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There are many attractive reasons for the inclusion ¢~ A second tool, ReBlock serves as a retargetable profil-
an embedded processor in today’s world of rapidlyer. When used independently, ReBlock links the infor-
changing standards [1]. However, when a product finalmation of a profiling execution of the application on the
ly hits its target window and is on the market, a designehost with the microcode produced by the retargetable
often ponders on how well he made the design decisiorcompiler. This information is then attached to the source
in the creation of his/her instruction-set processor. Ircode and shown in a window-based form. The tool then
many cases, this is further motivated by a decision to reallows estimation of real-time performance on the level
design a low-cost version of the product which is al-of blocks selected by the user [2].
ready on the market. The designer is then faced with th In the dynamic mode, ReCode communicates with the
challenge of better fitting the processor to the existin(ReBlock profiler to analyze the dynamic use of assem-
application code. bly codes. This can either be done on the level of blocks

This abstract presents a design aid cdle@odeand  directly in the C code to identify bottlenecks or on a glo-
describes its use in the analysis of existing instructionbal level to identify hot and cold spots of the machine.
set processors. ReCode allows the exploration of the rc The tools have been tested on a set of existing instruc-
lationship between the instruction-set and the corretion-set processors at SGS-Thomson Microelectronics
sponding application code of embedded processorincluding a videophone controller (H.261/263) and an
After analyzing the instruction-set and code, the designaudio decoding DSP (MPEG2, AC-3, Dolby Pro-logic).
er can then use the set of editing functions to adjust thFor each of the case studies, ReCode was able to extract
instruction set to the application code. application characteristics which correspond to how

ReCode is a window-based tool which has two modeeach processor was used. For example, regarding the
of analysis: static and dynamic. In the static mode, thvideophone controller, characteristics of the control-
tool allows the user to analyze the correspondence bflow codes showed where improvement in either the
tween the use of assembly codes and the compiled ahardware functionality or optimization sequences in the
plication code. This allows the designer to identifycompiler could be made.
codes which have poor utilization and make changes a  For the audio decoding architecture, the tool was able
cordingly. As the tool works with an instruction-set to extract distributions on the usage of hardware re-
specification which can be regenerated, the compiler isources such as register files and busses. This could
consequently retargeted automatically for any changesserve as a methodology to reorganize the available data-
flow transfers in the hardware, or as a basis for improv-
ing register allocation in the compiler.

Current work involves studies using the ReBlock pro-

lgfgasgt filer to allow the user to test the effect of branch penal-
Assembly |- Reégﬁa’it%?le ties on applicati.on code. Given a pipelined p'e.n'allty
Spec model, the user is able to explore different possibilities

such as changing the number of instruction cycles which

ReCodg ReBlock constitute a possible branch penalty.
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Figure 1. ReCode instruction analysis & ReBlock
profiling: tools for analyzing application code.
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