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	� unfold the application f�e� 

� � ���� e n
� � to get e 

�� 


� incrementalize e� with information set I� � cache set C�� and de�nition set D� to get e��� 

�� eliminate dead parameters of f � � de�ned by f ��v�� ���� v k�� e��� in computing f � �v�� ���� vk�� 

Note that the second step uses the function Inc� w hich m ay use IncApply recursively for function applications� 

After the third step� if we obtain f ��vi� 

� ���� vij 

� and� if f � is fully de�ned� t�f ��vi� 

�� ���� vij 

��� � t�f�e� 

� ���� en��� 

then we replace f�e� 

� ���� en� by f � �vi� 

�� ���� vij 

��� The set D is changed as a side e�ect� 

Dead Parameter Elimination� After the second step above� f � �v�� ���� vk� computes f�e� � ���� e� � and� n

is de�ned as e�� � Since e�� is obtained by replacing some subcomputations of f�e� 

� � ���� e n
� � depending on x 

by computations depending on the current cache parameter� those parameters of f � on which the replaced 

computations depend may become dead� 

Dead code elimination is a traditional optimization �	� 
 � � � W e assume a subroutine E lim  is given so 

that E lim  ��f ��v�� ���� vk���D�� � w here f � �v�� ��� vk� is de�ned as e�� in D��� returns the pair hf ��vi� 

� ���� v ij 

�� D 

���i� 

where 	 � i� 

� ���� i j 

� k and f ��vi� 

� ���� v ij 

� is de�ned as some e��� in D��� after dead parameter elimination� 

and f ��vi� 

� ���� vij 

� returns a value if and only if f ��v�� ���� vk� returns the same value� 

Example� Consider our running example� For the application row  �car�C�� insert�i� a� R�� in the false 

branch o f �� �� w e in troduce a new function row  

� as in �	��� To obtain a de�nition of row  

� � w e �rst unfold 

row  �c� insert�i� a� R�� to get 

if null�insert�i� a� R�� then nil 

�

�
else cons�c � car�insert�i� a� R��� row �c� cdr�insert�i� a� R���� 

Then� we incrementalize �

� using row  �c� R� � r� 

as given by the cache set in �	��� The incrementalization 

is sketched as follows� It is easy to see that insert�i� a� R� in the condition can be unfolded and the condition 

simpli�ed to true� and thus �

� is reduced to 

cons�c � car�insert�i� a� R��� row �c� cdr�insert�i� a� R���� �
	� 

The �rst occurrence of insert�i� a� R� in �
	� can be unfolded� conditions in the unfolded application lifted� 

and car of cons applications simpli�ed� Thus� �
	� becomes 

if i � 	 then cons�c � a� row�c� cdr�insert�i� a� R����


else if null�R� then cons�c � a� row�c� cdr�insert�i� a� R���� �

�


else cons�c � car�R�� row �c� cdr�insert�i� a� R����


The three occurrences of insert�i� a� R� in �

� can be specialized under their corresponding contexts� un

folded� and then cdr of cons applications simpli�ed� Thus� �

� becomes 

if i � 	 then cons�c � a� row�c� R��


else if null�R� then cons�c � a� row�c� nil�� �
��


else cons�c � car�R�� row �c� insert�i�	� a � cd r �R����


In the �rst branch of �
��� row  �c� R� can be directly replaced by r�� In the second branch� row  �c� nil� can 

be specialized and unfolded to nil� F or the third branch� we h a ve null�R� � F � th us row  �c� R� is specialized 

to cons�c � car�R�� row �c� cdr�R��� and the cache set is extended so that 

c � car�R� � car�r�� and row  �c� cdr�R�� � cdr�r��� 

	� 


































