
Task 4: GMAO Operational Software Development and Maintenance and GMAO System Test
ATR: Gi-Kong Kim

Period of Performance: January 1, 2009 – December 31, 2010
The purpose of this task is to develop and maintain operational DAS software for delivery of GEOS data assimilation and forecast products in support of NASA Earth Science instrument teams and missions.   In addition to the operational GEOS SW development, the contractor shall develop GEOS system test plans, test procedures and test reports for GEOS system verification, GEOS system validation, and GEOS system operational end-to-end testing.  The operational GEOS system will remain operational throughout the task performance period.  The operational GEOS forward processing will have two separate streams, one for EOS instrument teams, missions, and authorized users, and the other for the CERES team.  The 30-year reanalysis using GEOS-5 in support of the MERRA project will continue during the task performance period.  The GEOS system is expected to be upgraded periodically, once or twice a year typically, to improve the scientific data quality.  It is expected that each GEOS system upgrade will require GEOS data reprocessing for the EOS instrument teams.  GMAO will provide real-time support for field campaigns, typically one or two a year.  The high performance computers (HPC) at NCCS used for the GEOS-5 data production may be replaced with a new architecture.   
The following subtasks are to be performed for maintenance and development of the GEOS systems.

Specific operational SW development sub-tasks include:

(a) For the GEOS systems, the contractor will support the ATR in defining the operational software requirements and producing a software architecture design based on requirements.  For new operational software components, the contractor will conduct design walk-throughs, develop operational software components and conduct software walk-throughs or inspections.

The contractor will be responsible for development and maintenance of software components required to integrate upgrades to the GEOS systems into the operational environment.  The contractor will be responsible for addressing operational software patches for GEOS systems.  The patches will result from PRs, DRs, or CRs. The typical codes to be developed are input data preprocessing, I/O routines including output data formatting (such as EOS-HDF) for external customers, job scheduling scripts, and data management scripts.  When the HPC architecture at NCCS is changed, the contractor will be responsible for the development and testing all the operational system components to migrate the operational GEOS system to new HPC systems.  The contractor will be responsible for completing the operational system migration.  The contractor will provide technical summaries on development approach when requested to assist the SMT in making critical development or management decisions.  

(b) The contractor will be responsible for supporting multi-year reanalysis or reprocessing assimilations using the GEOS operational systems.   This support will consist of identifying observations and boundary conditions required, identifying their location for acquisition, and acquiring and preparing the data for the GEOS operation or the reanalysis.  The contractor will also prepare unique job control scripts for reanalysis and prepare the scheduler and/or crontab for invoking the job stream.  The contractor will work to clarify output streams, archival, and pickup/push for GSFC DISC.  

(c) The contractor will be responsible for providing job control/script, including user-friendly utilities for setting up the experiments and making post-processing more flexible.  The contractor will provide assistance to scientific software developers on synchronizing with new releases of GEOS systems.  The contractor will provide general support to GEOS data users, external or internal, in answering questions or solving technical problems related to the use of GEOS data.

(d) The contractor will maintain software development within the CVS software repository.  The Contractor shall merge branches, integrate software components, and build the GEOS DAS for system verification (testing) and subsequent promotion of the system to Operations.  The Contractor shall maintain the baselined GEOS DAS software versions in the CM repository following the approved CM procedure.  The Contractor shall maintain and track all change documents, such as Change Requests (CRs), Discrepancy Reports (DRs), Problem Reports (PRs). The Contractor shall maintain and enhance, as needed, the structure of the baseline repository for development, testing, and Operations.  The Contractor shall work with the government to develop, implement, and perform backup procedures to ensure the availability of the most recent GEOS DAS release.  

(e) The contractor will be responsible for maintaining and updating the file specification document that describes the format, frequency and fields in each of the data products. 

(f) The contractor will support external elements such as the GSFC DISC, EOS instrument teams, and high resolution forecast data users testing by providing sample operational datasets.  The contractor will provide support to GSFC DISC on the definition and implementation of modifications to the GMAO/DISC interface.

(g)  The contractor will develop test plans to evaluate functional behavior and throughput performance of new releases of GEOS systems.  The contractor will define test datasets, test targets and specific run-time configurations modifications for system verification, system validation and operational end-to-end tests.  The testing will potentially include system verification, system validation, operational end-to-end tests, and system porting from altix to discover computer environment at NCCS.   The scope of the testing activity should be reviewed periodically to see if there are additional test scenarios that would benefit the entire process.  Based on test plan activities, the contractor will update job scripts to support test phases.  The contractor will initiate all test phases and monitoring.  The contractor will define procedures for monitoring extensive tests, system validation.  The contractor will update the status of each experiment on the Intranet.  The contractor will manage discrepancies encountered through each test phase via a discrepancy reporting (DR) process.  The contractor will hold DR meetings to facilitate timely resolution.  The contractor will generate test reports corresponding to each test plan.  These reports will capture which build of software was used to support each phase of testing, DRs encountered and resolved during each phase of testing, and evaluation of functional behavior and throughput performance.  For new releases that require a system validation, the Science Group will assess the scientific quality and provide a summary for inclusion in the test report.

(h)  The contractor will provide sub-task schedule details and updates to ATR for inclusion in high level schedule.

Deliverables:  GEOS system test plans, test reports, updates to the data products file specification documents
Travel:  2 2-person 4-day domestic trips per year are expected
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