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Visit Summary

On 6 June 2001 and again on 3 May 2002, Dr. Bromley visited the Real-Time Systems
Laboratory (RTSL) at QinetiQ Ltd. in the town of Malvern in the United Kingdom. Until last year, this
site was part of the UK Ministry of Defence (MoD) in-house R&D laboratory infrastructure known as
the Defence Evaluation & Research Agency (DERA). And, previous to that, this site was known as
the Royal Signals and Radar Establishment (RSRE) with a well-deserved international reputation for
its strong expertise in radar systems and computing/processing systems going back to WW II. Last
year, DERA was split into a government MoD part (now called the Defence Science and Technology
Laboratory (DSTL)) and a private commercial part (now called QinetiQ Ltd.). The Real Time
Systems group is part of QinetiQ and is now migrating from a purely defense-applications role to a
mixture of defense and commercial ventures.

The group, headed by Dr. Bill Smith, has expertise in processing systems based upon
- field programmable gate arrays (FPGAs),
- standard reduced-instruction-set-computing (RISC) chips, and
- digital signal processing (DSP) technology.
They have particular strength in (a) high-performance DSP cores for FPGAs, (b) COTS-based multi-
processor embedded DSP architectures, and (c) algorithmic engineering.

Details of their expertise and products can be found on their web site at
http://www.quixilica.com .

FPGA Cores:

Their FPGA solutions utilize an internally developed set of parameterized cores (called the
"Quixilica" library) for digital signal processing applications - typically in a system-on-a-chip hardware
solution. The Quixilica FPGA DSP library currently contains cores for fixed-point arithmetic, floating-
point arithmetic, digital down-conversion, FIR filtering, digital signal synthesis, FFT processing, and
QR decomposition. This structural library incorporates optimized placement information for targeting
Xilinx Virtex FPGA devices, and creates Relationally Placed Macros (RPMs). This offers
deterministic size and high-speed operation - both of which are highly beneficial in planning system
designs. Bit-true models of these Quixilica cores are available for algorithm modelling in C, C++, or
MATLAB to facilitate a variety of optimizations in an algorithm development environment.



Rapid Prototyping:

Dr. Smith points out that "There is a growing productivity gap between the raw DSP
performance achievable from FPGA devices and the ability of system designers to realize this
performance in their systems". To attempt to bridge this gap, the group is developing next-
generation design tools to allow automatic synthesis of system architectures for DSP algorithms
using MATLAB and SystemC to provide an open rapid-development route for system-on-a-chip and
hardware/software co-design.

Algorithmic Engineering:

Other groups within QinetiQ bring to bear a world-class expertise in algorithm/architecture
mapping research going back over twenty years. This helps the RTSL group to better manipulate
signal processing algorithms to derive efficient hardware implementations in VLS| and FPGA
hardware.

Defense Applications:

These high-speed Quixilica cores have particular application to interconnects for high-
bandwidth low-latency communication, and the group leverages this capability in designing their
multiprocessor systems. Defense application currently under study are (a) multi-channel sensor
array processing, and (b) ultra-high-speed communications firewalls.

Dr. Smith briefed me on their current project on "Doppler Beam Sharpening for Real-Time
Radar Image Formation" and on another project utilizing the runtime reconfiguration of an FPGA chip
to switch a radar system between wideband and narrowband modes.

Assessment

This is truly a world-class group with a strong expertise in ultra-fast low-latency low-power
processing hardware - based upon special-purpose cores for FPGA designs. Their solutions have
obvious merit for demanding defense applications (such as sonar, radar, surveillance imagery, and
security), and also for emerging commercial markets in multimedia, medical instrumentation, and
wireless communications. | predict a very successful future for them.
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