Representative Task # 2
For pricing purposes only, assume that the task below is for 
Contract Years 1 -5:
A. Science Support and Product Generation, Archiving and Distribution
 The Contractor shall support the development, sustaining engineering and operation of data processing systems for product generation, archiving and distribution based upon the MODIS Adaptive Processing System (MODAPS) hardware architecture and common software base.  Instances of MODAPS supported under this task order are the MODIS SIPS (Science Investigator Processing System) which produces, archives and distributes MODIS data products, and the NPP (NPOESS Preparatory Project) Land PEATE (Product Evaluation and Algorithm Test Element) which produces, archives and distributes VIIRS data products.
Specific activities under this task order include:

i) Integrating software developed by the MODIS and VIIRS Science Teams and the NPP contractor (Northrop Grumman Space Technologies) into production software packages that will run in the MODIS Adaptive Processing System (MODAPS) to generate global products.  
ii) Operating the MODAPS system to generate, archive and distribute global products from the MODIS and VIIRS instruments.  
iii) Maintaining and enhancing MODAPS to improve system performance and reliability, add new functionality requested by users or operations staff, and meet IT security requirements. Changes include:

a. Modifying data ingest routines to accommodate new data sources; 
b. Modifying production scripts to implement different rules for  staging data  to accommodate new science products or to improve current products;
c. Modifying routines that generate custom products to accommodate new output formats or data transformations;

d. Modifying job scheduling and archiving routines and the underlying database tables to improve system performance and reliability; 

e. Integrating new computers, disk storage and open source software into MODAPS.  
iv) Performing quality assessment (Q/A) of global data products and posting know issues with product quality on Q/A web sites.  This activity includes :

a. Performing daily Q/A activities on MODIS and VIIRS products.  This includes ingesting and processing MODIS Land “Golden” tiles used to develop time-series statistics.
b. Maintaining a database of time-series statistics and other data for use in Q/A studies of the stability and accuracy of the MODIS and VIIRS products.
Task Assumptions

The following assumptions shall be made in your approach to this representative task:

· MODAPS will support processing and reprocessing of all data acquired by the MODIS instruments on EOS Aqua and Terra.
· MODAPS will also support the NPP Land Science Team in its quality assessment of products from the VIIRS instrument.

· MODAPS runs around the clock with the exception of scheduled periods for maintenance of 1 to 4 hours a week as required. 
·  MODIS product generation executives (PGEs) are mature and current versions of the software have been thoroughly tested.  An average of 2 changes per PGE for the 64 MODIS PGEs will be required to get these PGEs ready for a reprocessing campaign. Each PGE is tested by Science Team developers prior to delivery to the integration team.  The integration processes includes both unit testing of PGEs as they are integrated into MODAPS and science tests that involve product generation from raw radiances through multi-day products.  Collection 5 MODIS science processing software is available at: http://modis-sdst.gsfc.nasa.gov/source.html for your inspection.  
· The current version of the MODIS Science Data Processing System description document is available at: http://modis-sdst.gsfc.nasa.gov/documents.html    An updated version of this document describing how Collection 6 PGEs will execute is a deliverable under this RTO.

· Information about MODAPS computing systems and  MODIS product volumes and processing and distribution rates is available in “MODIS products and MODAPS computing systems” available at: http://modis-sdst.gsfc.nasa.gov/documents.html
· Delivery of fully integrated PGEs to support the reprocessing of MODIS Land and Atmosphere products occur at separate times driven by availability of improved science software from the MODIS team and resources to integrate, test and evaluate the software.   
· MODAPS software is written in C, Perl, Java and SQL and runs under the SGI Irix and Linux operating systems.  
· Configuration management of MODAPS software is handled through the open-source Subversion CM package and software bugs are tracked with Bugzilla.
· The system administration and land product quality assurance portions of this task will be performed onsite (at GSFC).  All other activities will be performed at the Contractor’s facilities offsite. 
· NPP satellite will launch in June 2010.  An end-to-end test o f the ground system elements which will include MODAPS will be conducted 12 months before launch.
· The 25 VIIRS PGEs that are being delivered by the NPP contractor are immature relative to MODIS software.     For these PGEs assume an average of 6 patches per PGE per year will be required.  These VIIRS PGEs based on early MODIS algorithms adapted to take into account the differences in the spectral and spatial performance of the VIIRS instrument and to run in a real time processing environment on IBM servers using memory structures to pass interim products between PGEs.  A toolkit has been written to adapt this software to run in the MODAPS system where all products are written out as disk files and not passed between science processing software as persistent memory structures.
· There are also 19 PGEs developed in-house based on MODIS Level 3 PGEs.  Assume 1 change per PGE per year will be required for the in-house developed software.
· Details on the VIIRS processing software (our best understanding of the current delivery from the IPO contractor team ) and how this software will be modified to run in the MODAPS system, aka NPPDAPS, is described in the document “Land PEATE VIIRS Science Data Processing System Description” available at:                http://modis-sdst.gsfc.nasa.gov/documents.html
· The NPP SDS VIIRS Land PEATE System Design document available at: http://modis-sdst.gsfc.nasa.gov/documents.html
· Interactions with MODIS and VIIRS science team members will generally be via email and by phone.  A 3-day MODIS and VIIRS science team meeting will be held in the Baltimore-Washington area once a year.  Key software developers and quality assessment personnel on the task, who interact with Science Team members, attend this meeting.  
· Enhancements to the MODAPS system will be reviewed with the government MODAPS manager and prioritized to fit within the level of staff proposed for this activity in years 1 and 2.

· Atmosphere PGEs for a reprocessing campaign consist of the MODIS Level 1 PGEs, (PGE 00, 01, 01b, 01cd, 02, 03, 60, 71, 92 and 93) and PGEs that make Atmosphere products (PGE 04, 06, 55, 56,  57, 69, 70, 81, 83, 85, 89 and 90)
· Land PGEs for a reprocessing campaign consist of MODIS Level 1 PGEs (PGE 00, 01, 01b, 01cd, 02, 03, 60, 71, 92 and 93)  and the PGEs that make the Land products (PGE 7, 8, 11-16,  21-38, 40-46, 58, 59, 65-67, 72, 75,80, 82,84, 86,88 and 94)
Task Deliverables

During the first 12 months of this task order, the contractor shall:
i) Develop a new release of the MODAPS system that includes:
a. Improvements to the MODAPS distribution web page http://ladsweb.nascom.nasa.gov/ to make it easier for users to locate information about the MODIS products distributed by MODAPS.

b. Capability for near real time processing of MODIS products from Level 0 data where the contacts have not been time ordered nor are duplicate packets guaranteed to be removed.

c. Web services to serve MODIS products and post-processing capabilities to science and applications users.

ii) Deliver updated NPP SDS VIIRS Land PEATE System Design document and Land PEATE VIIRS Science Software Data Processing System Description document.
iii) Deliver at-launch version of VIIRS Land PEATE data system,  which will include all at-launch VIIRS product generation software integrated into MODAPS, quality assessment tools and a fully functional VIIRS Land Q/A web site. 
iv) Deliver a PCR (PGE change request) that details the improvements to each Atmosphere PGE with examples from the current Collection 5 product and the improved product that will be produced in Collection 6.

v) Deliver fully integrated Atmosphere PGEs for the Collection 6 reprocessing.

During the second 12 months of this task order, the contractor shall:

vi) Deliver a new MODAPS release based on new requirements from MODIS science team, the VIIRS Science Team and user input collected over the previous 12 months.
vii)  Deliver updates to VIIRS product generation software into the Land PEATE processing system.  Documentation accompanying updates will include the author of the change, a description of the change (bug fix or algorithm enhancement) including link to supporting documentation from science team member for algorithm improvements and description of tests run on the software and analysis of test results.
viii) Deliver a PCR (PGE change request) that details the improvements to each Land PGE with examples from the current Collection 5 product and the improved product that will be produced in Collection 6.

ix) Deliver fully integrated Land PGEs for the Collection 6 reprocessing.

x) Deliver MODIS Science Data Processing System Description document updated with changes to PGEs for the Collection 6 reprocessing.

During the 3rd through 4th years of this task order, the contractor shall:

xi) Deliver 1 MODAPS software release per year based on new requirements from MODIS science team, the VIIRS Science Team and user input collected over the previous year.
xii) Deliver updates to VIIRS product generation software into the Land PEATE processing system.  Documentation accompanying updates will include the author of the change, a description of the change (bug fix or algorithm enhancement) including link to supporting documentation from science team member for algorithm improvements and description of tests run on the software and analysis of test results.

xiii) Complete the Collection 6 reprocessing of MODIS products from February 2000 through December 31, 2011.
xiv) Deliver fully integrated PGEs for a Collection 7 reprocessing of Atmosphere products with documentation detailing nature of improvements in the products illustrated with results from full scale testing of the integrated PGEs.

During the 5th year of this task order, the contractor shall:

xv) Deliver updates to VIIRS product generation software into the Land PEATE processing system.  Documentation accompanying updates will include the author of the change, a description of the change (bug fix or algorithm enhancement) including link to supporting documentation from science team member for algorithm improvements and description of tests run on the software and analysis of test results.

xvi) Deliver fully integrated MODIS PGEs for a Collection 7 reprocessing of MODIS Land products with documentation detailing nature of improvements in the products illustrated with results from full scale testing of the integrated PGEs.
xvii) Deliver MODIS Science Data Processing System Description document updated with changes to PGEs for the Collection 7 reprocessing.

Target Performance Standards

(1)  PGE (product generation executive) changes received from the MODIS Science Team will be integrated and baselined under CM within an average of 4 business days.  
 (2)  A full scale test of the baselined MODIS PGE with all PGEs in its processing chain will be conducted within an average of 7 business days after the software is baselined.

 (3)  An analysis of the test results for MODIS PGEs will be completed by quality assessment team and documented at a land or atmosphere quality assessment web site within an average of 7 business days after the full scale test has completed.
(4)  For the changes to MODIS PGEs that the Science Team and Quality Assessment team conclude should be placed into production based on the results of the full scale tests, a PGE Change Request (PCR) will be prepared within 3 business days.  The PCR will summarize the nature of the change to the PGE, the rationale for placing the modified PGE into production including results from the full scale test that demonstrate the modifications to the PGE has improved performance or product quality.
 (5)  Changes to VIIRS processing software will be processed within an average of 2 business days per PGE from the receipt of revised production software from the NPP contractor or the VIIRS science team.
 (6)  All software bugs will be entered into the Bugzilla defect tracking system within 3 business days of discovery. Status of items in Bugzilla will be reviewed with the government on a weekly basis.
 (7) Processing, archiving and distribution systems will maintain an operational availability of not less than .95.
Task Performance Period:  Contract Years 1 through 5
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