STATEMENT OF WORK FOR

NAVIGATION SENSOR SYSTEM INTERFACE (NAVSSI)

SOFTWARE ARCHITECTURE DEVELOPMENT

1.0
INTRODUCTION


The SPAWAR Systems Center San Diego is the Central Engineering Activity (CEA) for evolutionary development of the Navigation Sensor System Interface (NAVSSI). 


NAVSSI accepts and processes data from the Global Positioning System (GPS) and other ship navigation sensors and sends real-time common, accurate position, velocity, almanac and time data to combat systems and command, control, communications, computer, and intelligence terminals (C4I).  The NAVSSI development program currently addresses the following surface platforms:  CV/CVN, CGN, CG 47, DD963, DDG, FFG, LCC, LHA, LHD, LPD, LSD, AE, AO and AGF. Depending upon the platform involved, NAVSSI will interface with GPS sensors, Internal Navigation Systems and user equipment including but not limited to weapons systems.


SPAWAR Systems Center is responsible for the development of requirements in the support of the NAVSSI Program. The Real Time Subsystem (RTS) portion of the NAVSSI includes the interfacing to various platform based configurations that include GPS VME Receiver Card (GVRC), AN/WSN-7, Fiber Optic Data Multiplexing System (FODMS), Battle Force Tactical Trainer (BFTT), TPX-42, Integrated Communications and Navigation (ICAN), Smart Ship Core Technologies, other sensors and navigation users.

The NAVSSI system integrates platform navigation sensors with a VME based computer navigation system.  The NAVSSI system uses advanced and intelligent software solutions, such as the Navigation Sensor Integration (NSI) function, to provide a “best” navigation solution to shipboard navigation users.  The implementation of navigation system design requirements, via software solutions, demands the use of state-of-the-art software architecture design.  The resulting software development must be conducted in a process improvement environment intended to achieve the minimum Software Engineering Institute (SEI) Capability Maturity Model (CMM) level 2.  The contractor shall further, through the contractual efforts outlined below, build on the CMM level 2 achievement to further the project CMM status to level 3.

2.0
SCOPE


The NAVSSI software architecture development efforts covered by this Statement of Work (SOW) addresses both existing and yet to be developed navigation systems and sensors as well as investigations concerning system impact upon host platform and Fleet operational effectiveness.  Under this effort, the contractor shall provide system/error modeling and associated analysis of performance for host platform navigation suite equipment.  Conversion of algorithms and software to Navy architectures and formats will be required, as will be the reduction and evaluation of test data associated with designated systems.  System development and integration design functions shall be provided.


Specific tasks shall be assigned via Task Orders issued by the Contracting Officer.  The contractor shall provide systems engineering, software architecture design, requirements definition and analyses as required in the areas of Navigation, Guidance and Control.  Contractor efforts shall comprise software implementation/coding utilizing real-time Ada software solutions, system/software integration, supporting software documentation, and test/evaluation of implemented software design.  Effort shall include detailed analyses of functional and performance requirements, technology assessments, independent design verification and validation, performance of detailed simulations, development and maintenance of system specifications, and analyses of system test/evaluation requirements.  Also included in the support of navigation systems are resolution of interface requirements, networking topology design, development/definition of communication networking protocols/security and integration of software configuration management tools in support of software development.  

Specific technical reports, data and deliverables shall be specified in each delivery order in accordance with the Contracts Data Requirements List (CDRL) list and will vary according to the requirements of each delivery order.

3.0
REQUIREMENTS

3.1
NAVIGATION SYSTEM ENGINEERING SUPPORT REQUIREMENTS


General: The contractor shall generate navigation system trade-off analyses, navigation specifications, interface requirements and analyses of navigation systems network intercommunication requirements. 

3.1.1
System Design Trade-Off Analysis


The contractor shall perform trade-off analyses of candidate navigation system implementation approaches and designs to determine which approach provides the best solution to resolving identified problems or meeting stated requirements.  The contractor shall utilize simulation studies, processed test data, and analytical methods to fully evaluate candidate approaches.  The contractor shall include as part of his investigation the resultant advantage and impact of utilizing advanced technologies, hardware, and software (e.g., Ada and Government/Commercial off-the-shelf (GOTS/COTS) tools) for new navigation systems/equipment.

3.1.2
Specification Development


The contractor shall generate design requirement documentation suitable for specifying new navigation equipment or systems, including required interfaces.  The contractor shall generate functional specifications which detail specific design goals, functions, interrelations, design and operating philosophy essential to the design and development of an operational system.  He shall draft navigation system specifications which detail system hardware requirements, performance objectives, and operational requirements. He shall also develop software design specifications which will describe required major software functions to support equipment operation, system operation and system/equipment interfaces.

3.1.3
Interface Development and Control


The contractor shall generate interface requirements specifications and interface control documents and their updates to reflect navigation systems/component installation and integration with existing user systems currently aboard or planned for platform installation.


Generated data shall be used to control the interfaces between two system segments and to provide a common data reference for the segments.  Where there are more than two system segments (e.g., GPS Antenna, Master Console Unit, Control Display Unit, etc.) separate data, as required, will be prepared to identify all combinations of system segments.  The data shall include descriptions of the applicable functions and requirements in sufficient detail to present a clear understanding of what is to be accomplished.  It should prescribe the best available interface design that can be evolved from analysis of the requirements of the interfacing entities and any constraints or limitations imposed by external forces or state-of-the-art considerations.  Interface documentation will be compatible with the applicable Configuration Item (CI) specifications which shall specify the performance and design requirements peculiar to the equipment/platform design.  

3.1.4
Navigation Systems Network Intercommunications


The contractor shall analyze, assess and define navigation communications network requirements.  Included in the contractor efforts are analysis of networking protocols, local/wide-area topology, network architecture, and computer network security. This analysis will include identification of hardware and software necessary to accomplish the required navigation related networking requirements.  As part of this analysis effort, the contractor shall investigate and develop supporting software design necessary to support a given communications networking topology. 

3.2
NAVIGATION SOFTWARE SYSTEM ARCHITECTURE DEVELOPMENT


General:  This task comprises analyses of software integration issues relating to navigation system performance and navigation software system design.  Navigation systems designated for software architecture implementation are primarily planned as real-time Ada systems.  

3.2.1
Navigation Software Systems Integration


This task comprises software engineering analyses of navigation system software functional integration options to determine which option(s) offer optimal integrated navigation system performance.  The contractor shall evaluate and document alternatives for integrating existing and planned software elements/modules into navigation system software. Investigation shall address software modifications required to accommodate the integration and detail performance and cost tradeoffs that result from the proposed changes. The contractor shall also design and develop navigation system algorithms appropriate to individual ship/class characteristics.

3.2.2
Software Systems Architecture


The contractor shall generate navigation software system architecture design to meet system requirements suitable for implementing new navigation equipment or systems, including required interfaces.  The contractor shall perform software analysis, design, development, code, test and update system software and supporting documentation.  Software architecture designs shall include the implementation and development of software algorithms capable of decision making or inclusion of artificial intelligence where applicable.  Software architecture implementations shall address code simplification, correctness and speed of execution.  Software implementations which enhance the software code maintenance processes in accordance with CMM levels 2 and 3 shall be included.

3.3
DEVELOPMENT AND TRAINING OF SOFTWARE PROCESSES


General:  This task comprises the development of software processes to achieve improvement in Software Engineering Institute (SEI) Capability Maturity Model (CMM) level designation.  Tasking may include training in the implementation of SEI CMM processes in the software development process.  Training in issues involved with the utilization of real-time Ada based software for navigation systems.  

3.3.1
Software Process Improvement

Contractor effort shall include determination of SEI CMM requirements necessary to provide, first, a level 2 designation to software development processes.  Having achieved a level 2 designation, the contractor shall continue in efforts to development requirements to continue processes that shall achieve a level 3 designation.  The contractor shall identify and define specific procedures, which when implemented, will provide the navigation software development processes necessary to reach the next CMM level designation.  The contractor shall identify, select and integrate software development configuration management tools to support the achievement of the required CMM level designations.

3.3.2
Training Requirements Determination

 The contractor shall provide and update training methodologies and curriculum, and generation of course materials (for instructors and students) to meet identified requirements in support of navigation software development.  The contractor’s approach shall integrate the processes of analysis, design, development, implementation and evaluation.  The primary thrust of this effort shall address the adoption of software development process improvement in order to achieve the Software Engineering Institute (SEI) Capability Maturity Model (CMM) level 2 and the following level 3.

3.3.3
Development and Design of Training Curriculum/Materials


This task comprises an investigation to identify deficiencies in the current software development process and in the implementation of real-time Ada based software solutions for navigation systems.  The results of this effort shall be to project and identify training to address and remedy the software development process and implementation deficiencies.  Effort shall include task analysis, learning analysis, target user analysis, resource analysis (manpower, equipment, environment), and analysis of physical media. Also included shall be the specification of training methodologies to satisfy identified deficiencies/requirements.


The contractor shall perform an analysis of the navigation system mission to determine the specific inventory of tasks, knowledge and skills required to perform the job and to identify those that require training.  This shall involve determining the number, type, and skills of all personnel required to support the performance requirements.  The contractor shall develop the necessary instructional media packages necessary to support the identified training requirements.

The contractor shall utilize the facilities which comprise the SSC-SD CEA Facilities to the maximum extent to identify potential limitations in current training and maintenance procedures and methodologies as well as solutions to identified problems. 

4.0
PROJECT STATUS DOCUMENTATION

4.1
Monthly Progress Reports


The contractor shall generate progress/status and funding reports which shall provide details of expended effort and funds for the above tasks.

5.0
PLACES OF PERFORMANCE


Tasks under this contract shall be performed principally in contractor offices located in proximity to Spawar Systems Center, San Diego (SSC-SD), CA.  Tasks requiring use of the CEA Facilities will be performed at SSC-SD, San Diego, CA.  Other places of performance include Land Based Testing (LBT) at designated Government and commercial test facilities (e.g., RCA’s AEGIS Facility) and shipboard (including dockside, at-sea and foreign locations) as specified on issued Delivery Orders.

6.0
MATERIAL/TRAVEL

6.1
Travel Requirements


Travel requirements for each task shall be specified on issued Delivery Orders.

6.2
Material Requirements


Material requirements for each task shall be specified on issued Delivery Orders.
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