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The ADAPT Adaptive Processing Template is the second generation concept for recomputing in space based on SRAM Technology.  The first generation concept is the Adaptive Instrument Module (AIM) scheduled in February 2002.  The Adaptive Instrument Module (AIM) will be the first true demonstration of reconfigurable computing with field-programmable gate arrays (FPGAs) in space, enabling the “brain” of the system to evolve or adapt to changing requirements. In partnership NASA Goddard Space Flight Center, NASA Langley Research Center, the Australian Cooperative Research Centre for Satellite Systems (CRC-SS), and the Johns Hopkins University Applied Physics Laboratory has built the flight version to be flown on the Australian university-class satellite FEDSAT. 

The next step forward is to make the hardware itself adaptable and the ADAPT pursues this challenge by developing a reconfigurable module that will be capable of functioning efficiently in various applications.  ADAPT will take advantage of radiation tolerant RAM-based field programmable gate array (FPGA) technology to develop a reconfigurable processor that combines the flexibility of a general purpose processor running software with the performance of application specific processing hardware for a variety of high performance computing applications.

The ADAPT stores multiple FPGA configurations in flash memory, with the host processor selecting which configuration to use.  Instrument data processing algorithms can be changed in real time through a fused programmed Actel FPGA that implements the system interface that the host processor uses to choose the Xilinx Virtex II FPGA configurations.  A second Actel FPGA performs read back and verification of the Xilinx FPGA’s configuration, and if discrepancies are detected, the configuration will be automatically corrected and the host processor is notified of the upset.  Instrument data may flow through the PCI bus or an I/O connector.  The ADAPT represent the ability to enable Earth science data collection while dramatically reducing costs.  

The ADAPT implements complex algorithms directly in reconfigurable hardware for processing of high rate instrument data.  The use of the Virtex II Field Programmable Gate Array by a Xilinx allows new designs that are implemented with a wide range of development tools.  The range of IP cores available includes DSP functions, processing functions, and math functions.  The JHU/APL has developed an efficient format for configuration of the flash memory.  In addition, they have developed the software required to convert Xilinx bitstream files to the ADAPT format.  A test-adapter board has been designed and built that allows software driven testing of the Xilinx configuration interface.  

The ADAPT represents a revolutionary change in design direction for future spacecraft and instrument builds.  The ADAPT will enable a decrease in the spacecraft onboard storage and downlink resources needed by high data instruments by reducing data rates in the instruments.  Engineering setup times for science observatories will be dramatically reduced.  The ADAPT implements real time data reduction, data compression, and feature extraction algorithms in order to minimize the use of spacecraft resources for onboard storage and downlink.  The generic nature of the ADAPT allows the same design to be used on a wide range of instruments.  

