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Introduction (1 of 2)

Goals of NASA’s Earth Science Data Systems (ESDS)
Software Reuse Working Group (WG):

— Save time and money

— Increase flexibility and responsiveness

— Increase effective and accountable community ppaiion

Activities of the Reuse WG include:
— Reuse Implementation

— Reuse Incentives

— Policy Change

— Support/Enablement

— Outreach and Education

We have assisted others in reusing the technal@ysed to
create our portal web site.
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« Key drivers for the web portal include:

— Serve the community of Earth science data syséemsoftware
developers who are interested in reuse

— Serve as a gateway for reuse information reletgatiite community
— Establish a portal for the community to share wesgs on reuse

— Distribute various resources on reuse to the camtgnu

— Foster easier access to resources on reuse

e Major content categories based on purposes idehfior the
web portal include:
— List of catalogs of reusable assets, tools, etc.

— Reference library including events, news, Worksrgup documents,
and other resources

— Information on open source software projects amhsing
— Funding opportunities

« “Suggest content” feature for user-submitted ideas



Portal Development and Use

Developed using Plone 2.0.5 and
Zope 1.3

— Upgraded to Plone 2.5.2 and
Zope 2.9.7 during site move

Modified NASA templates to
provide look and feel

Reused database code (DTML)
and trade studies by co-workers
and other webmasters
Basic web stats, 11/05 to 2/07:
— 9300 visitors, 7200 unique
— 31000 page views

— Site has been in top 3 hits for
“software reuse” on major search
engines.

— Had Google PageRank 6 before
site changed its domain name.
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Welcome to the Earth Science Data System (ESDS) Software Reuse Portal. Please visit the
ESDS Working Group Page for more information about our group
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Software reuse can help the science community by reducing software development timescales,
reducing costs, and contributing to the dissemination of knowledge and expertise. This Software
Reuse Portal has been established by the Reuse Working Group to bring together a collection of
resources that will facilitate reuse within the Earth science community. Over time, we will be
researching a variety of resources in the Earth and space science reuse communities. Our
long-term goal is to establish a knowledge sharing community for software reuse in Earth
science and, possibly, to establish a “marketplace” for reusable software development arfifacts

We have completed our survey to better understand the practice of software reuse within the
Earth Science community. Preliminary survey findings have been published

For more information, please visit our News | Site Map | About Us |, FAQ, Suggest Content and/or
Contact page

Developing an intemnal
marketplace for reusable
software development
artifacts

Demand

[ Demanstrate the feasibllity and value
of reuse through focused projects

Increase community capacity and
desire (knowledge & tools) to reuse
wsting assets

It should be as easy to find
a good quality reusable
software asset asit isto

find a book on the infernet

Marketplace Enablement

Remave existing barriers to reuse r

Establish incentives to offset i -
artificialfstructural bamiers to reuse
4

Supply

Increase the supply and
availability of reusable assets

http://www.esdswg.org/softwarereuse 4




Forms of Reuse

Application reuse

— Reusing an entire application by including it desanother
— Example: Zope is reused by Plone (Plone buildefoffope)
Component reuse

— Reuse of complete subsystems to fulfill a requéeim

— Example: Plone modules and add-ons

Function reuse

— Reuse of an asset for a well-defined function

— Example: Our reuse of DTML code to create a “sstjgontent” form
that will accept submission of ideas from users

Other types of reuse include:
— Procedural, reuse of technigques for implementation

— Documentation, reuse of documentation developed focal
Implementation and packaging of documentation



Packaging the Portal for Reuse

 Created a zip archive that contained:
— Plone software
— Enhancements created by the Software Reuse WG
— Aspects of design and layout
* NASA style sheets and templates for header an@ifoo
— Associated documentation
* Quick start guide
General operating procedures
Integration instructions
Reference guide
Source documentation

 Inclusion of documentation assists other adoptersin the
Installation and implementation process.
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Used COCOMO to estimate development effort

— E = a x with E = effort, S= size in KLOC,a andb constants
— Project is semi-detached (medium sizeaso3.0,b=1.12

— We wrote approximately 500 lines of codeSs00.5

— Effort (E) = 1.4 staff-months

Our work was provided to three other groups, satmem a
total of 4.2 staff-months of effort

— Other groups are now looking to reuse the sam&.wor

— This would result in higher savings than curreeyimated.
Using a general formula to estimate reuse:

— Reuse % =Reused Satements/ Total Satements) x 100

— Approximately 95% of our system was created thinonggise

Others using the same system also benefited fromwork
getting permission to use Plone/Zope publicly onASN site.
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« Use of separate development and deployment systamielp
reduce downtime of the system.
— Improved documentation to support deployment ¢sm fzelp.

— Closer contact between groups sharing a servenealarmake the best
use of the resources available.
« Sharing a server can result in shared risks thet ime addressed.

* Vulnerabilities in one deployment may affect otdeployments on the
same system.

e Users and privileges must be managed carefully.
— Ensures that only the appropriate people can perfertain actions.

« Workflow should be managed so that nothing goes |i
without an administrator’s approval.

— Typical flow: user creates private document, rsakeisible, submits
it for publication, administrator approves/rejeitts
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Regardless of the type of reuse, clear documentaind
support of previous adopters are necessary toamlp
adoption.

Capturing the knowledge gained from reuse expeegigan
contribute to successive reuse If described cleart/included
In the documentation.

Packaging that includes appropriate supportingenatallows
others to adopt the software with less effort.

Other barriers to reuse exist; e.g., organizatiaspects can
Influence the potential for successful reuse.

Making a software asset available for reuse canltre
significant savings for its adopters.



Contact Information

NASA Earth Science Data
Systems (ESDS) Working Groups

— Coordinator, Kathy Fontaine

(http://esdswq.gsfc.nasa.qdv/

Software Reuse Working Group
— Chair, Robert E. Wolfe

(Robert.E.Wolfe@nasa.qbVv

Outreach and Education Team Leac

Robert R. Downs
(rdowns@ciesin.columbia.eylu

General Information:
Ryan Gerard
(Ryan.Gerard@nasa.gov

James J. Marshall
(James.J.Marshall@nasa.gov
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Welcome to the Earth Science Data System (ESDS) Software Reuse Portal. Please visit the
ESDS Working Group Page for more information about our group

Software reuse can help the science community by reducing software development timescales,
reducing costs, and contributing to the dissemination of knowledge and expertise. This Software
Reuse Portal has been established by the Reuse Working Group to bring together a collection of
resources that will facilitate reuse within the Earth science community. Over time, we will be
researching a variety of resources in the Earth and space science reuse communities. Our
long-term goal is to establish a knowledge sharing community for software reuse in Earth
science and, possibly, to establish a “marketplace” for reusable software development arfifacts

We have completed our survey to better understand the practice of software reuse within the
Earth Science community. Preliminary survey findings have been published

For more information, please visit our News | Site Map | About Us |, FAQ, Suggest Content and/or
Contact page

Developing an intemnal
marketplace for reusable
software development
artifacts

Demand

Demanstrate the feasibllity and value
“i of reuse through focused projects
Increase community capacity and
desire (knowledge & tools) to reuse
wsting assets

It should be as easy to find
a good quality reusable
software asset asit isto

find a book on the infernet

Marketplace Enablement
- Remave existing barriers to reuse r
Supply Establish incentives to offsst Rk -
artificialfstructural bamiers to reuse
Increase the supply and
availability of reusable assets 7
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Examples of Plone Reuse

The software reuse site was reused by

the Standards Process Group
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Future Work

Provide additional resources on reuse recommebyged
community members.

Develop a prototype reuse enablement system (REH)e
community to share reusable software.

— Initial prototype will be for NASA use only.

— After testing within NASA, a public version may peoduced.
Integrate the RES with the existing software rquseal web
site.
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* Purposes for the web portal include:

Distribute resources on reuse for the Earth seiencnmunity

Establish a platform for community members to slechange
resources with each other

Be the gateway for reuse information relevanh®dommunity
Make access to reuse resources easier
Become the major starting site for reuse withencbmmunity

* Major content categories based on purposes include

Catalog of reusable assets, tools, etc.
Reference library, including events and news
Open source information

Funding opportunities

« “Suggest content” feature for user-submitted ideas
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