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Trade Study Document Evolution

• Document created after performing initial research
• Support group provided feedback and revisions
• First draft sent to Reuse Working Group for feedback 

and comments
• Second draft sent to:

– GCMD, ECHO, and GSFC Open Source representatives for 
feedback on their sections

– Other Working Group chairs for their comments

• Final draft created
• Preparing for presentation/submission to HQ



General Background

• Software Reuse Working Group fosters software reuse 
across Earth science systems.

• Goal is to encourage software developers to make use 
of existing software assets, including open source.

• A survey on the reuse practices of the Earth science 
community was conducted and results show that:
– Developers need to be able to easily locate and evaluate 

available reusable artifacts
– A catalog or repository for reusable artifacts is the best means of 

increasing software reuse within the community

• NASA tasked the Working Group to look at the roles of 
the GCMD, Open Source Agreement site, and other 
sites in serving the community and meeting reuse needs.



Requirements Background

• Primary users of a Reuse Enablement System (RES) are 
NASA-funded software developers within the Earth 
science community who create software products.

• Working Group collaborated for several months in 2004 
to identify the important functional requirements needed 
for such a system.

• Requirements fall into a number of areas including:
– General
– Asset Usage
– Asset Submission
– Content Management
– System Administration



System Requirements

• Specific functional requirements identified from use 
cases for the system include:
– Register User
– Contribute/Update Assets
– System Feedback
– Automatic Notifications
– Discovering Assets
– Register Asset Usage
– Asset Review
– Monitoring Feedback
– Workflow Management
– Capture Asset Needs
– Catalog or Repository



System Requirements

• Additional functional requirements include:
– Minimal Operation Support
– Performance
– Security
– Technology

• Important non-functional requirements include:
– Domain (Earth science focus)
– Type of assets provided (small sized components)
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NASA Systems Reviewed

• NASA sites reviewed:
– Global Change Master Directory (GCMD)
– Goddard Space Flight Center (GSFC) Open Source Software 

page
– Ames Research Center Open Source Software page
– HDF-EOS Tools and Information Center
– Computational Technologies (CT) Project
– Earth Observing System Clearinghouse (ECHO)
– Planetary Data Systems (PDS) Software Download



Non-NASA Systems Reviewed

• Non-NASA sites reviewed:
– Open Channel Foundation (hosts NASA’s COSMIC Collection)
– SourceForge
– Freshmeat
– Scientific Applications on Linux
– National Technology Transfer Center
– National HPCC Software Exchange
– Netlib
– Savannah
– Space Telescope Science Institute (STScI) Software and 

Hardware Products
– Astronomical Software and Documentation Service



Other Systems Inspected

• NASA sites:
– Direct Readout Laboratory
– Glenn Research Center Software Repository

• Non-NASA sites:
– ArcScripts
– Wikipedia
– Usenet newsgroups
– Ruby Application Archive
– SciRuby
– Comprehensive Perl Archive Network
– FreeGIS

In general, these sites were too narrowly focused to 
warrant a detailed review.



GCMD Site – http://gcmd.gsfc.nasa.gov/



GCMD Review Description

• Domain is Earth science
• Type of assets provided are 

metadata about data sets 
(~16000) and, to a lesser 
extent, data services (~1240)

• Catalog of metadata
• Operational support is from a 

staff of ten members which 
includes four developers

• System technology includes 
RSYNC, Zope, CVS, Linux, 
Java, JavaServer Pages, XML, 
Apache, Oracle/PostgreSQL, 
Struts, Lucene, XSLT, 
Dreamweaver

• Site registration not available
• Assets can be added and 

updated
• System feedback available 

through web form
• Automatic notifications are 

available and based on 
keywords

• Asset usage cannot be 
registered

• Asset reviews are not available
• System feedback is monitored
• Site does not have secure 

login/registration



GCMD Review Table

Requirement/Feature Available at GCMD? 

Domain Earth science 

Type of Assets Data sets, data services 

Register User  

Contribute/Update Assets  

Provide System Feedback  

Automatic Notifications  

Discovering Assets Hierarchy, Search 

Register Asset Usage  

Provide Asset Review  

Monitoring Feedback  

Secure Log In / Registration N/A 

Catalog or Repository Catalog 

Operation Support Ten member staff 

Four developers 

Technology RSYNC, Zope, CVS, Linux, Java, 
JavaServer Pages, XML, Apache, 

Oracle/PostgreSQL, Struts, Lucene, 
XSLT, Dreamweaver 
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• Site registration not available
• Assets can be added and 

updated
• System feedback available 

through web form
• Automatic notifications are 

available and based on 
keywords

• Asset usage cannot be 
registered

• Asset reviews are not available
• System feedback is monitored
• Site does not have secure 

login/registration



GCMD Data Set Page



Ames Open Source – http://opensource.arc.nasa.gov/



Ames Open Source Review Description

• Domain is general science
• Type of assets provided are 

open source packages 
produced by NASA (11)

• Acts as both a repository and a 
catalog

• Operational support is 
presumed to be small

• System technology is 
JavaServer web pages

• Site registration not available
• Assets contribution/updating 

not available to general public
• System feedback available 

through web form
• Automatic notifications are 

available and based on 
selected products

• Asset usage can be registered 
and is needed for notifications

• Asset reviews are not available
• System feedback is monitored
• Site does not have secure 

login/registration



Ames Open Source Review Table

Requirement/Feature Available at Ames OSS? 

Domain General science 

Type of Assets Open source packages 

Register User  

Contribute/Update Assets  

Provide System Feedback  

Automatic Notifications  

Discovering Assets List 

Register Asset Usage  

Provide Asset Review  

Monitoring Feedback  

Secure Log In / Registration N/A 

Catalog or Repository Both 

Operation Support Uncertain, presumed small 

Technology JavaServer Pages 
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• Site registration not available
• Assets contribution/updating 

not available to general public
• System feedback available 

through web form
• Automatic notifications are 

available and based on 
selected products

• Asset usage can be registered 
and is needed for notifications

• Asset reviews are not available
• System feedback is monitored
• Site does not have secure 

login/registration



Ames Open Source Project Page



SourceForge Site – http://www.sourceforge.net/



SourceForge Review Summary

• Domain is general software
• Type of assets provided are 

open source packages 
(approximately 103000)

• Repository
• Operational support is from 

eleven full-time staff members
• System technology is PHP 

web pages

• Site registration is available at 
levels (e.g., project admin)

• Assets can be added and 
updated

• System feedback available 
through tracker system; 
projects can offer other support

• Automatic notifications are 
available and based on 
subsets of project information

• Asset usage cannot be 
registered

• Asset reviews are not available
• System feedback is monitored
• Site does not have secure 

login/registration



SourceForge Review Table

Requirement/Feature Available at SourceForge? 

Domain General software repository 

Type of Assets Open source packages 

Register User  

Contribute/Update Assets  

Provide System Feedback  

Automatic Notifications  

Discovering Assets Hierarchy, Search 

Register Asset Usage  

Provide Asset Review  

Monitoring Feedback  

Secure Log In / Registration YES 

Catalog or Repository Repository 

Operation Support Eleven full-time staff members 

Technology PHP 
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• Domain is general 
software

• Type of assets provided 
are open source packages 
(approximately 103000)

• Repository
• Operational support is 

from eleven full-time staff 
members

• System technology is PHP 
web pages



SourceForge Review

Requirement/Feature Available at SourceForge? 

Domain General software repository 

Type of Assets Open source packages 

Register User  

Contribute/Update Assets  

Provide System Feedback  

Automatic Notifications  

Discovering Assets Hierarchy, Search 

Register Asset Usage  

Provide Asset Review  

Monitoring Feedback  

Secure Log In / Registration YES 

Catalog or Repository Repository 

Operation Support Eleven full-time staff members 

Technology PHP 

 

• Site registration is available at 
levels (e.g., project admin)

• Assets can be added and 
updated

• System feedback available 
through tracker system; 
projects can offer other support

• Automatic notifications are 
available and based on 
subsets of project information

• Asset usage cannot be 
registered

• Asset reviews are not available
• System feedback is monitored
• Site does not have secure 

login/registration



SourceForge Project Page



NASA Systems Summary

Requirement / 
Feature G

lo
b

al
 C

h
an

g
e 

M
as

te
r 

D
ir

ec
to

ry
 

(G
C

M
D

) 

G
S

F
C

 O
p

en
 

S
o

u
rc

e 
S

it
e 

A
m

es
 O

p
en

 
S

o
u

rc
e 

S
it

e 

H
D

F
-E

O
S

 T
o

o
ls

 
an

d
 In

fo
rm

at
io

n
 

C
en

te
r 

C
o

m
p

u
ta

ti
o

n
al

 
T

ec
h

n
o

lo
g

ie
s 

P
ro

je
ct

 

E
ar

th
 O

b
se

rv
in

g
 

S
ys

te
m

 
C

le
ar

in
g

h
o

u
se

 
(E

C
H

O
) 

P
la

n
et

ar
y 

D
at

a 
S

ys
te

m
s 

S
o

ft
w

ar
e 

D
o

w
n

lo
ad

 

Domain Earth science Earth 
and 

space 
science 

General 
science 

Earth 
science, 

HDF/HDF-
EOS 

Earth and 
space 

science 

Earth 
science 

Planetary 
astronomy 

Type of Assets Data sets, data 
services 

Open 
source 

packages 

Open 
source 

packages 

Applications Applications 
and source 

code 

Metadata Tools, 
binaries 

and source 

Register User        

Contribute/Update 
Assets 

       

System Feedback        

Automatic 
Notifications 

       

Discovering 
Assets 

Hierarchy, Search List List List, Filter Hierarchy Search List 

Register Asset 
Usage 

       

Provide Asset 
Review 

       

Monitoring 
Feedback 

       

Secure Log In / 
Registration 

N/A NO NO NO N/A YES N/A 

Catalog or 
Repository 

Catalog Both Both Repository Catalog Catalog Both 

Operation Support Large Small Small Inactive Small Available Small 

Technology RSYNC, Zope, CVS, 
Linux, Java, 

JavaServer Pages, 
XML, Apache, 

Oracle/PostgreSQL, 
Struts, Lucene, XSLT, 

Dreamweaver  

PHP JavaServer 
Pages 

Cold Fusion HTML  XML 
(WSDL), 
SOAP, 
UDDI 

Cold 
Fusion 

 



Non-NASA Systems Summary
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Domain General General   General   Scientific  Federal 
technologies 

(mostly NASA) 

HPPC Mathematics General Astronomy Astronomy 

Type of Assets Applications 
and source 

code 

Open source 
applications 

Open source 
applications 

Tools and 
packages 

with source 
code 

Applications Tools and 
end 

packages 

Source codes Tools and 
packages 

Packages, 
source 

Packages, 
source 

Register User           

Contribute/Update 
Assets 

          

System Feedback           

Automatic Notifications           

Discovering Assets List, 
Hierarchy, 

Search 

Hierarchy, 
Search 

Hierarchy, 
Search 

Hierarchy, 
Search 
(broken) 

List, Hierarchy, 
Search 

Hierarchy, 
Search 

Hierarchy, 
Search 

List, Search List, 
Hierarchy 

List, 
Hierarchy, 

Search 

Register Asset Usage           

Provide Asset Review           

Monitoring Feedback           

Secure Log In / 
Registration 

YES YES NO N/A N/A N/A N/A YES N/A N/A 

Catalog or Repository Repository Repository Repository Catalog Both? Catalog Repository Repository Repository Catalog 

Operation Support Medium Large Medium   Inactive Uncertain  Inactive Large Large Small Medium 

Technology  PHP, 
MySQL 

PHP XML-RPC HTML, Java ASP Repository 
In a Box 

HTML Perl, PHP, 
MySQL 

HTML HTML 

 



Conclusions

• None of the existing sites fulfill the role of a software 
repository for the Earth science community.

• None of the systems that were evaluated sufficiently 
meet the requirements that are necessary to serve the 
community of Earth science software developers.

• Shortcomings of existing systems include the following:
– Not meeting enough of the critical functional requirements
– Not focusing on the Earth science domain
– Not targeting software developers as the primary audience
– Not providing the type of small-sized assets that are most 

desired by the community of Earth science software developers 
for reuse purposes



Conclusions

• A new catalog/repository system is needed to encourage 
and better enable software reuse within the community 
of Earth science software developers.
– The GCMD is primarily a data provider and the system is not 

designed to be used as a software repository.
– Similarly, ECHO is middleware acting as a data/service broker.
– The Open Source Agreement sites have no real catalog or 

repository functionality and are restricted to NASA open source 
products.

– Non-NASA sites are typically not domain-specific enough to 
meet the needs of a focused community.

• Some collaboration with existing systems may be 
possible, but existing systems alone cannot meet the 
needs of this community.



Recommendations

• NASA should establish an effective mechanism for 
dissemination of reusable assets within the Earth 
science community.

• NASA should evaluate the technology options for the 
provision of a reuse enablement system including:
– commercial reuse catalogs/repositories
– open source reuse catalogs/repositories
– use of existing publicly available catalogs/repositories
– custom build of a community-specific catalog

• Based on the conclusions of the technology evaluation, 
NASA should implement a reuse enablement system.

• NASA should develop guidelines and standards for the 
management and operation of a reuse enablement 
system.



Recommendations

• Impact for the Working Group
– The reuse working group will evaluate the technology options for

the provision of a reuse enablement system.
– The reuse working group will develop guidelines and standards 

for the management and operation of a reuse enablement 
system.

– The reuse working group will develop a proposal for the 
implementation of a reuse enablement system based on the 
conclusions of the technology evaluation.

• Desired Decision 
– HQ agreement to proceed with the evaluation of technology 

options and to provide funding for the evaluation.
– HQ agreement in principle to the establishment of a reuse 

catalog/repository subject to the findings of the evaluation.


