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This is a closed book examination.  Please place all your books on the floor beside you.  You may keep one page of notes on your desktop in addition to this exam package.  All examinations will be collected promptly at the end of the class period. Please be prepared to quickly hand in your examination at that time.

If you have any questions, please do not leave your seat.  Raise your hand and I will come to your desk to discuss your question.  I will answer all questions about the meaning of the wording of any question.  I may choose not to answer other questions.

You will find it helpful to review all questions before beginning.  All questions are given equal weight for grading, but not all questions have the same difficulty.  Therefore, it is very much to your advantage to answer first those questions you believe to be easiest.
















1. 
Given the processing provided by your solution for Project #2 or the Instructor’s Solution, write a query or method to find all of the descendants of some element of the NoSql database.  That is, find all of children, grandchildren, greatgrandchildren, … of that element[footnoteRef:1].

Answer:
 [1:  Remember that the children of a DBElement<Key, Value> consist of keys of the elements on which the parent depends.] 

2. 
Given: 	class Widget { Widget clone() { … } /* other code */ }

write code for a class Clonable, that contains a List<Widget> as its only field, and provides a deep clone() operation.  Please supply all methods involved in the cloning operation.  You need not provide code for the Widget class and don’t need to provide any other methods for the Clonable class.  You may assume that the Widget.clone() method provides a new Widget object independent of any other Widget object.

Answer:

3. 
Given an instance of some class, how would you discover if the class of that instance provides a specified method, without directly using the class definition.  Please illustrate your answer with a code fragment[footnoteRef:2].

Answer:
 [2:  A code fragment is a few lines of code that do not need to be a complete method.] 

 


4. Draw an activity diagram for the TestExec and NoSqlDb processing, from Project #2, required to demonstrate making a query for all elements that have a child key that corresponds to an element which has no children[footnoteRef:3].  Discuss each of those activities briefly.  You may use either your design or the design of the Instructor’s Solution as a basis for your answer.   

Answer:
 [3:  You may assume that an element with no children has an empty list of keys.  That is, the list exists but has no elements.] 

[bookmark: _GoBack]

5. Describe three of the instancing modes provided by Windows Communication Foundation (WCF) services.  Why is an instancing mode important for a WCF service?

Answer:




6. 
Describe critical issues, along with proposed solutions, for the NoSql database you developed in Project #2.

Answer:

7. 
Write all the code for a C# asynchronous member function[footnoteRef:4] that can be stopped by a using application before its processing has completed.  You may assume that the asynchronous method contains a loop that will take a significant amount of time to finish.

Answer:

 [4:  An asynchronous method returns almost immediately without waiting for its code to complete.] 


