





[bookmark: _GoBack]Instructions for NASA Form 1679

Please follow the instructions below for filling out and submitting a New Technology Report (NTR).  For more information, please contact the IPO at 301-286-5810.   

Instructions:

1. For Box #5, please put the Lead Innovator’s Employer Status as Innovator #1.
1. For Box #7, if a contractor is an Innovator, please indicate their Contracting Officer’s Technical Representative (COTR).  This should be found in their contract.  
1. For Box #8, if a contractor/university employee is an Innovator, please indicate their Contractor/Grantee/Company New Technology Representative.  This should be found in their contract.  However, if it is noted as Nona Cheeks, please disregard.  The individual should be someone at the company/university who can approve of the disclosure to NASA.  If the contract states Nona Cheeks or the Representative is unknown, then the contractor’s boss would be the default. For multiple companies and/or universities, a Contractor/Grantee/Company New Technology Representative will be required for each company and/or university represented.
1. For Box #9, when writing the Brief Abstract, please include the following information:
1. The project that this technology was developed for and/or IRAD/SBIR/STTR and year. (Note: If this was made as a business tool (not developed due to a NASA need), please indicate this in your abstract.)
1. Specific and detailed space or aeronautical applications that this technology can be used for. (We need this in the abstract even though you also put it in Section IV.)
1. Specific and detailed commercial applications. (We need this in the abstract even though you also put it in Section IV.)
1. Please spell out any abbreviations and expand your brief abstract to include some of the information that is included in the other sections (technical description, description of problem, uniqueness, etc.) 

Note: Please make every effort to provide detailed information as the brief abstract is specifically looked at when determining awards.

For Signatures:  Please note that by typing a name in Box #18, you are hereby electronically signing for the individual.  Please obtain approval from the individual before doing so.   Some notes on Signatures:

1) Please have the Lead Innovator sign as Innovator #1.
2) As applicable, please have the Contractor/Grantee/Company New Technology Representative sign as Witness #1.  
3) As applicable, please have the COTR sign as Witness #2.
4) Witness #1 and #2 can be left blank for NTRs that only have Civil Servant (GE) Innovators.

Submission:  Once completed, forms should be emailed to the Innovative Partnerships Program Office at TechTransfer@gsfc.nasa.gov . In your email, please indicate the program/funding source for the technology development.
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	CONTRACTOR CASE NO.
[bookmark: Text36]EED/EDSC

	This is an important legal document.  Carefully complete and forward to the Patent Representative (NASA in-house innovation) or New Technology Representative (contractor/grantee innovation) at NASA.  Use of this report form by contractor/grantee is optional; however, an alternative format must
	NASA CASE NO. (OFFICIAL USE ONLY)
     

	at a minimum contain the information required herein.  NASA in-house disclosures should be read, understood and signed by a technically competent witness in the witness signature block at the end of this form.  In completing each section, use whatever detail deemed appropriate for a “full and complete disclosure.”  Contractors/Grantees please refer to the New Technology or Patent Rights – Retention by the Contractor clauses.  When necessary, attach additional documentation to provide a full, detailed description.

	1. DESCRIPTIVE TITLE   
  Earthdata Search (Open Source Software Release Request)

	2. INNOVATOR(S)  (For each innovator provide: Name, Title, Work Address, Work Phone Number, and Work  E-mail Address.  If multiple innovators, number each to match Box 5.)
[bookmark: Text5]1. Patrick Quinn, Software Engineer, 101 N. Columbus St., Suite 200, Alexandria, VA 22314, 703-650-5490 Ext. 707, patrick@element84.com
2. Jeff Siarto, Designer, 101 N. Columbus St., Suite 200, Alexandria, VA 22314, 703-650-5490 Ext. 708, jeff@element84.com
3. Matthew Crouch, Software Engineer, 101 N. Columbus St., Suite 200, Alexandria, VA 22314, 703-650-5490 Ext. 710, matthew@element84.com
4. Laura Blanchard, Interaction Designer, 1011 Western Avenue, Suite 810, Seattle, WA 98104, 206-447-9551, laura@blinkux.com


	3. INNOVATOR’S EMPLOYER WHEN INNOVATION WAS MADE  (For each innovator provide: Name, Division and Address of Employer, Organizational Code/Mail Code, and Contract/Grant Number if applicable.  If multiple innovators, number each to match Box 5.)
[bookmark: Text6]1. Patrick Quinn, Element 84, Inc., 101 N. Columbus St., Suite 200, Alexandria, VA 22314, Contract NNG10HP02C
2. Jeff Siarto, Element 84, Inc., 101 N. Columbus St., Suite 200, Alexandria, VA 22314, Contract NNG10HP02C
3. Matthew Crouch, Element 84, Inc., 101 N. Columbus St., Suite 200, Alexandria, VA 22314, Contract NNG10HP02C
4. Laura Blanchard, Blink UX, 1011 Western Avenue, Suite 810, Seattle, WA 98104, Contract NNG10HP02C


	4. PLACE OF PERFORMANCE  (Address(es) where innovation made)
[bookmark: Text7]5700 Rivertech Ct.
Riverdale, MD 20737

101 N. Columbus St.
Suite 200
Alexandria, VA 22314

1011 Western Avenue, Suite 810
Seattle, WA 98104


	5. EMPLOYER STATUS (choose 
one for each innovator)
[bookmark: Text160]                   
 Innovator #1    Innovator #2

[bookmark: Text8]        SB                     SB




 Innovator #3       Innovator #4



        SB                    SB



     GE = Government 
     CU = College or University
     NP = Non-Profit Organization
     SB = Small Business Firm
     LE = Large Entity
	6. ORIGIN (Check all that apply and provide all applicable numbers. If multiple Contracts/Grants, etc., list Contract/Grant Numbers in Box 3 with applicable employer information.)

	
	[bookmark: Check1][bookmark: Text9] |_| NASA In-house Org. Mail Code      
 |_|Grant/Cooperative Agreement No.       	     
 |_|Prime Contract No. NNG10HP02C     
	Task No. 7, Revision 8      Report No.            
|_|Subcontractor;	Subcontract Tier         
|_|Joint Effort (contractor, subcontractor and/or grantee 
contribution(s), and NASA in-house contribution)
 |_|Multiple Effort (multiple contractor, subcontractor 
and/or grantee contributions, no NASA in-house contribution)
|_|Other (e.g., Space Act Agreement, MOA) No.      
	WBS       
WBS       
WBS       

WBS       




WBS       

	7. NASA CONTRACTING OFFICER’S TECHNICAL REPRESENTATIVE (COTR)

	Daniel Marinelli
	8. CONTRACTOR/GRANTEE NEW TECHNOLOGY REPRESENTATIVE (POC)
Deanna Yu

	9. BRIEF ABSTRACT (A general description of the innovation which describes its capabilities, but does not reveal details that would enable duplication or imitation of the innovation.)

Earthdata Search is a web application enabling users to quickly and intuitively discover, search, visualize, and access Earth Science data in a highly visual manner.  It interfaces with and demonstrates current state-of-the-art services provided by NASA EOSDIS such as the Common Metadata Repository (CMR) for sub-second search results, the Global Imagery Browse Services (GIBS) for fast tiled imagery visualizations of data, and OPeNDAP for data access, transformation, and subsetting.
Earthdata Search's core capabilities include: Browsing data collections by search facets, searching for data collections by keywords, date, and time, viewing recent and featured data collections, viewing detailed information about data collections or data files, searching collections for matching granule file results, filtering granule results by various criteria including location and time, visualizing granule results on a timeline or on a map, cross-comparing granule results from multiple datasets, configuring service options for data granules, accessing data granules, and saving site interaction in projects for later reference.  

	SECTION I – DESCRIPTION OF THE PROBLEM OR OBJECTIVE THAT MOTIVATED THE INNOVATION’S DEVELOPMENT  (Enter as appropriate: A. – General description of problem/objective; B. – Key or unique problem characteristics; C. – Prior art, i.e., prior techniques, methods, materials, or devices performing function of the innovation, or previous means for performing function of software; and D. – Disadvantages or limitation of prior art.)

A. Users of Earth Science data required simpler data discovery, filtering, and access.  New NASA EOSDIS service offerings allowed easier access, but no clients existed which could take full advantage of them for the target users.
B. The Earthdata Search client interaction designs were produced by interaction design experts who conducted a user study
C/D. The most direct prior art is NASA's ECHO Reverb (https://reverb.echo.nasa.gov/reverb/) which serves most of the same use cases and was built on older technology with less access to user interaction expertise.  NASA Worldview (https://earthdata.nasa.gov/labs/worldview/) allows visualizing similar data opts for a simplified interface and lacks advanced filters, manipulation, and data access and only provides access to a subset of the data available in Earthdata Search.  USGS GloVIS (http://glovis.usgs.gov/) allows visualizations of single files but supports a very small number of datasets and lacks advanced filtering.  NASA EOSDIS Data providers generally provide access to their own data through a custom interface.  None of these provide access to the full catalog of data available in Earthdata Search.  Additionally, none of the data provider clients supported GIBS-based granule file visualizations or timeline views when Earthdata Search was developed.  Some data providers have asked to repurpose Earthdata Search to provide a client of their own.  Key data provider search clients: http://nsidc.org/data/polaris/ https://vertex.daac.asf.alaska.edu/ http://earthexplorer.usgs.gov/

	SECTION II – TECHNICALLY COMPLETE AND EASILY UNDERSTANDABLE DESCRIPTION OF INNOVATION DEVELOPED TO SOLVE THE PROBLEM OR MEET THE OBJECTIVE  (Enter as appropriate; existing reports, if available, may form a part of the disclosure, and reference thereto can be made to complete this description: A. – Purpose and description of innovation/software; B. – Identification of component parts or steps, and explanation of mode of operation of innovation/software preferably referring to drawings, sketches, photographs, graphs, flow charts, and/or parts or ingredient lists illustrating the components; C. – Functional operation; D. – Alternate embodiments of the innovation/software; E. – Supportive theory; F. – Engineering specifications;
G. – Peripheral equipment; and H. – Maintenance, reliability, safety factors.)

  A. Earthdata Search was developed from the start using strong user interaction practices and built on the latest services available from NASA EOSDIS.  It allows users to quickly and intuitively discover, search, visualize, and access Earth Science data held.  Specific novel features are listed in Section III.

	SECTION III – UNIQUE OR NOVEL FEATURES OF THE INNOVATION AND THE RESULTS OR BENEFITS OF ITS APPLICATION   (Enter as appropriate: A. – Novel or unique features; B. – Advantages of innovation/software; C. – Development or new conceptual problems; D. – Test data and source of error; E. – Analysis of capabilities; and F. – For software, any re-use or re-engineering of existing code, use of shareware, or use of code owned by a non-federal entity.)

A. 1) A workflow wherein users use search filters to narrow data and download all data matching those filters (Existing clients require manual selection of data). 2) Visualization of data by extracting data from tile-based images on the browser and generating a composite mask used to render the data.  3) Immedate rendering of search results, allowed by performance improvements.  4) A data access workflow which batches request options to allow easier processing
B. Earthdata Search is one of only two web clients offering access to NASA's ECHO/CMR data catalog of Earth Science data (the other being Reverb, https://reverb.echo.nasa.gov/reverb/).  Through user research, Earthdata Search offers dramatic user interaction and usability improvements over existing clients targeting similar users.
F. See included files "Earthdata-Search-Distributed-Dependencies.pdf" for dependencies whose source would be distributed with the Earthdata Search source, and "Earthdata-Search-Non-Distributed-Dependencies.pdf" for dependencies which would not be distributed in source or binary form with the Earthdata Search source.    

	SECTION IV – SPECULATION REGARDING POTENTIAL COMMERCIAL APPLICATIONS AND POINTS OF CONTACT (Including names of companies producing or using similar products.)

Components created for Earthdata Search would be reusable in a wide range of projects of all types, including those not directly related to Earth Science research.  These components include:
- A library for great circle math
- A SVG-based timeline data view, usable for any type of timeline data
- A Ruby-based client library for NASA's ECHO/CMR Earth Science data holdings
- Plugins to the Leaflet open source mapping software which allow:
  - Drawing polygons and lines following great circle paths with correct interiors even when covering poles or crossing the antimeridian
  - Switching projections and updating/redrawing layers when switching projections
  - Drawing lat/lon bounding boxes in polar projections
  - Masking and compositing shapes from image tile layers
- A plugin for reusing browser sessions in integration tests, making them run significantly faster
- A plugin for reliably waiting the minimal time possible for timeouts, animations, and asynchronous calls in integration tests
- Configuration for the VCR Ruby gem which runs faster than recommended configurations and dramatically reduces source code merge conflicts


	10. ADDITIONAL DOCUMENTATION  (Include copies or list below any pertinent documentation which aids in the understanding or application of the innovation (e.g., articles, contractor reports, engineering specs, assembly/manufacturing drawings, parts or ingredients list, operating manuals, test data, assembly/manufacturing procedures, etc.).)
                                                              


	                                         TITLE                                                                                                                                          PAGE            DATE


	Earthdata Search website: https://search.earthdata.nasa.gov
	N/A
	     

	Blink - NASA Earth Data Search and Access Prototype - Annotations 
	index.html
	2013-12-04

	Blink_NASA_Raytheon_EarthdataSearch_UserResearchReport.pdf
	All
	2013-08-01

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	11. DEGREE OF TECHNOLOGY SIGNIFICANCE (Which best expresses the degree of technological significance of this innovation?)
[bookmark: Check2][bookmark: Check3][bookmark: Check4]	 |_|Modification to Existing Technology	        |_| Substantial Advancement in the Art	     |_| Major Breakthrough

	12. STATE OF DEVELOPMENT
[bookmark: Check5][bookmark: Check6][bookmark: Check7][bookmark: Check8][bookmark: Check9][bookmark: Check10]	 |_| Concept Only	  |_|Design	  |_|Prototype	  |_|Modification	  |_|Production Model	  |_|Used in Current Work

	13. PATENT STATUS (Prior patent on/or related to this innovation.)

[bookmark: Check11]     |_|Application Filed	Application No.      				Application Date       
[bookmark: Check12]     |_|Patent Issued           Patent No.      					Issue Date       

	14. INDICATE THE DATE OR THE APPROXIMATE TIME PERIOD WHICH THIS INNOVATION WAS DEVELOPED (i.e., conceived, constructed, tested, etc.)
2013-07-01 to Present (ongoing software project)

	15. PREVIOUS OR CONTEMPLATED PUBLICATION OR PUBLIC DISCLOSURE INCLUDING DATES  (Provide as applicable: A. – Type of publication or disclosure, e.g., report, conference or seminar, oral presentation; B. – Disclosure by NASA or Contractor/Grantee; and C. – Title, volume no., page no., and date of publication.)
The source and designs have not been published.  The running web application is available publicly at https://search.earthdata.nasa.gov

A. Oral presentation and demonstration
B. Disclosure by contractor
C. ESIP 2014 Summer Meeting, Breckenridge, CO, July 8, 2014

A. Oral presentation and demonstration
B. Disclosure by contractor
C. AGU 2014 Fall Meeting, San Francisco, CA, December 19, 2014 (planned)

	16. QUESTIONS FOR SOFTWARE ONLY

	[bookmark: Check13][bookmark: Check14](a)	Using non-NASA employees to beta-test the program?	   |_|YES	   |_|NO	If Yes, done under a beta-test agreement?	|_|YES	|_|NO
(b)	Modification of this program continued by civil servant and/or contractual agreement?	|_|YES	|_|NO
[bookmark: Text10](c)	Copyright registered?	  |_|YES	  |_|NO	  |_|UNKNOWN	If Yes, then by whom?        
(d)	Has the latest version been distributed outside of NASA or contractor?	|_|YES	|_|NO	|_| UNKNOWN
[bookmark: Text11]If Yes, date of first disclosure:  2014-07-08
[bookmark: Check29][bookmark: Text12](e)  Were prior versions distributed outside of NASA or Contractor?  |_|YES     |_|NO    If Yes, supply NASA or contractor contract:      
(f)	Contains or based on code not owned by U.S. Government or its contractors?	   |_|YES	  |_|NO	|_| UNKNOWN
[bookmark: Text13]	If Yes, name of code and code’s owner:  See included files "Earthdata-Search-Distributed-Dependencies.pdf" for dependencies whose source would be distributed with the Earthdata Search source, and "Earthdata-Search-Non-Distributed-Dependencies.pdf" for dependencies which would not be distributed in source or binary form with the Earthdata Search source.    
      Has a license for use been obtained?	     |_|YES	     |_|NO	    |_| UNKNOWN


	17. DEVELOPMENT HISTORY

	STAGE OF DEVELOPMENT
	DATE
(MM/YYYY)
	LOCATION
	IDENTIFY SUPPORTING WITNESSES (NASA in-house only)

	a. First disclosure to others
	     
	[bookmark: Text15]Source code not yet disclosed or distributed
	[bookmark: Text16]     

	b. First sketch, drawing, logic chart or code
	09/2013
	[bookmark: Text17]5700 Rivertech Ct.
Riverdale, MD
	[bookmark: Text18]Kevin Murphy

	c. First written description
	11/2013
	[bookmark: Text19]5700 Rivertech Ct.
Riverdale, MD
	[bookmark: Text20]Kevin Murphy

	d. Completion of first model of full size device (invention) or beta version (software)
	07/2014
	[bookmark: Text21]5700 Rivertech Ct.
Riverdale, MD     
	[bookmark: Text22]Kevin Murphy

	e. First successful operational test (invention) or alpha version (software)
	01/2014
	[bookmark: Text23]5700 Rivertech Ct.
Riverdale, MD
	[bookmark: Text24]Kevin Murphy

	f. Contribution of innovators  (if jointly developed, provide the contribution of each innovator)
[bookmark: Text34]1. Patrick Quinn - Development of software components across the entire application
2. Jeff Siarto - Visual and interaction design for all components
3. Matthew Crouch - Development of software components across the entire application
4. Laura Blanchard - Initial visual design of search screens and data access


	g. Indicate any past, present, or contemplated government use of the innovation
[bookmark: Text33]The application is in active use, available to Earth Science researchers both within the government and among the public.  NASA EOSDIS data providers have expressed interest in repurposing the application source for their provider-specific search clients. 

	18. SIGNATURES OF INNOVATOR(S), WITNESS(ES), AND NASA APPROVAL

	TYPED NAME AND SIGNATURE (Innovator #1)
[bookmark: Text27]Patrick Quinn
	DATE
1/2/2015
	TYPED NAME AND SIGNATURE (Innovator #2)
Matthew Crouch
	DATE
1/7/2015

	TYPED NAME AND SIGNATURE (Innovator #3)
[bookmark: Text28]Jeff Siarto
	DATE
1/8/2015
	TYPED NAME AND SIGNATURE (Innovator #4)
Laura Blanchard
	DATE
1/12/2015

	TYPED NAME AND SIGNATURE (Witness #1)
[bookmark: Text29]Cynthia Spiller-Goodman
	DATE
1/15/2015
	TYPED NAME AND SIGNATURE (Witness #2)
Daniel Marinelli
	DATE
1/15/2015

	NASA      APPROVED
	[bookmark: Text30]TYPED
NAME	     
	SIGNATURE

	DATE
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