
P.F. Reynolds, Jr.  7 May 1999

CS655 Final - Part I

� � � � � � � � � � � 	 
 � � � 	 � � � � � 
 � � � � � � � � � 
 � � � 	 
 � � � � � 
 � � � � � � 	 � � � � � � � � � � � � � � � � 	 
 � 	 � � � 	 � � � � 	 � � � �
� � � � � � � � � � �  � � � � � � � � � � 	 � � � � � � � � � ! � " #  � � � � � � � � � 	 
 � � � � � $ � � � � � � � � � � 	 � � � � � � � % � $ 	 � � &

� � ' � ' � ( � � � � � � � � � � � � 	 	 � � � � % � � � � � � ) � � � 	 � � � � � � � � � � � � 	 � 	 
 � � � � � � % � � � ' � � � � 
 � � � � � � � � � � � � � � �

 � � � & � � � � � � � � � � � � � 	 � � � � � � � 	 � � � � � ' � � � � � � � � � � � � � 	 � � � � �  � � � � � � � � � � � � � � ' $ � � � � � � ' � � ' � �
� � 
 � � 	 % � � � � � � 	 � ' � � � � � � � � 
 � � � � 	 � � �  	 	 * � $ � 	 � � � 	 � � � $ � � � � + 	 � � � � � � � � � � � � � � 	 	 � � 	 � � � � � � � � , � �
- � � ' � � � 	 � 	 � � � �  	 � � � � � � � 	 � � � � � � � � � % � � � � � � 	 � � 	 � � � � � � � � � � � � � � � � � � � � � � 	 � � � � 
 � � � � 	 � 
 � � � � � � � ' � � �
� � � � 	 
 � � $ 	 � � � � � 	 � � � � % �  	 � � � � � � 	 � � � � � � � � � � � � � � � � � � � 	 
 � 	 � � � 
 � � � � � 	 + � ' � � � � � � � � � � � � � � � 	 	 � � 
 � � �
� � � � � � � 	 � � � � � � � � � � + � 	 
 
 � � �  � � � � � � � � 	 � � � � � � � � � $  � � � 	 � � � � � � � � � � ) . / � $ � � � � ' � � $ � � . � � � 0 � $
� & � � � � � � � � � � � � 	 �  	 � � 1 � � 
 � � � ' % � � ' � � � 2 � � � % � � � � � � ' � � 3 	 � � � � � � � �  � 4 	 � ' 5 � " 5 6 	 � ) 7 3 � � 
 � 	 � ' 	 � 8 �
� � � � � � � � � � � * � 	 � � � ' % � � � � � � � � � � � � # � 	 � � � $ � & � � � � � � � � � � � � % � � � � ( � � � � 
 � � � � � � � � � � '  � � � � 	 �
� � � � � % � � � � � 	 � � � �

) � � ' % � � � � � � � � � 	 
 � 	 � � � 
 � � 9 � � � � � � � � � � � � % � � � � � 	 � � � � � � � � ' � � � � � � 	 � � : � ' � � ' 	 � � � � � � 
 � � $ � � � � �
�  � ' � '  � � � � � � � � � � � 	 � � � � � � $ � � ' � � � � � � 	 �  � � � � � � � � � � 	 � � � � � � 	 � � � 	 
 � � � � � � � � � 
 � 	 � � � � + � 	 �
� � � " � � � � � �  � � � � � � � 	 � � � ' � � � � � � � � 	 
 	 � � � � � � � * � � % � � � � � 
 � � �

4 � � � � � � � + � ; � � � 	 � � � � % � 
 	 � � � � � � 
 � � � � � 	 � � � � ' � � � � � � � � 	 � 	 � � � � � � � � 	 � � � � � 	 � � 	 
 � � � � � 
 � � � � �
 � 
 	 � � ' 	 � � � � + � ; � � � 	 � � � � % � �

Answer five out of six

1ASEH)  Identify and discuss issues that may arise regarding the interaction of aspects and
exception handling.  For one of the issues you identify, propose a defendable alternative.

1ITER)  Explain the Seive! and Primes! iterators in Figure 1 of the Sather iterators paper.
The paper makes reference to the "expressive power" of iterators in Sather.  Make clear
what that expressive power is in the Seive! / Primes! example.

1MUIN)  Derived class D, which inherits multiply from base classes B1 and B2, contains
a reference to method Ma in B1.  Ma contains an embedded reference to Me, which is
defined in B1.  However, Me is also defined in B2, and B1.Ma's reference to Me gets
bound (correctly) to B2's Me.  How can this happen?  How do you suggest we change the
language to prevent this?  (Removing multiple inheritance is not an option.)

1REGA) Outline a design for free space reclamation that consists (solely) of a combination
of reference counting and garbage collection.  Make your objectives low cost, localized
cost, and distributed cost.

1SUSI)  Extend the Day/Liskov notion of subtypes to side-effects.  (Day/Liskov address
contra/co-variance of arguments, return types and exceptions.  Add a fourth category: side-
effects).  Assume that all side-effects can be regarded as changes to non-local variables.
Defend your chosen extension.

1TOON)  Give a C++/Java progam fragment that would be diff icult or impossible to
express in a Toon-talk kind of visual language. Explain the diff iculty.


