
�� sq HaskellY Clean� ��� ��

� u� � a�

�v�����u� �vY����

��������q�u� �S�Y

C � � t �

�� sq� �L� ��� ���� zG u	�L ��t�� �� ��� sq
�� �� G
� �� ��� ��L ��� ��� �� sq� ��	�� I

 ��
� P��� G
L �� �A��� �� sq� ���	 ���Y ���
��� P�� h�� ��
� 	�t ���b 
 s
 ��� �� sq ���
��� ����Y �side�e�ect ���	�� �	���� 	C���
�	 

�q� �� ��Y �� sq ���� �
� ���� �� s

q ����� ���� 	C� �� ���
�L ��� �� �q� �� sq
Clean� ��� C� �v � �� A�� ���� �� sq� ��� side�e�ect
���	� �u� ��� �� ���	� L�� ��	 	�� ��� �q�
equational reasoningY referential transparency �� ��� ��
�t 
�


 ��W�
� �� ��	 ��� A�
L �
� u	
� 	 ��� �	
category ��� ��� Monad�x�f���
� ��� Clean� Unique�

� �� �� sq HaskellY Clean�t u	�
�� � ��� ���� ��
���	��t side�e�ect� �� v	
 � �� �
��
��� ��� 
 �� �
� �E� 
�� ��L ��� 

�q �� ��

����q� ��� 
�
L ���� ��V� ��
� �� ����� ��
�� �� �
�� K�� 
 �K �� �
� ���t ��
L ��� ��
� �E� ��� �� ���	� sq� ���� 
� ����L ���� �
� sq 
��� �� ��� LS��L ��� �� sq� 
��� �W��
� �
� ��� �b�t ��	�Y ���� P�� ��� �	��� �
� W
�� 
� ���� SzY �u ��� �
 � ��� y� 
�� �
���
�� sq 
��� �� �� �u� ��t� � L�t� �� sq Haskell

� �� ��� P�
 � ��� 
��
� 	� �u�� Clean� 
��� �

� ��
� ��� X 
 u
	�� ��� �� ���� C�� �L 	�
�� �L
� ���� � L�t� ��	� P��� ��t� s

�� �
��

C � � Haskell� ��� �u ��

Haskell 	��� 	� �� �� sq� 	� vu� C�� �� ��� u	�
�	�� 	
���� �� S
�
�� � 	���� Simon Peyton�Jones ��v
Glasgow���� Paul Hudak �Yale���� PhilipWadler �Bell Lab��� John Hughes
�
�� Chalmers ���� ��� �� ��� ���� ��
L ��� ���
�����u�u	�q�	��� 	�
��j��� �http���haskell�org��



� ���� sq�t� Haskell

Peyton�Jones ��v Glasgow ���� Mark Jones��v Nottingham ���� Erik
Meijer �P��
 Utrecht ���� W��� �v A��t ��
� EPSRC �
�D� First�class modules for component�based programming� ��
L ���
� YC� s
 ��� component�based programming�t� �
Y ��� �

 
 ��� ��
� �� ���	� ��� �� 
��� X 
 u
	���
��� �	� �� sq� �
� ��Y �
� ��� ��
� �� sq�


��� ���	� sq�t P�
� 	� �u� ��
L ���
Meijer� Haskell� �
� lazy evaluation� LG �� �higher�order function�

� �� ���� Haskell� TclY Perl �� 
��� sq��� �C ���


��� sq� �
� 
 � ��L s��� ���� ��� �� Haskell� ���
��� Mircrosoft� COM�AxtiveX� �E�t u	���� Haskell� ���
��L� Visual Basic� ��
� �� ��� ���	� sq�t �����
� d
� 
L ��� 
��� sq�t ��qb 
 ��� �� sq� ���
�� sq� 
��� �� ��� �� �� �� s�� ���q ��� ��
c ��� �� �
 ��� I��q� �	� � �� � s�
 �
� ��L f
����

� Haskell�t� foreign language interface

qE � ���	� sq� �� �� �b�t �� �	�� sq� �
� 


�� ��� ��� ���� sq� G� P��� 	�t� �U� ��� ��
����� ��
 � ��� 
� foreign language interface ��� ��	�
� 
u�L ��� � ��� 	�t ��� component�based programming�
��� 
� �
� 
���� ��W�
 ��� ��t �A ���	� sq
� v	
�� ���� ��
 � �L �� ���	� sq� ��� ���

�� ��
 � ��� ��� ��W�
� 	�t� � ���	� sq� 
�
�� �
� sL �� �� v	 �
� ��� 
� �� 
 �� �
� A��q
b ���

Glasgow���t foreign language interface�	��
f��	�Haskell
�  �
L�	�� IDL� ��� ��W�
��� Haskell� ��� ��W�
�
��q�� �u H�Direct� ��
���������
	� Visual Basic� Visual C��� Java�� sq�t� �P� �u��y �

��q COM �
� ��� ��� Haskell�t� �� sq� u��� ���
�� COM�
� �� ���� ��� ��� LG �� ��Y lazy evaluation
Y ��  �� CquS� ��
� �� ��� ��� u�
� COM �
�
��� �L�
����� COM �
� �� 
�
 ��� A�� �� �
� 	��
� �� ���� ��� ��� J�L �Y ��� �� � �L �
��list��
���tree�� �� ��� 	�� uS� ��
� ��� �� ��� ������

H�Direct� ��� HaskellY ��	�� �� ���	� sq� �� ��

 � �q Haskell� �� �b� �W I� 
�L� Haskell� �j� ��� �
� kI� �!
 � �� 
���



C � � Clean sq� ���

Clean� �� �� sq�� �� ��	 ��� �� GS
 �lambda calcululs�
�I� TGRS �term graph rewriting systems��	���L��� ��t��
	 ���� �� TGRS� �
	� ���� �
 ��I�� �C u	� �
qt �
 �� �abstact machine�� �
��� ���� �y��� �� Clean
� ��� YA�t TGRS� �� �
� 	��L ���

Graph rewriting ��� 	
��� Wadsworth� Oxford ��  P�	 f	�
t �� ���
�� �� �� GS
� u	
 � ���� �� �� �	�

��� v	���� ��� �� �P� ��� GS YA� ��
 � �� �


� CK
��� � � Staples� � �
� TRS�t 	�� � ���  �

�L �	
�
��� East Anglia ��� Sleepp� "�t �� TGRS ��� ��
sq DACTL� u	���� ����
�� East Anglia ��Y Nijmegen �
�� � � W��� Dactl� �� ��� LEAN �Language of East Anlia and
Nijmegen�� ��
�L� Nijmegen ��� � � Lean� ���� Clean� �
�
���

Clean� P��
� Katholic University of Nijmegen ��� Plasmeijer p
�� van Eekelen p� "� ��t u	�
���� ���� Z� �� GS

�b� �	�� Barendregt p�� �

L ���� Nijmegen ��� �� c
	�� �K Clean� 
��� 	� �u� �u� ��� �Y Clean� 
��

� �
�� �C Clean� Hilt P� 
���t p����� ��C� ���
X
�� CW�L ���� �� �P��� ��� M�� �� sq� �u�
toy� !	� Jq� ��	�� �� �� �b�t P�� � ��� �� sq
� ��� 	�t "� LX	� ���� �y c 	�� �� Miranda �Miranda
� Research Software P� 
���� �P� �	�� 
��� 	� ����
p� �b� C�
L �C ��� �b� �� MU�� Clean� Miranda��
�� ����� �� I�� ����� CW
L ���� ����� ���
C ����� ��� �v � �� �� ��L� Unique �
� ��
� 
�

 
 side�e�ect ���	�� ��	�� ��
 � �� ��� ��� �y
side�e�ect� ��
� �� 	�� ������ Clean ��t ���
��
��� P�� http���www�cs�kun�nl��clean��S
� ���� ��	

� P��� ���� ���� �S
� ����

�L ��

�	� Sigbjorn Finne et al� A primitive foreign function interface for haskell�
March 	

��

��� Sigbjorn Finne� Daan Leijen� Erik Meijer� and Simon Peyton Jones�
H�direct� A binary foreign language interface for haskell� In International

Conference on Functional Programming� Baltimore� USA� September 	

��
http���www�dcs�gla�ac�uk�fp�software�hdirect��

��� Paul Hudak and John Peterson� A gentle introduction to haskell 	�
� March
	

��

�
� John Hughes� Why functional programming matters� Computer Journal�
������
��	��� 	
�
�



��� Simon Peyton Jones and Erik Meijer� Scripting com components in haskell�
In Proceedings of the Fifth International Conference on Software Reuse�
Victoria� Birtish Columbia� June 	

��

��� Erik Meijer� Functional programming� Higher level scripting� for the �	th
centry� http���www�cse�ogi��erik�Personal�Papers�scripting�dvi�

��� Rinus Plasmeijer and Marcko van Eekelen� Functional Programming and

Parallel Graph Rewriting� Addison Wesley� 	

��

��� M�R� Sleep� M�J� Plasmeijer� and M� van Eekelen� editors� Term Graph

Rewriting� Theory and Practice� John Wiley � Sons� 	

��


