
This work proposes an approach to tune embedded processor datapaths 
toward a specific application, so as to maximize the application 
performance. We customize the computation capabilities of a base 
processor, by extending its instruction set to include custom 
operations which are implemented as new specialized functional 
units. We describe an automatic methodology to select the custom 
instructions from the given application code, in a way that there is 
no need of compensation code or other modifications in the 
application, simplifying the code generation. By using the ArchC 
architecture description language, fast compilation and simulation 
of the resulting customized processor code are achieved, 
considerably reducing the turnaround time required to evaluate the 
best set of custom operations. Experimental results show that our 
framework provides large performance improvements (up to 3.6 times), 
when compared to the base general-purpose processor, while 
significantly speeding up the design process.


