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Statement of Work

Background

The Rotorcraft Aircrew Systems Concepts Airborne Laboratory (RASCAL) Project within the Flight Control and Cockpit Integration Division of the U.S. Army Aeroflightdynamics Directorate at NASA Ames Research Center (ARC) has a need to replace its aged and obsolete real-time simulation system. This system provides the capability to simulate the relevant dynamics of the RASCAL JUH-60A Black Hawk helicopter in real-time and in-the-loop with the pilot and actual aircraft flight control hardware. 
The current system is composed of a Silicon Graphics Onyx Reality Engine 2 computer with eight  MIPS R10000 194 MHz CPUs, and the IRIX operating system with REACT/pro real-time extensions. The primary math model is the Ames Gen Hel FORTRAN simulation model, which is linked with ancillary sub-system models coded in C. Some subsystem models have been developed in MATLAB/Simulink and integrated into the real-time environment using the MathWorks Real-Time Workshop. All of these subsystems must be migrated to the new simulation environment, and compatibility with native FORTRAN, C, and MATLAB/Simulink and Real-Time Workshop must be maintained. The current real-time simulation system interfaces with aircraft flight control hardware via VME-based cards that support a MIL-STD-1553B multiplex data bus, analog I/O, discrete I/O, and frequency clocking. The replacement real-time simulation system must also be able to interface with these VME I/O cards.

Specifications of Requirement

The RASCAL project requires a real-time computer simulation system with the following capabilities and performance specifications equal to or exceeding the following:
1. Real-time architecture: The real-time simulation system must provide a time-deterministic real-time simulation capability including utilities to develop real-time applications, continuously execute real-time applications, monitor real-time applications, schedule real-time processes, tune system performance, and monitor events and data flows in real-time.

2. Real-Time Operating System (RTOS): The real-time simulation system must include a Linux-based real-time operating system which leverages many of the open-source Linux development tools and utilities. The RTOS should be based on one of the commonly available standard Linux distributions.

3. Development environment: The real-time simulation system must provide tools to develop real-time applications and be compatible with existing development tools employed by the RASCAL project. The system must include native FORTRAN and C compilers and a source-level debugger. The system must also maintain compatibility with the MathWorks simulation development tools, including MATLAB/Simulink, Real-Time Workshop, and Embedded Coder. Code developed using each of these languages and tools must be seamlessly integrated in the real-time simulation system for real-time execution.

4. Simulation control, analysis, and visualization capabilities: The real-time simulation system must provide the capability to start and stop simulations, record simulation data, playback simulation runs, plot simulation data in real-time and off-line, and export simulation data to other applications. The system must provide access to all internal simulation subsystems and variables for the purposes of monitoring and recording data.

5. Hardware compatibility: The real-time simulation system hardware must be capable of interfacing with the following VME I/O cards with minimal latency: SBS Technologies ABI-V6-2 and ASF-V6-2 MIL-STD-1553B multiplex data bus cards; Xycom XVME-244 digital I/O card; SBS GreenSpring VIPC616 IndustryPack analog I/O card; and Datum Bancomm bc635VME time and frequency processor. To achieve this, either VME-based real-time simulation systems or PCI-based real-time-simulation systems with a PCI-to-VME bridge are acceptable. PCI-to-VME bridge systems must introduce no more than 100 microseconds of delay into the closed-loop system dynamics. The real-time system hardware must include interfaces for Gigabit Ethernet, USB 2.0 devices, and SATA devices. 

6. Hardware performance: The real-time simulation hardware should provide computing performance benchmarks at least equal to an Intel Xeon E5400-series or AMD Opteron 8300-series quad-core CPU that provides SPEC CPU2006 floating point base rate (SPECfp_base_rate2006) of at least 50.0 and integer base rate (SPECint_base_rate2006) of at least 50.0. 

7. User interface: The user interface for the real-time simulation system should provide intuitive graphical interfaces for all of the software applications included as part of the system.

8. Packaging: The real-time simulation system components should be packaged in RoHS-compliant enclosures and a 19-inch rackmount chassis. 

9. System Integration: Engineering services for the integration of the real-time system hardware and software components, device drivers, and verification of system performance relative to the manufacturer's specifications will be provided. Assistance will also be provided to the RASCAL Project in the verification of successful integration with the extant VME I/O cards.

Delivery
Delivery will be FOB Destination and due within 120 days ARO.

