CSE681 - SW Modeling and Analysis
                       MidTerm Examination #4
Fall 2007

Examination #4
Name:___________Instructor’s Solution_______________________  SUID:________________________

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. 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. Suppose that you’ve decided that messages delivered to a server can be routed to parts of the server that are not defined at the time of the design of your message passing facility.  Describe how you might accomplish this.  What facilities do you need to provide in your message handler?  Please write code showing how you will do that.


Answer:

Provide the message receiver communicator with a delegate that is invoked whenever a message arrives, provided that some part of the receiver code has registered to receive message notifications.  If there are several different message types and you wish to let the destinations specify which message type(s) they receive, then you will provide a separate delegate for each message type.  Here’s some code:

// declaration of the delegate in Publisher
public delegate void MessageHandler(string msg);
public event MessageHandler msgHdlr; 

// invocation of the delegate, in Publisher
if(msgHdlr != null)
   msgHdlr(msg);

// registering for message receipt by Subscriber
pub.msgHdlr += new pub.MessageHandler(this.myMsgHandler);

// message handler provided by Subscriber
void myMsgHandler(string msg)
{
    // do something with msg
    // will need to parse msg for content
    //    - if XML, then use XMLTextReader
}

2. As architect of the CServ project (a.k.a. Project #5) you want to make the tools as useful as possible.  Pick any one of the tools and discuss its uses and interactions with other tools
.

Answer:

Since we’ve discussed the diagrammer tool a lot in class, let’s pick the Work Package Tool (WPT) to analyze.

Uses:
There are three important classes of users for the Work Package Tool: Program Manager, Team Leader, and Team Member.  

Program managers need to have summary level information for the entire project, including status summary information of the project’s packages.  They will also need to see the contents of each package, but should not be allowed to directly change any package contents, except for changes made by running the scheduling tool.  

Team leaders need to be able to change the contents of an assignment, but the Responsible Individuals (RIs) of each changed package should be notified of the change, and the change date should be recorded as part of the work package information.

Team members can create and edit work package contents when the package is created, including the time duration of the package.  Once the package has been completed the team member should no longer be able to edit its contents.

Everyone should be able to display a list of all of the active packages associated with any RI or any work package container, as well as a list of all packages (active and inactive) by RI or container.

The Work Package Tool has interactions with several of the other CServ tools:

a. Scheduler uses the work package information defined by WPT to create and modify schedules.  It may, in response to user inputs, change the duration of a package, and then modify the start and end times of all its dependents.

b. Progress Monitor uses WPT to find all of the active packages for a specified RI and disclose their contents, in order to support the writing of a progress report.

c. WPT should send a message to the RI of a new package, notifying the new responsibilities.  This may be done through the Wiki Tool or some other service provided by CServ.

d. Using services of Team Structure Tool, the WPT can prepare a list of all the project members with their work package responsibilities, identifying any that have no assigned packages.



3. Explain how a socket listener creates threads to handle connector requests.  Please write code to show how the listener thread does this.  You do not need to provide the code to handle requests.

Answer:

The socket listener calls AcceptSocket() to wait for a connection request.  That call blocks until a connection is accepted, and then an instance of Socket, connected to the client, is returned.  At this point, the listener thread creates an instance of the client handling thread processing object, creates a thread, using a ThreadStart delegate configured to use the appropriate client handling function, and starts it.  Code for that from the Adam-Wrapper prototype is shown below:


      void listenProc()

      {

        while (ListenForMessages)

        {

          try

          {

            Socket clientSocket = listener.AcceptSocket();

            ThreadProc tp = new ThreadProc(clientSocket, target);

            Thread clientThread = new Thread(new ThreadStart(tp.FrameMessage));

            clientThread.IsBackground = true;

            clientThread.Start();

          }

          catch

          {

            // blocked listener stopped

          }

        }


4. Draw a package diagram that represents your design for Project #4
.


[image: image1.wmf]ClientExec

Diagrammer

Comm

ServerExec

BlockingQ

Dispatcher

Persistent 

Store

Symbols

Answer:



Note:  Flows must accommodate messages coming in as well as going out over communications link.

5. Describe the syntax and semantics of remoting pass-by-reference and pass-by-value.


Answer:

There are four cases to consider here:

a. Pass a value type by value:
declaration syntax:   
void f(VT vt);
invocation syntax:
proxy.f(vt);
semantics:

value is serialized and sent to target

b. Pass a reference type by value:
Applies only to serializable types
declaration syntax:
void f(RT rt);
invocation syntax:
proxy.f(rt);
semantics:

Object on managed heap, that rt refers to, is serialized and sent 
 


to target and placed on the remote object’s managed heap.  The
 


remote object gets a reference to that as a calling parameter.

c. Pass a value type by reference:
Not applicable since pass by reference requires object derive from MarshalByRefObject
declaration syntax:

invocation syntax:

semantics:



d. Pass a reference type by reference:
Applies only to objects derived from MarshalByRefObject
declaration syntax:
void f(RT rt);
invocation syntax:
RT rt = new RT(), proxy.f(rt);
semantics:

The RT instance is created on client’s invoking thread, but is
 


accessed by the remote object on a threadpool thread, started
 


by the CLR, running in client’s address space.  The server’s
 


remote object connects to it through the channel set up by 
 


client to invoke the remote object, using a proxy represented by
 


the passed reference.


6. What is the purpose of the .Net Framework class System.Type?

Answer:

An instance of Type is a container, designed to hold all the type information for a single instance of some type, obtained through reflection.  Note that a Type instance is returned from Object’s GetType() function.

Type provides a very large  number of public methods and properties to obtain information about an object at run-time.
7. What are the possible states of a thread (you may consider either a Win32 thread or a .Net thread).  How does a thread enter and leave each of these states?

Anwer:

A Win32 thread has the following states:

a. Ready to run: 
Placed in the ready to run queue for its priority by Windows, and started by Windows.

b. Running: 
Started by Windows, and stopped when:

i. Its time-slice expires

ii. It is blocked waiting for some resource
iii. It is suspended by some other thread

c. Blocked: 
Blocked by calling a wait function or by Windows resource management, put on a ready to run queue when that resource becomes available.

d. Suspended: 
Suspended by some other thread, resumed by some other thread, which places it on a ready to run queue.


A .Net thread has the following states:

a. Running: 
The thread has been started, is not blocked, and has no AbortRequested.

b. WaitSleepJoin: 
The thread has been blocked by a call to Wait, Sleep, or Join

c. SuspendRequested:
A Suspend call has been made but thread is still Running.

d. Suspended: 
Thread has stopped in response to a Suspend call

e. AbortRequested:
An Abort call has been made but thread is still Running
f. Aborted:
An Abort call has been made and thread has stopped
g. Stopped:
Thread is not Running.
� EMBED Visio.Drawing.11  ���








� Project #5 statement is attached at the end of this examination package.


� Project #4 statement is attached at the back of this examination package.
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