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CONFIGURABLE COMPUTERS: THE STATE AND
THE FUTURE

Configurable computer is one of the advanced ateres
to the usual computer architectures. Configurablaputer is
the computer that exchanges its structure at lagid RTL
levels during its operation. The first computer ENIcan be
valued as the first configurable computer. Its @pnftion of
connections between registers, accumulators, b#s, been
reprogrammed by the exchange of program switchlsoard

The configurable computers were investigated and
developed successfully in our country at the Lvisie$tific
Technical Centrum "Integral” in the period of 19B394. They
were based on ICs of the homogeneous computingramed
"Raita", and were used mostly for the image conmgputi

The high success of the FPGA technology has givausa
to the propagation of configurable computers. FPGan
substitute ASICs and supports quick developmentgs® and
any number of reprogramming cycles. Last decadegtte
number, clock frequency and routing capabilities FFFGA
grew dramatically. Consider FPGA and microprocessor
implement operations like 32-bit multiplication ar@#-bit
accumulation. Then for every 18 months the throughp
advanced microprocessors and FPGAs grew in 2 tiaresjn



6 times, respectively, i.e.the FPGAs computati@aglabilities
grew substantially quickly than microprocessor ones

More than 100 different FPGA boards are developsdl a
are in production now over the world. They arechita to PCs
to increase the throughput of them. Many invesiget and
experiments proved the high effectiveness of thiesards.
They showed that in many applications one FPGA aietias
the throughput in one degree of magnitude highean th
advanced microprocessor has (in 7-50 times). These
applications usually need to be adapted to theitantbre that
is cardinally different from the microprocessor harecture.
They are, for example, bit level computations, dktas with
comparing and shuffle, unusual data format handlikg
multibit integer calculations, etc.

In the configurable computers based on the FPGAdboa
the bottleneck is present which consists in thetlonwugput of
the interface between FPGA device and microprocesso

In the representation an example of new field ahgs
configurable computers is shown. This field is hlgéc prob-
lem solving, and the example is the Givens QR deawition.
This application is computation intensive and hasgarati-
vely low volume of input-output dates. A procesgpid is
configured in the large Xilinx Virtex FPGA devic&hese
factors help to achieve both high productivity ohputer and
low needed throughput of the interface. The CORBithme-
tic used in this application provides the minimumoe level
when calculating the fixed point numbers. This aggion was
programmed using VHDL language for the Aldec HE®-80
FPGA board attached to PC through the PCI interf&oght



processing units are configured in Virtex-800 devaf this
board. The total equivalent throughput is estimatsd800
MFLOPS. Both the throughput and the problem dinarsi
can be increased proportionally by programmingdagirtex
devices or by programming a set of devices.

The mentioned above bottleneck can be minimizednwhe
the FPGA is placed very close to the microprocesEbis is
achieved when both components are placed in the safrice.
Therefore many FPGA vendors begin the productiotiesices
which contain both FPGA area and microprocessce.cbney
are Altera Apex with ARM922 and MIPS32 cores, Atmel
AT94K with AVR core, Quicklogic QuickMIPSSESP with
MIPS32 core, Triscend TE5 with 8051 core, TA7 WkRM7
core, Xilinx VirtexIl with PowerPC core.

The modern wireless applications are charactermethe
minimized energy consumption, substantially inceglathrou-
ghput and exchanging of computing algorithms anaroani-
cation protocols. Therefore the configurable corapuakevices
can find the large propagation in the handheld aneless
application market because they can support ensaging,
high productivity and quick reprogramming. The MPleyada
project of such a device prooves successfullyttiesis.

To put configurable computers in life successfulhe
problem of their programming has to be solved. fablem
can be solved in the directions of soft IP coreetigyment,
hardware-software codesign and development of CADs
system level design. The C-like language compgeiapted to
the FPGA architecture can support this process.ekaenple is
the CELOXICA compiler.



