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Y	may	be	irregular,	
difficult	to	search	

Y	
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Decoder,	g,	may	contain	
varying	amounts	of	
problem	knowledge	



X	 Y	



¡  A	decoder,	g:	X	à	Y,	maps	search	problems	
on	Y	into	search	problems	on	X	
§  g:	(Y,h)	à	(X,f)	

¡  Algorithm	spends	time	searching	X	and	
decoding.		

¡  Aim:	explore	trade-offs	between	search	and	
decoding	costs	

¡  Focus:	permutation	problems	with	greedy	
decoders	



¡  Schedule	n	jobs	on	m	machines	
§ Minimise	overall	completion	time:	

¡  All	machines	handle	precisely	k	jobs	
¡  Base	time	for	job	i	on	machine	j	is	Pi,j	

§  Instance	generator	for	matrices	P		{n,m,μ,α,β}	
¡  Job	time	on	machine	increased	by	a	proportion	
of	Pij,	depending	on	running	order	
§  Later	jobs	are	penalised	less	



1.  Select	decoders	
2.  Evaluate	decoders	to	understand	costs	
3.  Select	search	algorithms	
4.  Compare	search	algorithm	performance	
5.  Analyse	cost	benefit	trade	offs	
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¡  Greedy	decoders	transform	a	permutation	to	a	schedule,	to	be	evaluated.	







¡  Hill	Climber	(HC)	
§  Random	swap	neighbourhoods	

¡  Genetic	Algorithm	(GA)	
§  Tournament	selection	(3)	,	PMX,	elitism,	P	=	2n	

¡ Mutations	on	Selection	Algorithm	(MOSA)	
§  Population-based	algorithm	
§  Truncation	selection	and	swap	mutation	
▪  P	=	2n,	truncation	=	5%	

§ Multiple	mutations	around	high	value	solutions	
▪  Somewhere	“between”	HC	and	GA	



¡  Combinatorial	pairings	of	search	algorithms	
and	decoders	

¡  Problem	instances	generated	n	=	20,	50,	100	
§  For	each	n,	m	=	n/2,	m	=	n/10	
§  5	instances	generated	for	each	setting	{n,m,α,β}	

¡  50	runs	per	algorithm	per	instance	
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¡  Population	based	selection	in	permutation	
space	advantageous	
§  GA,	MOSA	outperform	HC	

¡  Recombination	not	advantageous	
§ MOSA	outperforms	GA	

¡  Extra	heuristics	on	the	decoder	can	help	all	
search	algorithms	
§  The	wrong	heuristic	(SG)	can	be	adverse	
§  Decoder	cost	can	outweigh	additional	benefits	


