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Mission Overview




Mars Exploration Rover Mission

O

O

Twin robot geologists search for past liquid water.

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

Duration: 90 days
(But after over one
Earth year, both are
still operating!)

Mission Center:
Jet Propulsion Laboratory
Pasadena, CA
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Surface Operations

O Solar-powered rovers operate in daylight.
= On opposite sides of Mars, so there is always one in daylight

February 3, 2005 Seminar in Software Engineering 5
UC Santa Cruz



_—m—m—— =
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

O
O
O
O
O
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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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Mission Needs

O Time
management

O Data
management

O Personnel
management
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Mission Needs: Time Management

o What time Is 1t?

= Mission runs on Mars time
= Martian and earth time zones

m A Martian “sol” is 40 minutes
longer than an earth day

o What's happening?
= Two mission teams

= Work on several
floors of a high rise
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—
Mission Needs: Data Management

0o What was planned?
Hand-over process between science and engineering

0o What actually happened?

Correlate between planned and actual activities

O Where are the data?

Large data repository

o Flexible structuring

o  Security restrictions

Get data products as soon as they are available
Stove-piped, specialized analysis tools for data
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—
Mission Needs: Personnel Management

0 What's most important to me?
Different roles have different information needs

0 What do | need to know?
Management needs to communicate with personnel

o When am | working? In what role? With whom?

Staffing is complex given the unusual work schedule
and large numbers of tasks and roles

Color coding: Spirit and
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The Collaborative Information Portal (CIP

CIP {lkeehs) File Messages Clocks Events Schedules Help [ |
1] Mission | Sender | Message | SentUTCiw [ .
MER diblaney | think | forgot-hut|[12:14:17, 02r20/04 |« | Events | Feb 242004 09:14 AM | Los_fngelesiam... ¥
MER diblaney [Mini-TES products{12:13:17, 02520004 :
— have been reduce = | TimeLeft Task Surmnrmary | Start [ Stop |
00:52 left  Tactical End-of-Sol Engr. Assessm... 06:00 10:06 |«
q 3
B ro ad CaSt | [+ ] 01:54 left  SOWG Meeting 09:05 [11:08
mess ag es 01:54 until  End-of-Sol Science Discussion 11:08 [11:39
SOL 51 18:07 | LST-A hd ‘ 01:54 until Sci Product EPO Caption Interview  |11:08 [12:10
Clocks S0L 31 0506 ||-5T-B " \j
T T
(“Overview | Time Converter | Schedules | BrowseFiles | FindFiles | MewFiles | Observations | Event
Tool tabs -
GOTONOWY | | SHOWMHIDE SCHEDULES | | PRINT GANTT CHART | | GET INFO | M horizon
f|Los_AngelesiAmerica
Name ' [23-Feb-0[24-Feb-0d
L2z Jo T2 T4 6 s Tto Jrz fta s Te fzo
&= Engineering Leads Tagup 264-425 [l Enjineering Leads Tagup =
@ Engineering Skeleton Activity Flan Up N . \
&= DLIUL Handover Meeting SMSA [ PLIUL Handover Meeting \\\
& SOWS Meeting 264-640 [N SOWG Meeting Schedule
© End-of-Sol Seience Discussion 264450 [l End-of-Sol Science Discussion viewer
&= Sci Product EPO Caption Interview 264-450 Sci Product EPO Caption Intervie
@ Activity Refinement’Sequence Assign 264-425 [l Activity Refinement'Sequence As
@ Activity Canving 264-425 [ Activity Carving —
[ 1] ] ’
i |
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Clocks

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

SOL 51 18:31 LST-A -
Mars time
displayed Feb 24 2004 09:39 Los_Angeles/Amer... -
in Sols ~
Local
DOY 55 17:39 UTC - time
uTC / .
shown Feb 25 2004 04:39 Canberra/Australia__-
in Day 7 Timeat
of Year DSN
Feb 24 2004 10:39 |Phoenix/America - location
Time at
collaborator’s
location
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Schedule Viewer

CIP (Ikeely) File Schedules Help

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

ar

AlLos_AngelesiAmerica
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@ 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 \
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& Sequence Flan Design ; 264-425 [l Sequence Plan Design E
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Schedule
update
indicator

Multiple
time
scales

Unified
schedules

“Now” bar
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Data Product Navigator

CIP {Ilkeel) File Help |

14 files SIS NE L

sol050 Ok thumbnail | site/pos | size [ filename [
OPGS data product :

MER-A -

Navcam (14) 10/00 2136064 2ZM130811934EFF1000P 1901 LOMT 1M

none
displinear {7)
dispraw (0)

edr (14)

ilutiraw {14}
linear {14}
mosaicicy (1)
mosaicicyiper (0)
mosaic/persp (0)
mosaicipolar {0)
mosaicivert (0)
normallinear (7)
normaliraw {(0)
raddinear (14)
radiraw (14)
range/inear {7)
rangeiraw (0)

MER-A: folobalinfs Zimerafopsiopsisurfacetacticalisalf050foposiedrincami2i 13081 21 49E|

10/00 2136064 o #1700y:0696 @ L DR@@@ 374

10/00 2136064

10/00 2136064
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New Files

£ MER Collaborative Information Portal ] 4
CIP (rmak) File Help | ]
last ||MER-A||MER-A| MER-A||MER-A| |MER-A||MER-A| MER-A||MER-A| MER-A||MER-A| MER-B| MER-B| MER-B| MER-B| MER-B| MER-B
B B®|Y NIP @ ®|® |
) ) N )
|4 hrs 1] 1] 1] 1] 1] 78 1] 3 1] 1] 1] 1] 1] 1] 1] 1]
Duration A s
MER: | /n:ﬁ | sol | rmodified | farmat | gize | filename
MER-A @ 1ar 04-23-04 15:03:08  pds 33726680 2MM10FEFFIZPOLOORPTETELO0OMY IMG
MER: @ 1a7 04-23-04 15:05:00  pds 19090512 ZNMTO0TEFFI2CYPOOPTE18R0O00MT.IMG
|COI’IS /MER—A @ 1ar 04-23-04 15:04:42  pds 180580512 2MM1O0FEFFIZCYPOORPTET1ELO00OMY MG
MER-A @ 108 04-23-04 15:05:37  minites 20640 271359681 56RDRA300P35TEN0AT. QLB
MER-A @ 108 04-23-04 15:05:40  minites 20640 271359681 56EMRIZN0OP35T7EMNOAT QLB
MER-A ® 108 04-23-04 15:05:38  minites 20520 2T135968196BTRIZ0D0P35TAN0AT.GUIEB
MER-A @ 108 04-23-04 15:05:24  minites 233432 27135967 352ZRDR3Z00P357EMNOAT QLB
MER-A 108 04-23-04 15:05:30  minites 233232 2T135967392EMRI300P3576MN0AT.QUB
FlIeS _— 5 ® 108 04-23-04 15:05:27  minites 231876 2T1355967352BTRI300P3576M0AT.QUE
MER-A ® 108 04-23-04 15:05:08  minites 259136 2T135965760RDRA300P390ZN0AT.QLEB =
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CIP is a Mission—Ciritical Application
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CIP is used everywhere ...
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CIP is used everywhere

il
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... Inside mission control
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CIP is used everywhere ...
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... Inside mission control

... In the science labs
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CIP is used everywhere ...

... In homes and offices
-

o

LR

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

o Client
= Java application (Swing)

O Middleware Server

= Web services, Enterprise JavaBeans,
Java Message Service

m  Service-oriented architecture (SOA)

0o Data Repository
= Database (Oracle)
= File monitor (Java application)
= Data loader (Java application)

February 3, 2005 Seminar in Software Engineering 26
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Architecture Overview

client (outside) E CIP Servers
- F o T
CIP T CIP Middleware CIP Data Management System
Application e
ped Application Serw.reu:' . ¢y
- Meta
PG, Mac. Solaris, Web Database
Linux, MERBoard . (SENW;ES ) ( s ) - EIP Oracle
rage
client (inside)
CIP Monitor = Loader ]
Application i
Java CIP Data Acquisition

Sodaris, Linux

2]

MER Mission Data Servers
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CIP Middleware




—————
Middleware “ilities”

Accessibility
Scalability
Extensibility
Reliability
Flexibility
Adaptability
Maintainability
Security—ility

OO0 0O O 0O 0 0 04d
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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

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

Stateless session beans
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

WebLogic Application Server

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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Middleware Architecture

WebLogic Application Server

Web

Application

Service
Java

Client Stub

SOAP S:rwce grovlujer
Processor emote Stateless

Session EJB
Web

Service
Client Stub

Application
Java

Web
Service
Client Stub

SOAP Service Prov||der
Processor Remotg Stateless
Session EJB

» Web Services » Stateless session
expose the remote beans are the
methods of the Service Providers.
Service Provider
beans.
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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.

February 3, 2005

WebLogic Application Server

HTTPS encrypts
the transmissions
and gets them
through the
firewall.
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Service Provider
Remote Stateless
Session EJB

Service Provider
Remote Stateless
Session EJB

» Stateless session
beans are the
Service Providers.
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Caching Data

WebLogic Application Server

F
I
R
E
W
A
L
L

Service Provider
Remote Stateless
Session EJB

SOAP
Processor

Fr—>SmMXU—T
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Caching Data

WebLogic Application Server

Data
Local Stateful
Session EJB

r—>SmMXU—T

Service Provider Data
Remote Stateless Local Stateful
Session EJB Session EJB

SOAP
Processor

- e Data
oE e Local Stateful
oE e Session EJB

Fr—>SmMXU—T

Cache Registry

« Stateful session beans cache data in memory.
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Caching Data

r—>SmMXU—T

Fr—>SmMXU—T

WebLogic Application Server

Data
Local Stateful
Session EJB

Service Provider Data

SOAP
Processor

Cache Registry

Remote Stateless Local Stateful
Session EJB Session EJB

Data
Local Stateful
Session EJB

RN

2 osc A vatabase

« Stateful session beans cache data in memory.

February 3, 2005

Seminar in Software Engineering
UC Santa Cruz
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Event Notification

WebLogic Application Server

“A new pancam
image file

has just been
downloaded
from Mars!”

File Monitor
Application

JMS Server

Schedules
Monitor

Resources
Topic

* Publish-subscribe model with topics
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Event Notification

WebLogic Application Server

“A new pancam
image file

has just been
downloaded
from Mars!”

File Monitor
Application

JMS Server

Schedules

Monitor
Resources
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* Publish-subscribe model with topics
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Event Notification

WebLogic Application Server

“A new pancam
image file

has just been
downloaded
from Mars!”

File Monitor
Application

User Proxy
Local Stateful

Session EJB

JMS Server

Message
Converter

Schedules
Monitor

Resources
Topic

* Publish-subscribe model with topics
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Event Notification

WebLogic Application Server

Service Provider
SOAP “A new pancam

Processor

Remote Stateless . .
Session EJB Image file
has just been

downloaded
from Mars!”

T
rrd =mxu-—T

Bo)
0]

File Monitor
Application

User Proxy

Local Stateful
Session EJB

JMS Server

Message
Converter

Schedules
Monitor

Resources
Topic

F
I
R
E
W
A
L
L

* Publish-subscribe model with topics
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Broadcast Message Service

T WebLogic Application Server

R

E . .

Service Provider
HTTPS SOAP Remote Stateless

A Processor S . EJB

L ession

L

User Proxy
Local Stateful
Session EJB

JMS Server

- Broadcast Messages
Topic

Message
Converter

v

F
I
R
E
W
A
L
L
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Broadcast Message Service

T
=1

> m>X—m
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WebLogic Application Server

Service Provider
Remote Stateless
Session EJB

SOAP
Processor

Local Stateful

Message
Converter

v

Publisher

Local Stateless
Session EJB

User Proxy

Session EJB

JMS Server

- Broadcast Messages
Topic

Seminar in Software Engineering
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Broadcast Message Service

T WebLogic Application Server

R

E . .

Service Provider
HTTPS S0 Remote Stateless

A Processor S . EJB

L ession

L

Publisher

Local Stateless
Session EJB

User Proxy
Local Stateful
Session EJB

Archivist

Message JMS Servel’
C .
\D/ Topic

« Message—driven bean (MDB) archives broadcast
messages to persistent storage for later retrieval.

Message

Archive

F
I
R
E
W
A
L
L
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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.

F
I
R
E
W
A
L
L
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CIP Data Repository Tier




Metadata Generation

monitar

nfslogd

File
Detector

Data | Metadata
Loader metadata Database

O File changes are logged by nfslogd and the File Monitor, or found by the
File Detector.

= A message is sent to the monitor topic for each file change
0o The Data Loader generates metadata about the file
= Retrieves messages from the monitor topic

log entries log entries

messages 3
File System

JMS Monitor Topic find

messages

messages
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Reliability Principles for Developing
Enterprise Software




—
How Reliable Has CIP Been?

0 The middleware code has not changed since
the code freeze in early November 2003.

O CIP operational since mid—December 2003,
two weeks before the first rover landed.

0o CIP has run continuously for as long as 77
Earth days without interruption.

0 As of the end of the day on January 31, 2005,
the mission has lasted 9,888 Earth hours.

o During that entire period, CIP has been down
less than 8 hours, which is > 99.9% uptime.
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—
Reliability Principle

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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Reliability Principle

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

Design
Development
Debugging
Deployment
Dmaintenance
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Reliability Principle

0 Use sound software engineering practices.

Component—based architecture
Design patterns

0 Get buy—-in from all development team
members.
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Reliability Principle

0 Do lots of user testing.

Users are the best testers.
Developers are the worst testers.

Customers don’'t know that they want until
they see It.
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Reliability Principle

0 Adhere to industry standards and use
commercial off-the—shelf (COTS) software.

Standards provide the most options.
Software vetted and validated by industry.
Large user and developer communities.
Most documentation (“Dummies” books).
Stable underlying “plumbing”.

Don’t re—invent the wheel!

February 3, 2005 Seminar in Software Engineering 55
UC Santa Cruz



_—m—m—— =
Reliability Principle

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

= It’s Iin the integration.
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Reliability Principle

O Keep your services independent of each other.

Plug and Play: Be able to swap services in
and out as needed.

Hot redeployment: Swap a service while it Is
running.
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Reliability Principle

0 Don’'t hard—code parameters.

= Use external property files that are editable.
= No need to recompile and rebuild.
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Reliability Principle

0 Make each service dynamically reconfigurable.

Use external property files.
Implement a read properties request.

During development, it's impossible to
anticipate all operational contingencies.
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Reliability Principle

O Log everything!

Each service has its own log.
Watch what users are doing in real time.

Determine what was going on before an
anomaly occurred.

Log mining: Analyze the logs to determine
usage patterns and fine—tune parameters.
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Example Log Entries: Metadata Service

2003-11-06 05:03:57,788 INFO : jdoe: Metadata.query()

2003-11-06 05:03:57,813 DEBUG SELECT file_view * FROM MER T.fil e_vi ew WHERE
((file_view. segnum = 1) AND (file_view category = 'dataProduct') AND (fil e_vi ew. owner
"opgs') AND (file_view type LIKE 'edr/% PORT-6B ESCAPE '\'))

2003-11-06 05:03:58,401 DEBUG Records fetched: 11, skipped: O

2003-11-06 05:03:58,657 INFO : jqgpublic: Metadata.query()

2003-11- 06 05:03:58,662 DEBUG SELECT file_view * FROM MER T.fil e_vi ew WHERE
((file_view. segnum = 1) AND (file_view category = 'dataProduct') AND (file_vi ew. owner
"soas') AND (file_ view type LIKE ' % rcan PORT-6B" ESCAPE '\'))

2003-11-06 05:03:59, 282 DEBUG Records fetched: 3, skipped: O

2003-11-06 05:04:02,485 INFO : njane: Metadata. get Obj ect sByParent ()

2003-11-06 05:04: 02,490 DEBUG SELECT * FROM MER A.fil e_view WHERE (parent _pk = 1617105)
2003-11-06 05:04:03, 143 DEBUG Records fetched: 11, skipped: O

O Timestamp, user name, method name
O SQL statement
O Information about the results
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Example Log Entries: Streamer Service

2004-12-20 20:23:33,435 INFO : njane: Streaner. put Dat aFi | e(/opt/ beal/ user projects/cipl/
conf/ preferences/ m preferences)

2004-12-20 20:23: 33,439 DEBUG Begin upload of file '/opt/beal/user projects/cip/conf/

pr ef erences/ st honpso. pref erences’

2004-12-20 20:23: 39, 140 DEBUG Conpl eted upl oad of file '/opt/beal/user projects/cip/conf/
pref erences/ st honpso. preferences': 35659 bytes

"/ opt/ beal/user _projects/cip/conf/global.properties': 13453 bytes

2004-12-20 20:28:57,516 INFO : jdoe: Streaner.getPreferences(user)

2004-12-20 20:29:29,721 INFO : jdoe: Streaner.getFilelnfo()

2004-12-20 20:29:30,784 INFO : jdoe: Streaner.getFilelnfo(/oss/merb/ops/ops/surfacel/
tactical/sol)

2004-12-21 19:17:43,320 INFO : jgpublic: Streaner.getDataFile(/global/nfs2/ merb/ops/ops/
surface/tactical /sol/ 120/ opgs/ edr/jpeg/ 1P138831013ETH2809P2845L2ML. JPG)

2004-12-21 19:17: 43,324 DEBUG Begin downl oad of file '/global/nfs2/ nmerb/ops/ops/surfacel
tactical/sol/ 120/ opgs/edr/ | peg/ 1P138831013ETH2809P2845L2MLIPG

2004-12-21 19:17: 44,584 DEBUG Conpleted downl oad of file '/global/nfs2/ merb/ops/ops/
surface/tactical /sol/ 120/ opgs/ edr/jpeg/ 1P138831013ETH2809P2845L2ML. JPG : 1876 bytes

O Timestamp, user name, method name
O Information about the uploaded or downloaded file
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Reliability Principle

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

Middleware monitor utility is a
normal client application.

Quick overview of the server status.
Expose the invisible.
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& cIp Middleware Utility =10 x|
| ]
M | d d I eWa re | Login | Statistics | Users | Files | Cache |
Memory Usage
Allocated byes: 2,126,446,592 Used bhytes: 1,143,488,704
- |} -
Monitor | |tl|lty Heap memory: |
Users
Logged in: - 30 users |
Bean Cache

O Server statistics mcacne: 34 erors:

Files
Uploaded: 48 Total bytes: 1,803,218,883
Downloaded: 4,764 Errors: 176

Datahase Response
Connections: 0 Accesses: 2,769 Errors: 0

Last 100 awvg time: 2.779 seconds _
Owverall avy time: 2.093 seconds _

Total Server Response

Last 100 avg time: 0.367 seconds
Overall avg time: 0.193 seconds
Server time
Last reset: Sunday, December 19, 2004 & 21:44:40 GMT
Current: Wednesday, January 12, 2005 @0 02:15:39 GMT
Elapsed: 23 days 4 hours 30 mimtes 58 seconds

Poll every ~ | seconds Log
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£ CIP Middleware Utility

Middleware —————

Logged Cut |
rmak Wed 2005.01.12 @ 02:38:19 GMT [a]
. ngs rmak Wed 2005.01.12 @ 02:14:10 GMT Ved 2005.01.12 @ 02:14:27 GMT
rmak wed 2005.01.12 @ 00:21:35 GMT
O n I O r I I y mdortenz Wed 2005.01.12 @ 00:00:20 GMT Wed 2005.01.12 @ 00:00:20 GMT
mdartenz Tue 2005.01.11 @20:00:19 GMT 11 @ 20:00:19 GMT
rmak Tue 2005.01.11 @08:39:46 GMT 11 @ 17:20:43 GMT
mdortenz 11 @ 16:00:20 GMT
mdorenz 11@12:00:19 GMT
mdorenz | 11 @ 080017 GMT
rmak 11 @ 04:07:19 GMT
D U Se rS mdortenz Tue 2005.01.11 @ 04:00:20 GMT 11 @ 04:00:20 GMT
mdartenz Tue 2005.01.11 @00:00:18 GMT Tue 2005.01.11 @ 00:00:16 GMT
rmak Sat 2005.01.08 @ 06:05:40 GMT Mon 2005.01.10 ¢ 20:00:20 GMT
mdortenz Mon 2005.01.10 @ 20:00:20 GMT Mon 2005.01.10 ¢ 20:00:20 GMT
rmak [Mon 2005.01.10 @ 07:08:50 GMT Mon 2005.01.10 @ 17:23:52 GMT
mdartenz [Mon 2005.01.10 ¢ 16:00:17 GMT Mon 2005.01.10 @ 16:00:17 GMT
mdortenz [Mon 2005.01.10 ¢ 12:00:18 GMT Mon 2005.01.10 ¢ 12:00:18 GMT
mdortenz [Mon 2005.01.10 ¢ 08:00:18 GhT Mon 2005.01.10 ¢ 03:00:18 GMT
rmak [Sun 2005.01.08 (@ 00:33:18 GMT Mon 2005.01.10 8 05:45:35 GMT
mdortenz [Mon 2005.01.10 ¢ 04:00:18 GMT Mon 2005.01.10 ¢ 04:00:15 GMT
mdortenz |Mon 2005.01.10 @ 00:00:20 Mon 2005.01.10 ¢ 00:00:20 GMT
mdartenz [Sun 2005.01.08 (@ 20:00:18 GMT Sun 2005.01.08 @ 20:00:19 GMT
mdorenz
rndortenz |Sun 2005
mdortenz |Sun 200
mdorenz |
mdortenz [Sun 2005.01.08 @ 00:00:18 GMT Sun 2005.01.08 @ 00:00:18 GMT
mdortenz |Sat 2005.01.08 ¢ 20:00:16 GMT Sat 2005.01.08 ¢ 20:00:16 GMT
mdartenz |Sat 2005.01.08 @ 16:00:19 GMT Sat 2005.01.08 @ 16:00:19 GMT
mdaortenz |Sat 2005.01.08 ¢ 12:00:19 GMT Sat 2005.01.08 @ 12:00:20 GMT
mdortenz |Sat 2005.01.08 ¢ 08:00:17 GMT Sat 2005.01.08 & 08:00:17 GMT
mdortenz |Sat 2005.01.08 ¢ 04:00:18 GMT Sat 2005.01.08 @ 04.00:18 GMT
mdartenz |Sat 2005.01.08 @ 00:00:18 GMT Sat 2005.01.08 @ 00:00:16 GMT
mdortenz |Fri 2005.01.07 @ 20:00:18 GMT Fri 2005.01.07 @ 20:00:18 GMT
rmak |Fri 2005.01.07 @ 05:11:08 GMT Fri 2005.01.07 @ 15:05:03 GMT
mdartenz |Fri 2005.01.07 @ 16:00:18 GMT Fri 2005.01.07 @ 16:00:18 GMT
mdartenz |Fri 2005.01.07 @ 12:00:18 GMT Fri 2005.01.07 @ 12:00:20 GMT
mdortenz |Fri 2005.01.07 @ 08:00:18 GMT Fri 2005.01.07 (@ 05:00:18 GMT
mdortenz |Fri 2005.01.07 @ 04:00:17 GMT Fri 2005.01.07 (@ 04:00:18 GMT |
rmak [Thu 2005.01.06 @ 18:21:50 GMT Fri 2005.01.07 @ 03:38:13 GMT [
Poll every & |secunds
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Middleware

Monitor Utility

0 Files uploaded
or downloaded

February 3, 2005

Direction |

Size |

Starttime

End time

| Mame |

Download

144 545

Wed 2005.01.12 @ 01:02:02 GMT |ved 2005.01.12 @ 01:02:06 GMT

ossimerhiopsiops/su
aceltacticalisoli34araps
sfactiintizal_345_scree
n_capture jpg

Download

145861

Wed 2005.01.12 @ 00:56:33 GMT

Wed 2005.01.12 @ 00:56:42 GMT

ossimerhiopsiopsisu
acelftacticalisoli34araps
shactfintisol_345_scree
n_capture jpg

Download

32,958

Wed 2005.01.12 @ 00:35:44 GMT

Wed 2005.01.12 @ 00:35:45 GMT

opthealuser_projectss
cipfcanfipreferencessjs
chrein.preferences

Download

Download

13,443

23,629

Wed 2005.01.12 @ 00:35:41 GMT

Wed 2005.01.12 @ 00:35:42 GMT

!.rn ptthealuser_projects’
cipiconfiglobal properi
!es

Wed 2005.01.12 @ 00:25:585 GMT

\tied 2005.01.12 @ 00:25:57 GMT

opthealuser_projects!
cipfeonfipreferencesis
mclenna.preferences

Download

13,453

Wed 2005.01.12 @ 00:25:51 GMT

Wed 2005.01.12 @ 00:25:53 GMT

optthealuser_projects!
cipicanfiglobal properti
53

Dawnload

14,482

Wed 2005.01.12 @ 0001 6:26 GMT

Wed 2005.01.12 @ 00:16:26 GMT

opthealuser_projects!
cipfconfipreferencesi
elch.preferences

Download

Upload

13,443

22016

Wed 2005.01.12 @ 00:16:25 GMT

Wed 2005.01.12 @ 00:16:24 GMT

!.rnptfbealuser_prnjectsi
icipfconfiglobal properi
!es

\ed 2005.01.12 @ 00:13:04 GMT

Wied 2005.01.12 @ 00:13:05 GMT

opthealuser_projects’
cipiconfipreferencesfe
mlee. preferences

Download

13,364

Tue 2005.01.11 @ 2312:42 GMT

Tue 2005.01.11 @ 232:12:44 GMT

opthealuser_projects!
cipfcanfipreferencesfcr
urmple.preferences

Download

13,443

Tue 2005.01.11 @ 23:12:39 GMT

Poll every | '|secunds

Tue 2005.01.11 @ 23:12:41 GMT

optthealuser_projects!
cipicanfiglobal properti
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£ CIP Middleware Utility

Middleware —

& [ /21 MER_A
I\/I . - @ 9 7 MER_E
onitor Utility =0
& [3/34/POISE
[ 12/ [POISE]SELECT DISTINGT Activity.* FROM FOISE Activity, POISE.Schedule WHERE (Schedule.mission LI
[y 11¢ [POISEISELECT DISTINGT Schedule.* FROM POISE.Schedule WHERE (Schedule.mission LIKE 7) AND {
[ 12/ [POISEISELECT DISTINGT ScheduledResource. FROM POISE. Activity, POISE Schedule, POISE.Schedul
D CaChe CO nte nts [ 12/ [POISEISELECT DISTINCT ScheduledResource.® FROM POISE.Activity, POISE Schedule, POISE.Schedul
[y 12/ [POISEISELECT DISTINGT Resaurces.* FROM POISE Activity, POISE.Resources, POISE.Schedule, POISE
[ 12/ [POISEISELECT DISTINGT ScheduledResource.® FROM POISE.Activity, POISE Schedule, POISE.Schedul
[y 12/ [POISEISELECT DISTINGT Activity.* FROM POISE.Activity, POISE Schedule WHERE (Schedule.mission LI
HERE (Schedule.mission LIKE ¥ AND
2 Cached Quecy BEatE 68 ;IEIEI chedule WHERE {Schedule.mission LI
Cached query chedule WHERE (Schedule.mission LI
SELECT DISTIMNCT Schedule* FROM POISE. Schedule WHERE (Schedule.mission LIKE 'MER-AT ARD (Schedule activity | &|  Ftivity, POISE.Schedule, POISE.Schedul
LIKE "Dpsh AMD (Schedule.phase LIKE "any AND (Schedule type LIKE 'Critical_Deploy_Eventh AMD (Schedule.isHidden % chedule WHERE (Schedule.mission LI
....................................................................................................................................................................................................................................................................................................................................................... tivity, POISE Schedule, POISE.Schedul
ACTIWITY | TYPE | PHASE |FILEPATH| MISSION |SCHEDU..| LASTUP..| NAME |ISHIDDEN|CREATIOMN DELETE...| HERE (Schedule mission LIKE ?) AND
ops iCritiEaI_... |arm [fapttheal.. \MER-A (1070 (10731 B#...EMER-A_... ] [1073155.. |0 chedule WHERE (Schedule.mission LI
tivity, FOISE.Schedule, POISE.Schedul
chedule WHERE (Schedule.mission LI

1 records cached. SE.Resources, POISE.Schedule, POISE
L] PPPOTSESELECT DTS TING T Hesources T FROM FOTSE Actraly, FUISE.Resources, POISE.Schedule, POISEE

v

Last data reloads
Schema | Reload started | Reload completed |
[Sun 20041219 @IZ1540GMT  |Sun 20041218 @321540BMT
iSun___EI:IEIal 12.19 @ 1219 @ 22 T

| Sun 20041219 @ 2 GMT
[Tue 20050111 @ 210340 GMT |
Poll every | 0 = isecnnds Shuw cached | | ‘ Refresh tree |
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Reliability Principle

0 Do lots of stress testing.

= Middleware stress tester utility is a
normal client application.

= If you don't find the limits of your middleware,
your clients will ...

= ... at the worst possible moments.
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—
Middleware Stress Tester

& Stress Tester & Response Time Monitor ' 10| x|

[ Login [ Stresstester |

0 Simulate multiple
users performing
client Operations L i - e o
simultaneously. e S

calis not vet completed: [ | | :: |
D C an th e Se rve r Tests torun: 5 [v| Metadata [v| POISE [v] Streamer

Total number of users: |50 - Total calls made: 345

h d I h Response time
andie a heavy Last 100 av tme
load? Overall vy tme;

Reset response times Stop
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Reliability Principle

0 Understand the data usage patterns.

Build an appropriate logical data model.

Map the logical data model to a good
physical data model (e.g., database
schema).
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Reliability Principle

O Keep it simple!

= Enterprise development is hard enough
asitis ...

= ... whether on Earth or on Mars.
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—
Middleware Performance

O Enterprise JavaBeans and WebLogic
Reliable: runs nonstop > 77 days at a time, > 99.9% uptime
Scalable: handle heavy loads well
Good performance: average response time ~0.1 second
Flexible: plug—in, hot-redeployable services

O 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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S ———————
Summary

0 Reliable software is good architecture plus
good software engineering.
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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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I —
Official Mission Website

http://marsrovers.jpl.nasa.gov/



Contact information

WWW.apropos-logic.com

m Personal website

rmak@mail.arc.nasa.gov

= Monitored government mail server

ron@apropos-logic.com

m Personal e-mail address
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