NASA SOFTWARE OF THE YEAR SUPPLEMENTAL DOCUMENT


	Identification Information

	Software Title:
	 NASA TechTracS

	NASA Case No.
	LAR-16043-1-SB

LAR-16044-1-SB

LAR-16114-1-SB

LAR-16210-1-SB

LAR-16211-1-SB

LAR-16212-1-SB

LAR-16213-1-SB

KSC-11820



	Responsible Center(s):
	Langley Research Center and Kennedy Space Center (Sponsoring Centers)

Ames Research Center, Dryden Flight Research Center, Glenn Research Center, Goddard Space Flight Center, Headquarters, Jet Propulsion Laboratory, Johnson Space Center, Marshall Space Flight Center, and Stennis Space Center (Development Involvement)

	Software’s Developmental Status

	Current Technology Readiness Level:
	 9

	Science & Technology Significance Part A - Impact on NASA’s Mission

	Technology Transfer and Commercialization directly relates to NASA’s Strategic Plan in the Agency’s foundation questions 5 and 6. It is an integral part of the Enterprise strategic plans and is included in the crosscutting processes Provide Aerospace Products and Capabilities and Communicate Knowledge. Beginning with NASA Deputy Director’s directive in June of 1995, NASA began a system development and verification process, which culminated in November of 1997 with the establishment of NASA TechTracS (NTTS) as NASA’s agency-wide commercial technology management system. NTTS is an integral part of the Commercial Technology Offices’(CTO) daily business process and is the Agency’s “mission critical system” for the Technology Commercialization Program and Intellectual Property Management.

As an agency-wide commercial technology management tool, NTTS is the information resource for a wide and diverse range of customers including the Technology Commercialization Offices, Intellectual Property Offices, the Invention and Contributions Board, Program / Project Managers & COTR's, Agency Enterprise Managers, the Chief Engineer’s Office, Public & Legislative Affairs Offices, NASA's Contractors and Grantees, and the U.S. Public.

As a Center management tool, NTTS identifies NASA activities and assets with commercial potential and tracks their progress towards commercialization via commercial technology partnerships. NASA assets include technologies, programs, facilities and expertise.  Specifically Centers use NTTS as the key resource for management, tracking, and reporting in the following functional areas in the commercial technology process: New technology reporting, Intellectual Property processing, Marketing & Outreach, Partnering, Success Stories, and Metrics.

NTTS, as a vital component of the overall Commercial Technology Office (CTO) infrastructure, effectively provides the significantly limited CTO resources with a key tool for identifying and realizing the vast commercial potential in NASA’s technological assets. On an annual basis it allows NASA’s CTO’s to

· Assess the commercial potential of over 10,000 activities

· Collect and process approximately 1300 New Technology Reports involving over 3500 innovators

· Administer approximately 1900 active patents

· Execute and administer 1400 active licenses

· Administer over 5500 active partnerships

· Identify and process approximately 50 success stories

NTTS serves as a real-time integrated warehouse of NASA’s technological assets.  This capability allows NASA to provide a single-stop interface to the nation’s $8.5 trillion market.  Currently, NASA is the only federal agency to offer such a capability.  The NTTS web portal, TechFinder, is the primary mechanism for this capability.  Approximately 500,000 web hits a month are recorded on TechFinder.  Since 1996, over 23,000 potential leads have been identified via TechFinder.  In addition, this warehouse capability also provides a tool for NASA to share its technological assets internally, as well as, with other federal agencies.

NTTS provides the capability for top-level NASA management to meet external reporting requirements.  NTTS provides a totally automated metric reporting system, which allows NASA to easily provide performance reports required by the Government Performance and Results Act, the bi-annual government-wide technology transfer report provided to Congress, and Code R’s quarterly reports on Commercial Technology Inventory and Metrics.  In addition, NTTS provides data to satisfy ad-hoc requests such as those generated for our public relations/outreach activities and program managers.

As the only system that tracks and provides the noted information at both the Center and Agency levels, NTTS is a key component of NASA’s knowledge management systems.

	Science & Technology Significance Part B – Impact on Other Science & Technology

	NTTS has benefited science and technology programs outside of NASA.  For example, numerous requests have been received through the commercial technology inventory web site from other federal agencies regarding the applicability of various NASA technologies for use in their respective missions and programs.  Numerous requests have also been received through the web site from educational institutions.


	Extent of Current and Potential Use

	As described in detail in the Science & Technology Significance Part A section of this form, NTTS is the Agency’s “mission critical system” for the Technology Commercialization Program and, as such, is used by all Enterprises and each of the NASA Centers.  It is a designated “Special Management Attention System”, as defined by NPG 2810, and its distributed design and recovery procedures maximize system availability to 7 days a week, 24 hours a day. The Commercial Technology Office (CTO) Directors can be contacted for more information concerning NTTS.

In addition to its use as a management tool, technology warehouse, and metrics reporting, NTTS was incorporated into two new NASA systems in October 2000.
· The NASA program and project manager interface to NTTS (KIMS) was released and NTTS is one of several NASA systems that are incorporated into KIMS to provide managers with a total resource for activities and items in the commercialization process. NTTS’s role in KIMS is considerable and NTTS has been classified a critical component of KIMS. 

· eNTRe, a tool for contractors to submit new technology reports electronically to NASA was released. This tool directly delivers the information from contractors to NASA by way of NTTS. 

Utilization of NTTS outside of NASA is as follows.

In October 2000, NTTS source code was transferred to the National Institutes of Health (NIH) for adoption by its Office of Technology Transfer (OTT) in support of its commercial technology mission. The NIH point of contact is Gary R. Barbarash at (301) 496-7736 ext. 210.

In January 2001, representatives from the Australian Department of Defense contacted NASA concerning NTTS and possible uses. Follow-up discussions are continuing on this topic.

In February 2001, representatives from the European Space Agency (ESA) met with NASA and reviewed possible uses of NTTS in support of its activities. Follow-up discussions have been held since this meeting to pursue ESA’s adoption of NTTS.

Knowledge Sharing Systems, Inc. (KSS) has requested copyright permission in support of their business plans to commercialize components of NTTS. Market surveys indicate NTTS’ strength is in its support of the total technology commercialization process; from identification of potential to successful implementation. Kevin Barquinero, President, is the point of contact at KSS and can be reached at 301.656.5603.

	Usability of the Software

	NTTS has both a GUI client interface and web interfaces to the server database application. Upon login to the client interface users are greeted with the daily message. The standard interface consist of 3 windows - a control center which contains buttons to set user preferences, list records, access the interface guide, and a listing of available tables; a list view window which contains information for the selected table; and the personal auto-agent. To view detail information for a selected record, users double-click the selected record in the list view and the list view is replaced with a detail view of the record. Users can easily navigate within the detail record by using either the page tabs or the page pop-up menu. Help is available on every field in the database from the data dictionary.  Standard buttons supporting user queries are located in the bottom frame of both the list and detail views. NTTS uses image buttons that become operational as a result of information in the database. Activation of these buttons notifies the user of certain data conditions and allows the user to immediately jump to the related information. For users who prefer menu options to buttons and pop-ups, all major capabilities are provided in the menu as well.

NTTS functionality is driven by the functional requirements derived from the technology commercialization processes it supports. In support of the functional requirements, NTTS has a set of operational capabilities ranging from user reminders to dynamic web page publishing.  Operational capabilities are divided into two types; user and administrative. User operations provide the user with automated capabilities that have been developed with a specific understanding of how the user routinely processes information. These operational processes free the user from performing routine, repetitive tasks. This, in turn, allows the Commercial Technology Offices to focus on managing and utilizing information rather than generating information. User operational capabilities include Email reminders, a statistics calculator, pre-defined and ad-hoc reporting, table relations, record sets, multiple windowing, user preferences, word processing, graphs/charts, document attachments, user messages, and keywords. Administrative operational capabilities include batch processing, real-time information feed from Centers to Agency systems, security, monthly and end-year processing, test environment, and support web site.

Web interfaces are provided for quick and easy access to patent statistics, the commercial potential inventory, and the technology warehouse. By the end of FY01, a web version of NF1679, Invention Disclosure, will be available.

Technical support is provided at 4 tiers; 1) local Center Database Administrators, 2) central help desk, 3) automated bug/feature reporting system and 4) system documentation.  Each Center is responsible for providing an on-site database administrator to support the following duties.

1. Definition/identification of system bugs, features, and enhancements.

2. Participate in Agency configuration management team meetings/telecons. 

3. Ensure hardware / software is available for server / auto agent / clients. 

4. Communicates agency and other center requirements to own center. 

5. Coordinates and performs user training. 

The central help desk is staffed by the NTTS technical support contractor. Help desk support is defined in the statement of work to be as follows.

1. Answer electronic and telephonic requests for support Monday through Friday from 8 AM to 8 PM EST.  

2. Issue confirmation via E-mail or telephone call to the requester of the receipt of a help request within 1 hour of the request.  

3. Maintain a log of support requests containing the dates of help requests, requester’s name, requester’s center, description, and resolution description.  

4. Notify the Technical Monitor if any request can not be resolved within 8 hours of the request. The Technical Monitor will provide guidance as to the disposition of the request.

5. Provide a copy of the logged support requests as part of the quarterly report or within five working days of NASA request.

A web based bug/feature reporting system is available for all users. The NASA COTR of the technical support contractor reviews submittals biweekly.

Technical and user documentation are available for each module in NTTS and for standard operating procedures of the patent office. All documentation is available on the support web site. New versions of NTTS are released three times a year and updates to the documentation are implemented at this time.

Since Center implementation of NTTS varies, training is provided in two tiers – Center and Agency. Center training is performed by either the Center NTTS database administrator or by the NTTS technical support contractor. The content and format of Center training is determined by the Center. Formats used to date in Center training range from one-to-one at a user’s desk to classroom instruction with hands-on exercises. Agency training targets areas that each Center uses in a consistent fashion. Instruction is provided by the NTTS technical support contractor in a classroom setting with hands-on exercises. A web based training course is being developed for inclusion in Solar. Other Agency courses on commercialization and COTRs functions are being reviewed for updates on where NTTS can be used in the processes these courses cover.


	Quality Factors Considered in Software

	NTTS has been an Agency operational production system since January 1995. NTTS is a distributed network of 4th Dimension (4D) relational databases and web servers that are located at each NASA Center, NASA Headquarters, and the National Technology Transfer Center (NTTC). An integrated agency-wide server is located at Langley, as well as a public server called the NASA Technology Access Server (NTAS), a test/training server (NTTS Test), and a technical support server (Support Base). Both Windows and Macintosh platforms are supported. When NTTS was originally developed 4D was selected based on 3 factors: GUI interface, support of true table relations, and economical cost. 4D has continued to maintain its product in the competitive database software market. Supporting evidence is 4D’s expansion to the Windows platform, its acquisition of Web Star, the leading web serving software for Macintosh, and its ODBC support.  In June 2000, NASA and 4D agreed to a 2-year license allowing NASA unlimited use of the 4D products in the NTTS project. To ensure system reliability and functionality a rigorous configuration management process is used. Two NASA teams provide oversight to this process; the NASA Commercialization Technology Management Team (NCTMT) and the NASA Commercialization Information Systems Sub Team (NCIS ST). The NCTMT provides guidance for the system’s long-term goals and direction. Quarterly reports are presented to the NCTMT by the NCIS ST.

The NCIS ST provides detail requirements on system changes or enhancements, performs bi-weekly reviews on work progress, and performs the NASA testing component of the release cycle for NTTS. The NCIS ST members are assigned by the CTO Directors. Bi-annual meetings are held for product review, training, and process improvement. 

System development of NTTS is performed on contract. The release cycle of NTTS has six components: Detail Requirements Analysis, Detailed Definition Documentation, Construction, Testing, Final Fixes, and Release. NASA schedules 3 major releases of NTTS annually.  The NCIS ST is involved in each of the release cycle components to ensure NASA’s requirements are met. Each release cycle component has built-in checkpoints that provide NASA the opportunity to redirect the activity and thereby reducing the risk of developing a system that is incompatible with user requirements. The technical support contract statement of work requires support to ensure the system is operational during defined times. To ensure contractor performance, rating of this activity is included in the incentive fee of the contract.

In 1996 an Agency-wide security risk analysis was performed and in 2000 an Agency-wide security assessment was performed. Results from the analysis and assessment were incorporated into the Agency’s Information Technology Security Plan for NTTS. Operational procedures were also developed as a result of the security assessment and provide Centers with guidance for operations of NTTS.

The distributed design of NTTS directly supports the system’s performance. Each Center has its own version of NTTS and is responsible for ensuring the server and client systems meet the requirements set forth in the NTTS Operational Procedures. As a client/server database application, NTTS’ performance is directly affected by network performance. As an Agency-wide application, NTTS is dependent on the performance of each Center’s network within the Center and the network between Centers. Within the Center, NTTS’ distributed design minimizes performance issues attributable to the network. Throughput and response time evaluations are done periodically to ensure performance meets user requirements. In order to provide near real-time information at the Agency level, an innovative synchronization module performs over 9 million transactions annually. 

Two of the strategies used in designing NTTS provide for a high reuse factor; modular coding and portable user interfaces. NTTS supports NASA processes in a modular fashion, thereby providing a plug-in approach to NASA’s configuration of NTTS. This design was a key factor in NIH’s decision in adopting NTTS. Both the client user interface and the web interface are transportable and can be configured to use several commercially available database systems.

NTTS has three major version releases annually. This aggressive schedule has been maintained due to three key factors: NASA’s close involvement in system development, NTTS’ system design, and the supporting software tools.  Since the baseline system was achieved in 1999, the costs for development and maintenance of NTTS has decreased at a rate of 22%. In January 2000, an analysis was performed on selected costs comparisons for NTTS in three areas: software (database engines and client interfaces), software migrations to enhanced versions of the database engine, and annual technical support costs. It was estimated NASA has a 52% costs savings in software, a 90% costs savings in software migrations, and a 55% costs savings in annual technical support.


	Intellectual Property

	Copyrights Granted:
	KSS has requested permission to assert copyright; NASA is processing the permission request.

	Patents Granted:
	KSS elected to retain title to all disclosed inventions; no patent applications have been filed to our knowledge.

	Innovation

	Market surveys indicate NTTS’ strength is in its support of the total technology commercialization process; from identification of commercial potential to successful implementation. Commercial software products that support pieces of the process are available. Several activities have been initiated to purchase products that claim compatibility and efforts to achieve a workable integrated system have been put forth, but with no reported success. Market surveys further indicate that a commercial product based on NTTS supports a $25 – 30 million market. The customer base ranges from 515 federal labs to 35,000 commercial companies to 200 universities.

Original innovation has been and continues to be evident in each release of NTTS. Due to space limitations of this application, only five processes are presented here.

1. Automated Reminders - A large percentage of the information processed by the CTO results in a related action, immediate or future. NTTS responds to information entered by the user with E-mail notifications, action items, and/or chronology entries. The reminder module in NTTS is very robust and approaches being a mini-programming interface, in that, it provides the user with the capability to build custom reminders incorporating several conditions across multiple tables. There is virtually no step in the technology transfer process in which the reminders cannot provide benefit. 

 2. Synchronization Module – A key component of NTTS is its ability to provide information at both the Center and Agency levels. This module ensures that the Agency systems have near real-time information from the Center systems. Over 9 million transactions are processed annually.

3. DataPump – As NTTS has become a critical information base for both the Centers and the Agency, NASA’s methods for accessing the information has broadened. To support this requirement, a process was developed to establish relationships between database tables regardless of their actual location or underlying server software. DataPump is comprised of four components: Data Modeling, Data Pumping, Cache Management, and Control &Monitor.

4. Automated Metrics – In support of NASA’s commercialization performance reporting requirements and by executing the NASA defined algorithms, monthly metrics reports are E-mailed to NASA managers. Additionally, NTTS users can perform these calculations at any time and users will receive the commercialization status of any NASA Center, Enterprise, Program, or a combination of these.

5. Web Publishing – The web interfaces in NTTS include NASA’s commercial technology inventory, reporting on patent statistics, COTR commercial potential assessment, marketing and information dissemination. Web pages are built real-time directly from the database. In support of NASA’s collaboration with its technology transfer partners, the technology inventory site is designed to pass information on visitor registration directly to the supporting partner.


The purpose of the Supplemental Attachment is to provide the Software of the Year (SOY) Panel Members with most of the information necessary to evaluate each nominated software package. 

Each Center must submit a supplemental attachment for each software package they nominate. The information provided in the attachment must:

· Fit on six printed pages.  A page is a standard 8.5 x 11-inch piece of paper printed in 12 pitch Times Roman font with one-inch margins (top, bottom, and sides).  Note:  The SOY Panel Members will only be given the first 6 pages of the supplemental attachment submitted for each software package nominated.

· Contain all sections of the supplemental form (the evaluation sheet used maps directly to the sections in the supplemental form). 

· Be sufficiently focused and accurate to allow the SOY Panel Members to easily understand and score the nominated software. Please use the Glossary for an explanation of terms used in these guidelines and in the evaluation sheet.

There are eight sections on the evaluation sheet and eight corresponding sections in the supplemental form as follows:

	Section
	Title
	Required Information

	1. Refer to the glossary in Appendix I for a definition of terms used.)

2. For Sections III, IV, V, VI, and VII, use as much space as needed to describe the areas in the supplemental form, however, do not exceed the 6-page limit on the total supplemental form document.

	I
	Identification Information
	Provide:

· Software title, same as that used in Form 1329 (Space Act Award Application).

· NASA case number assigned during the processing of Form 1679,  and 

· Responsible Center(s) which includes the Center sponsoring the software nomination for SOY award and all other Centers involved in developing the software.

	II
	Software’s Developmental Status
	Provide the current Technology Readiness Level (as defined in Appendix II) of the software.  If the level is 6 or less the software will be automatically excluded from SOY competition.

	III

Part A
	Science & Technology Significance and Impact


	Describe the significance and impact (see definitions of significance and impact in the SOY Glossary) the software has on NASA’s mission.  Identify:

· NASA enterprises, programs, projects and technologies that are being directly supported by this software. 

· Client group.

· Why the software is significant in the Enterprise technology areas?

· The software’s impact in these areas.

	III

Part B
	Science & Technology Significance and Impact


	Describe the significance and impact the software has on other than NASA mission science & technology (e.g., biotechnology, medicine, education, etc.). This refers to the adaptation of NASA mission technologies to secondary technology application areas for clientele different than those originally intended. These technology areas are known as horizontal technologies (see glossary).  Identify:

· The sciences and/or technologies that are being directly supported by this software. 

· Client group.

· Why the software is significant in the horizontal technology application areas.

· The software’s impact in these areas. 

	IV
	Extent of Current and Potential Use


	Describe the extent to which the software is supporting or has potential to support government & private sector efforts.

For present use identify:

· Federal, state, and/or local governments using the software.

· Non-government (private sector) organizations using the software.

· Points of contact for each government and non-government organization using the software, including name, address, and phone number.

For potential use identify:

· Federal, state, and/or local governments that may make use of the software.

· Non-government (private sector) organizations that may make use of the software.

· Where and how the software’s sponsoring organization intends to try to expand the use of the software.

	V
	Usability of the Software


	Describe key factors, which make the software easy for the end user to use.

Specifically address:

· Ease of use features that help the end-user understand system displays, input requirements, and outputs.

· Technical support provided for problem consultation, trouble-shooting, debugging, fixes, maintenance, and enhancements.

· Documentation available including help functions.

· Training available.  Describe the courses to include media used (e.g., classroom, web, videos, etc.) target audience and schedule for the next 12 months.

	VI
	Quality Factors Considered in Software


	Provide the justification used for selecting each of the following:

· Architecture (e.g., Object oriented, functional decomposition, etc.)

· Programming language(s) used

· Operating environment (e.g., operating system(s), hardware platform(s), web interactive interface, etc.)

Furthermore, describe the quality factors that were addressed in developing the software and the tradeoffs made between each factor listed:

· Performance

· Reliability

· Function to include a description of the original requirements and changes made.

· Performance to include a description of the performance objectives and technical performance measures that were used.  Also indicate if the original performance objectives were achieved.

· Reuse

· Maintainability.

	VII
	Intellectual Property
	Identify the status of the software’s intellectual property protection (copyright or patent)

	VIII
	Innovation


	Describe the extent of innovation (newness, originality, and/or uniqueness) involved in developing the software.  Specifically address:

· The extent to which the software is a redevelopment of COTS equivalent software available in the market, and if COTS equivalent software exists, why the software was developed.

· Improvement/non-trivial modification made in developing the software.

· Any advances in the state-of-the-art achieved by the software. 

· Any ground-breaking/original software technologies such as new or novel methods, techniques, languages, processes, etc.


Advances the State-of-the-Art: Software that significantly improves or updates currently existing concepts, operating environments, development tools, languages or new processes. 

Assessment of Use: An evaluation of the extent of present use of the software and of potential use/marketability of the software.  Levels of use or potential use are defined as follows:

· Modest: fewer than 10 current or potential users.

· Average: 10 to 49 current or potential users.

· Above Average: 50 to 249 current or potential users.

· Excellent: 250 or more current or potential users.

Note:  For assessment of use, users are defined as completely independent organizations (e.g., companies, schools, agencies, etc.)

Copyright: A government issued grant of exclusive right to an author for an original work that is fixed in a tangible medium of expression, such as software.  This right includes the right to exclude others from copying, distributing, and from developing other software derived from the copyright protected software.

COTS (Commercial Off The Shelf) Equivalent SW Available on Market: Are there any software products on the market that are equivalent in functionality and capability to the nominated software product

Creativity: Producing meaningful new ideas, forms, methods, techniques, processes, systems, and interpretations or analogies.  Also, using new knowledge, ideas, and/or inventions to create new products or services.

Development Status: The current Technology Readiness Level (TRL) of the software package.  If the software is rated between 1 and 6, it is automatically disqualified from further SOY competition. The definitions of the TRL levels are found in Appendix II.

Documentation Quality: The degree to which published operating procedures, system functional descriptions, and technical specifications are understandable and useful.

Ease of Use: The end user’s perspective of how effortless the system is to interact with and understand.  This includes several user related issues such as:

· User system interface (e.g., a graphical user interface (GUI)) and the mechanisms (menus, icons and buttons) by which the user exercises the system functions, 

· User support provided, and 

· Flexibility in changing the content and format of system outputs (reports, displays, and other output).

Function: How closely the system processes match the end user’s requirements. Also, refers to verification of the software program with regard to its correctness in meeting the requirements specifications. 

Ground Breaking/Original: Software applications whose functionality never existed before. This item refers to the development of new software technologies such as new languages, methods, techniques and processes.  

Government Potential Use: The likelihood that the currently operational NASA software may be utilized in support of other government agencies (federal, state, or local).

Government Present Use: The extent of current federal, state, and/or local government utilization of the currently operational NASA software.  

Horizontal Technology: A Technology in one technology area of application that is adapted to a different area of application. 

Impact: The effect of the software on the enterprise, program, and/or project. Examples of impact include: cost and timesavings, increased productivity, reduced risk, and increased security and safety,
Improvement/Non-Trivial Modification: New software or any pre-existing software modified by more than a trivial variation or improvement.  A trivial variation or improvement includes minor code improvements that do not materially alter the software’s operation. 
Innovation: See creativity. 

Intellectual Property: Patents, copyrighted material, trade secrets, and other knowledge that is the basis for innovation.
Invention: Any new idea, concept, technique, device, or process that has not yet been commercialized.

Justification for selecting technology and/or approach chosen: This justification is concerned with use of effective architecture(s), languages and tools. What efforts were made to select an architecture that would assure the optimal technological approach?  For example:

· What was the architecture (Object-oriented, Function-based, etc) chosen and why?  

· What language(s) (such as 4GLs or specialized languages) was chosen and why? 

Maintainability: The ease and cost-effectiveness of system trouble-shooting, fixes, upgrades, and enhancements to meet changing system requirements.

NASA Case No: The number used in Form 1329 and is assigned by the Center Patent Attorney during processing of the New Technology Disclosure Form 1679.

NASA Enterprise Missions (Aerospace, Space Flight and Life & Micro-gravity Sciences, Earth Science, Space Science): these are the technology application areas directly associated with NASA’s mission and are defined in the Enterprise’s strategic plan. 

Non-Government Potential Use: The likelihood that the currently operational NASA software may be utilized in the support of industry and non-profit sectors.

Non-Government Present Use: The extent of current utilization by industry and/or non-profit sectors of the currently operational NASA software.

Other Science and Technologies: Horizontal or crosscutting technology areas (e.g., Biotechnology, Communications, Construction, Education, Environment, Information Technology, Manufacturing, Materials, Medicine, etc) and secondary uses of the technology: 

· Where the user(s) is not necessarily part of the clientele group for whom the application was originally developed. 

· Whose application extends outside of NASA’s mission support.

Patent: A government grant issued to an inventor or applicant for an invention that gives the inventor or applicant the right to exclude others from making, using, selling, or importing the patented invention.

Performance: The efficiency and effectiveness of the software system operation, in terms of responsiveness, throughput, cost and other technical performance measures.  Response is a measure of how quickly and effectively the system reacts to a user’s interaction with the system.  Throughput is a measure of the computational work (based on workload characterization) accomplished by the system (software and hardware) within a specified time.  The technical performance measures vary from system to system.  

Portability: The extent of compatibility of the software with different operating system environments.

Quality: The extent of the superiority or excellence of the software measured by factors such as: how correctly the software performs the functions for which it was designed; system performance; system reliability; maintainability; and reuse of design, specifications and code. 

Reliability: A measure of the probability that a system is operating satisfactorily at a given time.

Responsible Center: this is the sponsoring Center of the software nominated for the Software of the Year (SOY) Award.

Reuse: The extent to which the design, specifications, and/or source lines of certified software code of the system being considered for the SOY Award has been structured to facilitate adoption into systems to be developed in the future.  Also, the extent to which previous designs, specifications, and/or source lines of certified software code have been incorporated into the system being considered for SOY award.

Science and Technology Significance: The extent of impact the software has on NASA’s enterprise missions and/or the impact of the software on other science and Technology.  See “Other Science and Technology” for further definition in this area.

Significance: Why something stands out or is important.  Examples include: unique or greatly improved processes or products; functions, analytical tools and models that enable the development of systems or enable the execution of missions; and new and unique product that has a high probability of commercial success.

Technical Support: The support available for user assistance, trouble-shooting, fixes, upgrades, enhancements, and documentation.

Technology Commercialization: The process of new technology development through partnerships with government and industry with the objective of creating new products, processes, or services with commercial potential.

Technology Transfer: The process by which technology developed in one organization, in one area, or for one purpose is applied in another organization, in another area, or for another purpose
Technology Readiness Levels (TLR): The level of software system development.  There are nine software technology readiness levels, ranging from 1 to 9, associated with the NASA software development life cycle and software having a TRL of 6 or less is automatically disqualified from the Software of the Year competition.

Software Title: the software title should be the same as that used in Form 1329 (Space Act Award Application).

Understandability: The degree to which the end-user can easily grasp the conceptual operation of the software (i.e., the system architecture). For example, can the end-user easily understand the system displays and outputs?

Usability: How well the user can apply the system functions to his/her needs.  The software system usability attributes include understandability, ease-of-use, availability of technical support, quality end-user documentation, and availability of training. 

TRL 9: Actual system “flight proven” through successful mission operations Thoroughly debugged software. Fully integrated with operational hardware/software systems.  All documentation completed, and a successful operational experience.  Sustaining software engineering support in place. Actual system fully demonstrated.
TRL 8: Actual system completed and “flight qualified” through test and demonstration (Ground or Flight) Thoroughly debugged software.  Fully integrated with operational hardware and software systems.  Most user documentation, training documentation, and maintenance documentation completed.  All functionality tested in simulated and operational scenarios. V&V completed.

TRL 7: System prototype demonstration in a space environment Most functionality available for demonstration and test.  Well integrated with operational hardware/software systems.  Most software bugs removed.  Limited documentation available.

TRL 6: System/subsystem model or prototype demonstration in a relevant environment (Ground or Space) Prototype implementations on full-scale realistic problems.  Partially integrated with existing hardware/software systems. Limited documentation available.  Engineering feasibility fully demonstrated.

TRL 5: Component and/or breadboard validation in relevant environment Prototype implementations. Experiments with realistic problems.  Simulated interfaces to existing systems.

TRL 4: Component and/or breadboard validation in laboratory environment Standalone prototype implementations. Experiments with full-scale problems or data sets.

TRL 3: Analytical and experimental critical function and/or characteristic proof-of-concept Limited functionality implementations.  Experiments with small representative data sets.  Scientific feasibility fully demonstrated.

TRL 2: Technology concept and/or application formulated Basic principles coded. Experiments with synthetic data.  Mostly applied research.

TRL 1: Basic principles observed and reported Basic properties of algorithms, representations & concepts.  Mathematical formulations. Mix of basic and applied research.
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