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Abstract

With the dramatically increasing demands for multimedia processing capabilities in
portable electronic devices, the architectural supports for various multimedia computations in
one platform are crucial to the success of a product. However, a general-purpose processor can
not meet the real-time criteria in many cases. Although application-specific accelerators have
performance advantages, their inflexibilities seriously impede the applicability and shorten
product lifetime. Therefore, the aim of our research is to design a reconfigurable platform, and to
execute 3D-rending as an example application.

In order to simulate 3D-rendering in a reconfigurable environment, we develop a platform
consisting of a general-purpose CPU, an array of processing elements, and a shared memory to
transfer data between them. In addition, a memory local to the array is used to store array
configuration contexts and temporary data, and two additional controls, the configuration
controller and the data fetch controller, are employed to provide essential control signals while
executing applications in different stages. Processing elements can be assigned different function
and their interconnections tuned to suit different applications.

We choose 3D rendering as an example. It has the features of longer computation time,
large amount of data with highly parallelism, and pipelining computation structures. If we
develop a dedicated hardware for it, it can achieve the benefit of highly parallel computations.
We also need the technology of compiler that can cooperate with the reconfigurable hardware
tightly. In the three-year project, we spilt the jobs as following. In the first year, we analyze the
benchmark and design a technology compiler. In the second year, we design the reconfigurable
architecture and processing element. And in the last year of the project, we implement the
reconfigurable architecture and analyze its performance.

We analyze the data flow graphs, loop features and computation features of the benchmark
of 3D rendering application. According to these features we design associated compile
technology for them. In the first year, we have four results as follows. (1) Hardware/software
program partition (2) Data flow graph partition (3) program scheduling and (4) highly routing
utilization for placement and route.

Furthermore, we design the architecture of reconfigurable computation and processing
element in the second year of the project. By using this architecture, we simulate the application
of 3D rendering and find out that the performance of execution is improved and the utilization of
hardware circuit is also better. In addition, we use the application of MPEG-4 encoding on our



reconfigurable architecture. The MPEG-4 has almost the same features as 3D rendering on
computation time and large amount of data. To cooperate with high efficient scheduling
technology, the architecture can also achieve high performance of execution. In this year, we
demonstrate that the reconfigurable architecture have higher flexible on multi applications
products.

In the third year of the project, we design and implement the processing
elements and reconfigurable architecture in verilog hardware description language.
For different designs of processing elements and reconfigurable architecture, we
analyze the execution time of i1t and the use of hardware resource. In addition,
for the routine on the transportation network, we design a placement and route
algorithm for executing the routines of between processing elements.

Keywords : Reconfigurable Computing, SoC, Rendering Pipeline, MPEG4
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