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Proposal:		In	the	last	years,	time-to-market	and	reduced	development	costs	have	become	extremely	important.	For	
this	 reason,	 one	 emerging	 trend	 in	 computer	 design	 is	 component	 reuse	 or	 extension,	 for	 example	 by	 using	
reconfigurable	devices	(FPGAs),	rather	than	designing	and	verifying	a	new	product	from	scratch.	The	extension	of	the	
Instruction-Set	Architecture	(ISA)	of	a	processor	is	one	example	of	this	trend.	This	allows	to	drastically	increase	the	
performance	 of	 execution	 of	 one	 or	 more	 applications	 on	 an	 architecture	 by	 implementing	 new	 instructions,	
optimized	 for	 the	 specific	 application(s).	 Many	 complex	 issues	 are	 involved	 in	 this	 customization	 process	 and	
knowledge	 in	 multiple	 fields	 of	 research	 (such	 as	 mathematics,	 engineering,	 etc.)	 is	 vital	 in	 order	 to	 tackle	 this	
problem.	One	of	the	main	issues	with	the	evaluation	of	existing	techniques	for	Instruction-Set	Extension	(ISE)	is	the	
complete	absence	of	a	common	tool	and	a	methodology	to	compare	them.	Existing	methods	are	usually	limited	to	
isolated	issues	involved	in	the	process	and	their	evaluation	is	based	on	sporadic	comparisons	on	a	limited	number	of	
benchmark	 applications,	 most	 of	 the	 time	 custom	 defined	 by	 the	 user.	 This	 makes	 it	 extremely	 hard,	 if	 not	
impossible,	to	perform	objective	evaluation	and	comparison	of	the	different	approaches.	

The	 target	 of	 the	 proposed	 research	 is	 the	 development	 of	 novel	 methodologies	 for	 the	 extension	 of	 a	 given	
instruction	set	architectures	customized	either	per	application	or	per	domain	of	applications	and	the	development	of	
a	 generic	 tool	 for	 the	 evaluation	 and	 comparison	 of	 (existing)	 ISE	 techniques	 for	 customizable/reconfigurable	
architectures.	 The	 tool,	 first	 and	 unique	 in	 its	 kind,	 will	 provide	 an	 effective	 instrument	 to	 test	 the	 qualities	 of	
different	extension	techniques	on	applications	from	different	domains	and	it	will	allow	the	evaluation	of	techniques	
even	when	they	are	limited	to	only	isolated	issues	involved	in	the	customization	process	

Requirements	candidate:	A	highly	motivated	student	with	good	English	communication	skills,	proactive	and	resolute	
attitude	and	with,	preferably,	a	master	degree	 in	(applied)	mathematics	or	(computer)	engineering.	Knowledge	on	
the	 following	 subjects	 is	 considered	 an	 asset:	 Graph	 Theory,	 Statistics,	 Matlab,	 Algorithms	 (Exact	 and	
Approximation),	Field-Programmable	Gate-Array	(FPGA),	programming	in	C++,	System	C,	and	Python,	and	Compilers	
(optimization).	
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