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Background

The RASCAL project within the Flight Control and Cockpit Integration Division (code YH) of the U.S. Army Aeroflightdynamics Directorate 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 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 computer with four MIPS R1000 CPUs, and the IRIX operating system with ReactPro 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 RealTime Workshop/Embedded Coder. All of these subsystems must be migrated to the new simulation environment, and compatibility with native FORTRAN, C, and Matlab/Simulink and RealTime Workshop/Embedded coder must be maintained. The current real-time simulation system interfaces with aircraft flight control hardware on a MIL-STD-1553B databus via an SBS ABI-V5-2 1553 interface card in a VME chassis. The replacement real-time simulation system must also be able to interface with this card.
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 be real-time deterministic. A POSIX-compliant RTOS which leverages many of the open-source Linux development tools and utilities is preferred. 
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, Realtime 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 SBS ABI-V5-2 1553 card in a VME expansion chassis with minimal latency. 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 at least equal to one 3.0GHz Intel Xeon E5472 80W Quad-Core CPU w2x6MB cache, 1600MHz FSB, and 4GB of SDRAM. 
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 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 SBS ABI-V5-2 1553 card.
