
Session EJB

SOAP
Processor

Service Provider
Remote Stateless
Session EJB

SOAP
Processor

» Stateless session
beans are the
Service Providers.
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Caching Data

r—>SmMXU—T

Processor

Fr—>SmMXU—T

WebLogic Application Server

Service Provider

SOAP

Remote Stateless

Session EJB

Cache Registry

Data
Local Stateful
Session EJB

Data
Local Stateful
Session EJB

Data
Local Stateful
Session EJB

RN

2 osc A vatabase

« Stateful session beans cache data in memory.
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Event Notification
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WebLogic Application Server

Service Provider
Remote Stateless
Session EJB

SOAP
Processor

User Proxy
Local Stateful
Session EJB

Message
Converter

JMS Server

“A new pancam
image file

has just been
downloaded
from Mars!”

File Monitor
Application

Schedules
Monitor

Resources
Topic

* Publish-subscribe model with topics
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Broadcast Message Service

T WebLogic Application Server
R
E . .
Service Provider
HTTPS SO
— EEEEESET Remote Stateless
L Session EJB Delegate
L Local Stateless

Publisher

Local Stateless
Session EJB

Session EJB
User Proxy
Local Stateful
Session EJB

Archivist Message
f-\ i .

Message JMS Servel’
C .
\D/ Topic

» Message—driven bean (MDB) archives broadcast
messages to persistent storage for later retrieval.
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£ CIP Middleware Utility 1 1Ol x|

Middleware Utility T y——

[ Lagin | Statistics | Users | Files | Cache |

Memory Usage
Allocated byes: 2,126,446,592 Used ytes: 765,454,224
. . .
O Real-time IllOﬂItOI’Ing veop e | '

Users

of the middleware Loooesv: | T

M e m O ry u S ag e et Cla: ::che: 106 Accesses: 106,474 Errors: 2
Cache misses: _ 46%
Number of users

C acC h e p e rfO rmance Du:::g:::::i ;;;94 TntalEl:grnDt:z; ; ;ﬁ:i,gzﬁ,z?r
F I I e d Own I O ad S Database Response

Connections: 0 Accesses: 49,803 Errors: 0O

Database response time Last 100 g e
Overall avg time: 2.4I]ﬁ seconds _

Total Server Response

. Last 100 avytime: [ oo

Server time
Last reset: Thursday, February 5, 2004 @ 04:19:59 GMT
Current: Saturday, February 21, 2004 @ 07:52:39 GMT

0 Expose the invisible i il e

Server response time

Paoll every seconds Log
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Stress Testing i

Connected to hitps:ipe~ -7 " ™, 7 reeses

L

(Login | Stresstester |

O Simulate users

p e rfo rm I n g Total number of users: |50 - Total calls made: 933
- . Avy idle time (seconds). |2 5 Total calls completed: 900
Interactive

. Remote callsuser: | 500 b Total errors: 0
ope rations

0 Can the server Tests o nue LRSS i s fadata i POGE RS B Streati

Response time

handle a heavy st 00 e
load? &

Reset response times Stop

Currently active users
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Middleware Performance

O Enterprise JavaBeans and WebLogic
= Reliable: continuous server uptime of over 46 days
= Scalable: handle heavy loads well
= Good performance: average response time ~0.1 second
= Flexible: plug—in, hot-redeployable services

0 Web services
= Good interface between clients and EJBs
= Easy for clients to connect and request services
= Good performance: ~100 MB per hour throughput
= Language independent: Java and C++ client applications
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The Ten Martian Principles
of Enterprise Development
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Martian Principle #1

0 The real challenge of enterprise development
IS not in the coding.

= It’s Iin the integration.
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Martian Principle #2

0 A software architecture is only as good
as Iits implementation.

If there are multiple implementations,
then the architecture is only as good as
Its worst implementation.
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Martian Principle #3

O Software architecture is all about the 5 D’s:

Design
Development
Debugging
Deployment
Dmaintenance
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Martian Principle #4

0 Adhere to industry standards.
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Martian Principle #5

O Use commercial off-the—shelf tools
whenever possible.

Don’t reinvent the wheel.
Purchase tech support contracts.
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Martian Principle #6

O Keep your services independent of each other.

Be able to swap services in and out
as needed.

Use hot deployment.
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Martian Principle #7

0 Make each service dynamically configurable.

= Use property files.
= Implement a read properties request.
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Martian Principle #8

o Put in hooks for run—time, real-time monitoring.

= Log everything!
= EXxpose the invisible.
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Martian Principle #9

0 Do lots of stress testing.

= If you don’t find the limits of your application,
your users will ...

= ... at the most inopportune moments.
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Martian Principle #10

O Keep it simple!

= Enterprise development is hard enough
asitis ...

= ... whether on Mars or on Earth.
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Conclusion




S ———————
Summary

0o The Collaborative Information Portal
IS a key component of the
Mars Exploration Rovers mission.

0 CIP iIs a successful integration of Java
technologies, web services, and the
BEA WebLogic application server.
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CIP Development Team

0 Roy Britten o Carson Little
O Louise Chan o Vish Magapu
O Sanjay Desai o Ronald Mak
O Matt D’Ortenzio 0 Quit Nguyen
0 Glen Elliott (JPL) |
~ Bob Filman O Tarang Pate
1 Dennis Heher O John Schreiner
5 Kim Hubbard O Elias Sinderson
o Sandra Johan 0 Joan Walton
0 Leslie Keely 0 Bob Wing (JPL)
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Contact information

O rmak@mail.arc.nasa.gov

Monitored government mail server

O ron@apropos-logic.com
rmak@ix.netcom.com

Personal e—mail addresses
www.apropos-logic.com
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