8/3/06 – CIS 573 Final Exam - Answers                              Your name: _____________KEY____________

There are 78 questions on 11 sheets.   Points are as shown. To receive credit, the answer must be completely correct (i.e., no partial credit will be given).  
1. According to Mickey Williams, what limitation is applied, in practice, on the size of generation 0 objects in the managed heap? (2 pts)
                [p. 95] The size of all objects in generation 0 should be small enough to fit into

                              the computer’s L2 cache memory.

2. At least three important assumptions underlie the operation of generational garbage collectors.  Describe the three assumptions: (3 pts)      [Williams p. 93]
· Objects that have been recently allocated are most likely to be freed

· Objects that have lived a long time are least likely to be freed

· Objects that are used together should be close together in the heap so they be in cache memory together (gives better performance)
3. In C#, classes that need to be cleaned up immediately after use should implement the


      ______IDisposable________ interface to enable clients to use the using statement. (2 pts)
        [Williams p. 100]
4. How many different “generations” does the .NET CLR’s garbage collector keep track of? (2 pts)   3 
5. In .NET, what is the minimum number of garbage collection runs necessary to reclaim memory used by objects that require finalization? (2 pts)   2
6. By default, when is a method in a .NET class compiled into native machine code?  Please be specific. (3 pts)
               when the method is about to run (and only if it actually runs)
                              – note: NOT just when the class is loaded
7. Give one reason why an XML-based web service is especially useful in a heterogeneous computing environment, where the client may be implemented on a different operating system or with different programming tools than the server. (2 pts)
                    XML avoids machine architecture differences such as endianness, OR
                    XML is text and thus goes through firewalls, OR
                    Major tools such as .NET and Java support XML

                            (other answers possible if they make sense)
8. Give one reason why an XML-based web service may raise concerns about efficiency. (2 pts)
                      Time of converting binary fields and objects to text on both ends of link
                            (other answers possible if they make sense)
9. In Refactoring Ch. 2 (“Principles in Refactoring”), author Martin Fowler describes two situations in which programmers should not refactor.  Describe both of them. (4 pts)
           When the code barely works (it needs rewriting instead). OR  When approaching a deadline.
10. What does Martin Fowler mean when he writes about “the rule of three” in regards to Refactoring software? (2 pts)
                     “The third time you do something similar [in code], you should refactor.”   [p. 58]

11. From Martin Fowler’s Refactoring, Ch. 3, describe any three of what he calls “bad smells in code”. (3 pts)
	· Duplicated code

· Long method

· Large class

· Long parameter list

· Divergent change

· Shotgun surgery

· Feature envy

· Data clumps


	· Primitive obsession

· Switch statements

· Parallel inheritance hierarchies

· Lazy class

· Speculative generality

· Temporary field

· Message chains

· Middle man


	· Inappropriate intimacy

· Alternative classes with different interfaces

· Incomplete library class

· Data class

· Refused bequest

· Comments (too many)




12. In .NET, if there is insufficient memory in the heap to make a new object allocation, what is the runtime required to do? (2 pts)
  It is required (to suspend all threads and) run the garbage collector (to reclaim unused memory).
13. In “Refactoring” Chapter 2, Martin Fowler describes three distinctive approaches to performance optimization.  Briefly describe all three approaches. (2 pts)
1) Hard scheduling, as in strict read-time systems

2) optimizing all code all the time during development

3) having an optimization phase near the end of development
14. What is “Brook’s Law” as described in the book The Mythical Man Month? (2 pts)
           Adding programmers to an already late project just makes it later.
15. A class that manages a sole instance of itself and does not allow any additional instances to be created is called a


      ______Singleton___________. (2 pts)
16. The set of libraries in the .NET framework which can draw 2D vector graphics, bitmaps and fonts is called 


            _________GDI+______________.  (2 pts)
      Also accept:  GDI, or Managed GDI, or Managed GDI+

17. In .NET, the former "executable file" has been replaced by one or more files that are versioned and deployed as a unit; the .NET name for this file or files is


      _____assembly_______. (2 pts)
18. In the following line of C# code, what is System.EventHandler? (1 pt)
this.menu_Exit.Click += new System.EventHandler(this.menu_Exit_Click);

a) An “observable” class
b) A delegate

c) An event
d) A singleton object
19. In the following line of C# code, what is menu_Exit? (1 pt)
this.menu_Exit.Click += new System.EventHandler(this.menu_Exit_Click);

a) An “observable” class

b) A delegate
c) An event
d) An event handler
20. The following Main() method in C# is in file MainForm.cs; which statement best describes what the Application.Run() method really does? (1 pt)

static void Main() 


{



Application.Run(new MainForm());


}

a) It creates a new thread and runs MainForm in the new thread

b) It makes MainForm visible and causes the program to enter a message loop

c) It forces MainForm to run modally

d) It launches MainForm and unloads the current class
21. In the following code, what kind of an object is Search? (1 pt)    event
	void Ramble (object o, MsgEventArgs e)

{

   // do something here

}

Thingee environ = new Thingee();

environ.Search += new Msg(Ramble); 


22. In the above code, what kind of an object is Msg?  (1 pt)   delegate
23. In the above code, what kind of a method is Ramble?  (1 pt)   event handler
24. What difference will there be in the execution of the two code snippets below? (1 pt)    no difference
	public void StreamAByte()

{

   FileStream fileStream = null;

   try

   {

      fileStream = new FileStream("temp.txt", FileMode.Create);

      fileStream.WriteByte( (byte)42  );

      fileStream.Flush();

   }

   finally

   {

      if (fileStream != null) ((IDisposable)fileStream).Dispose();

   }

}


	public void StreamAByte()

{

   using (FileStream fileStream = new FileStream("temp.txt", FileMode.Create))

   {

      fileStream.WriteByte( (byte)42  );

      fileStream.Flush();

   }

}


25. Which of the following development models is based on the Waterfall model up through the high-level design phase, and phased deliveries start from detailed design phase onwards?  In this model, the most important features are developed in early deliverables?  (1 pt)
a) V

b) Spiral

c) Staged Delivery
d) Evolutionary Prototyping
26. In C#, what kind of method is the following?  (1 pt)      Finalizer (also accept: Destructor)
	~SomeClass()

{

   // do something here

}




27. Assuming DistantObject is a web service, how many different DistantObject instances will be created on the server by the following code?  (1 pt)   4
	      DistantObject myObject = new DistantObject();

      string r = myObject.GetString();
      string s = myObject.GetString();
      string t = myObject.GetString();
      string u = myObject.GetString();






28. The code snippet below is from the sample POP3 client connect method.  What is the effect of the statements shown?  (1 pt)
	      if (myReader!=null) myReader = null;

      if (myWriter!=null) myWriter = null;

      if (myStream!=null) myStream = null;

      if (myClient!=null)

      {

         myClient.Close();

         myClient = null;

      }


a) these statements have no effect whatsoever

b) the file and network objects are garbage-collected immediately

c) the file and network objects become “collectible” by the garbage collector

d) the destructor of each file and network object will be called

29. In C#, a call to Dispose(false) indicates what? (1 pt)
a) the Dispose() method should not release any managed resources this time

b) the Dispose() method may release managed resources this time

30. Which database locking strategy does ADO.NET support by default?  Select one answer. (1 pt)
a) Version column locking
b) Generated value locking
c) Pessimistic locking
d) Optimistic locking

e) Field group locking
f) Read fields locking
31. Which of the following is an ECMA standard that defines the baseline for .NET language interoperability? (1 pt)   I will accept either (or both) of two answers. 
a) CTS

b) CLR

c) CLI
d) MSIL

32. Which of the following is not an aspect of personal character discussed by Steve McConnell in Chapter 33 of Code Complete?  (1 pt)
a) Enlightened laziness

b) Sense of humor

c) Discipline

d) Humility

33. What does Steve McConnell, in Chapter 33 of Code Complete, believe is the factor most likely to distinguish a programmer significantly from his or her peers?  (1 pt)
a) Raw intelligence

b) Regularly learning more about programming

c) Persistence and guts

d) Experience

34. Before .NET, what method was relied on to prevent version conflicts among DLL’s and avoid the situation known as “DLL hell”? (1 pt)
a) By having development tools such as Visual Studio enforce correct behavior.

b) By programmers voluntarily following Microsoft’s installation rules.
c) By following an application certification process.

d) By reference counting of DLL usage in the system registry.

35. In “Refactoring” Chapter 2, which of the following activities does author Martin Fowler mention as likely to conflict with the usual goals of refactoring (i.e., making software easier to understand and modify)? (1 pt)
a) Code reviews

b) Software testing

c) Tuning code for better performance

d) Prototyping
36. In C#, an event is most frequently used for: (1 pt)
a) many-to-many notification

b) one-to-many notification

c) many-to-one notification

d) one-to-one notification

37. Which of the following development life-cycle models would likely be most successful on a large project with well-understood, stable requirements and where reliability of software was essential? (1 pt)
a) Code and fix model

b) Scrum

c) Extreme programming

d) Waterfall model

38. Which of the following development life-cycle models had a notable influence on the extreme programming  movement? (1 pt)
a) Spiral model

b) Waterfall model

c) V model

d) Code and fix model

39. C#, each “using” keyword at the top of a class file refers to: (1 pt)
a) A namespace
b) An assembly

c) A package

d) An executable file

40. Which of the following best describes Fred Brooks’ concept “The Second System Effect”? (1 pt)
a) A second release of a system is likely to be more stable

b) A second release of a system tends to have been less thoroughly tested

c) A second release of a system is more likely to meet customer expectations

d) A second release of a system tends to get “feature creep”
41. As described by Steve McConnell in Chapter 33 of Code Complete, what was the theme of Edsger Dijkstra’s famous lecture entitled “The Humble Programmer”?  (1 pt)
a) individual talent and skill make certain programmers stand out from the pack.

b) any programmer who will ever be good is good in the first few years.

c) tools and tricks are needed to master the complexity of computer science.

d) the attitude of a programmer has a strong effect on program quality.

e) if you haven’t spent at least a month on one program, you haven’t written a really complicated computer program.

42. In Chapter 33 of Code Complete, which of the following is not one of Steve McConnell’s main points?  (1 pt)
a) Blind faith in any one technique is less helpful than an attitude of openness towards new ideas.

b) Code should be written with an audience of other programmers in mind.

c) Programmers should regularly refine their programming methods and skills.
d) You can be successful by testing all the mistakes out of your code
43. Which of the following is not part of  Fred Brooks’ discussion of self-documenting code? (1 pt)
a) Insert prose into source files as paragraphs rather than in-line comments.

b) Use space and format as much as possible to improve code readability.

c) Add the documentation as the last step when writing code.

d) Harness declarations and symbolic names to convey as much meaning as possible to the reader.

44. In “Refactoring” Chapter 3, what is author Martin Fowler’s warning about comments in code? (1 pt)
a) Time spend on inserting comments would be better spent on refactoring.

b) Failing to comment code makes it unreadable to other programmers.

c) Too many comments often indicates a bad underlying design.

d) Too many comments can make code harder to read and maintain.

45. Which of the following are the two “rug-lifting” techniques recommended by Fred Brooks for discovering the true status of a project?  Please select the TWO BEST answers. (1 pt)
a) Cultivating managers to trust you enough to tell you the true status.

b) Creating a critical-path or PERT chart

c) Using a critical-path schedule with sharp milestones, and status meetings

d) Asking the employees to give progress reports rather than their manager.

46. In project management, what is the benefit of having created a critical-path or PERT chart early in the project? (1 pt)
a) You can force late managers to reveal that they are late.

b) You have protected yourself from a negligence law-suit.

c) You can tell whether a particular schedule slippage endangers the overall project schedule or not

d) There is no benefit from creating a critical-path or PERT chart.

47. Which of the following is not a development life-cycle model?  (1 pt)
a) Agile programming

b) Waterfall method

c) Spiral method

d) Extreme programming

48. In deterministic finalization, if the programmer accidentally calls the Dispose() method twice, which statement describes what should happen? (1 pt)

a) Calling Dispose() a second time will slow down, but not prevent, finalization

b) Calling Dispose() a second time will raise an exception
c) Calling Dispose() a second time has no effect
49. In non-deterministic finalization, when will the object using unmanaged resources actually be destroyed?  Please choose the most accurate statement. (1 pt)
a) The next time the garbage collector runs after the object is no longer referenced.

b) The second time the garbage collector runs after the object is no longer referenced.

c) There is no way to know exactly when the object will be destroyed.

d) As soon as the object is no longer referenced.

50. In Kent Beck’s book eXtreme Programming, which is the following is not listed as one of the four values of extreme programming? (1 pt)
a) Communication

b) Feedback

c) Speed

d) Simplicity

51. Which of the following is false?  Select all the apply. (1 pt)
a) XML is text and can pass through company firewalls if sent over standard protocols such as HTTP

b) XML messages are a highly efficient way to communicate across a network

c) Because XML is text, it overcomes architectural incompatibilities of different computers

d) XML is robust because the tools which process it ignore extra fields they do not understand

52. Approximately how many reserved keywords does the C# language have? (1 pt)
a) 43

b) 63

c) 83

d) 103

e) 123

f) 143

53. Which of the following is not an obligation of participants in a code inspection. and in fact, is not recommended?  Select all the apply. (1 pt)
a) Maintain confidentiality about the meeting

b) Explain how to fix defects

c) Come prepared with a list of defects by pre-reading the code

d) Sign off to guarantee that the code has passed inspection

54. True or False: NET garbage collection is non-deterministic, and you have no control over when a class’s finalizer is executed or whether it even runs at all. (1 pt)
55. True or False: When it runs, the .NET garbage collector allows existing threads to continue running at lower priority in the background. (1 pt)
56. True or False: When using a test harness such as Nunit, any code in the SetUp method runs from scratch (from the beginning) before every test. (1 pt)
57. True or False: With an event, removing a subscribed method from the event removes the first method of that name from the notifcation list. (1 pt)
58. True or False: Programmers should allow a Dispose() method to be called more than once without throwing an exception; the Dispose() method should do nothing after the first call. (1 pt)
59. True or False: In .NET, any language can potentially inherit and access classes written in any other language, but exceptions cannot be handled across languages, and you cannot debug across languages. (1 pt)
60. True or False: Finalizers (and thus, C# destructors) might not execute at all in come circumstances. (1 pt)
                         [Williams p. 96]

61. True or False: In C#, background threads can perform the same work as foreground threads, but background threads will terminate automatically when the last foreground thread terminates. (1 pt)
      [Williams p. 273] 
62. True or False: In C#, invoking a delegate asynchronously executes the referenced code in a background thread from the runtime’s thread pool.
63. True or False: Refactoring changes the observable behavior of software. (1 pt)
              [Fowler p. 54]
. 
What do the following acronyms stand for? (15 pts)

64. SQL = _____Structured Query Language__________________

65. API = _____Application Programming Interface___________

66. ADO = _____Advanced Data Objects__________________

67. GDI = _____Graphics Device Interface__________________

68. JIT = _____Just In Time (compilation)__________________

69. RFC = _____Request For Comments__________________

70. CLI = _____ Common Language Interface_______________
71. CTS = _____Common Type System___________________

72. CLR = _____ Common Language Runtime_______________
73. MSIL = _____Microsoft Intermediate Language_______________

74. DLL = _____Dynamic Link Library___________________

75. XML = _____eXtensible Markup Language____________________

76. SOAP = _____Simple Object Access Protocol___________________

77. RPC = _____Remote Procedure Call____________________

78. ECMA = _____European Computer Manufacturer’s Association________
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