CSE681 - SW Modeling and Analysis
                       MidTerm Examination A
Summer 2008

Examination A
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 11:00 AM. 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 are a software architect, assigned to provide an architecture for the ABQATS system of Project #5
.  Develop a concept
 for storing test results that supports the use of agents to extract meaningful information about the results for managers, QA personel, and developers.  Develop a partitioning of the test data storage mechanism, define packages and their responsibilities, and interactions.  Can you think of any critical issues for this subsystem?

Answer:
There are three categories of users relevant to this question: 1) managers want summary statistics, especially time histories of test failures, 2) developers want detailed (white box) logs for tests of their specific code products, and 3) Quality Assurance (QA) staff who want intermediate level (black box) test results for very large data sets.  To support this we will structure test results with a database table with the following information attributes:

long Test_ID, long Code_ID, long Developer_ID, int Team_ID, bool passed, DateTime timestamp, 
string summary, path log

A manager’s agent will have queries that pull test pass/fail histories parameterized by team, developer, or code.

QA agents will summarize for the current time interval (perhaps the last month) total pass/fails by team, percentage of code that is passing, by team and for the whole project, developers that have currently failing tests, and the number of code modules that have not been tested.

Developer’s want detailed logs for failing tests that belong to them.  They may also be interested in the manager’s view of their part of the system.

I would provide the following packages for the test analysis subsystem:
· TestDataStorage provides access to the test database through stored procedures that implement views described above and provide access to logs from the file system.
· TestAgent provides a factory of test agents, provides a facility for scripting them, and binds each created agent to a requesting client.
· TestResults configures information returned by each agent into a sequence of linked web pages with navigation between major parts, and binds these to a client view.  TestResults also provides a standard test summary, available to anyone, in an HTML view.

There are two critical issues for this subsystem: 1) the large volume of tests run by QA on the current baseline could cause significant loading on the Software Repository server, handled by load balancing across multiple test servers if needed, and 2) configuring test data for thousands of modules into useful information targeted to each of the three types of user.  The agent concept should help a lot with this configuration.  See my solution to MTAQ5 and MTBQ6.  

ABQATS executives should provide security for each of the components, so security is not an issue for test analysis.


2. Write a text representation of XML for a message that contains WCF source and destination endpoints and a body containing message content.  Write C# code that builds a message from these constituent parts.  Write a service contract that accepts this message
.

Answer:

<message>
    <source>
        <binding>basicHttpBinding</binding>
        <address>http://localhost:4000/QAAnalysis</address>
        <contract>IQAAnalysis</contract>
    </source>
    <destination>
        <binding>basicHttpBinding</binding>
        <address>http://localhost:5000/QAAnalysis</address>
        <contract>IQAAnalysisResult</contract>
      </destination>
  <body> … </body>
</message>

The easy way to build the message is to let the service contract do it, e.g.:

[MessageContract]
public class QAMessage
{
    private string binding;
    private string address;
    private string contract;
    private string body;

    public QAMessage(string Binding, string Address, string Contract, string Body)
    {
         binding = Binding; address = Address; contract = Contract; body = Body;
    }

    [MessageBodyMember]
    public string binding
    {
        get { return binding; }
        set { binding = value; }
    }
    // other properties similar
}

Now, the contract machinery will serialize the QAMessage to an XML string wrapped in a SOAP envelope on send, and deserialize on receipt.

[ServiceContract (Namespace=”Messenger”)]
public Interface IMessenger
{
    [OperationContract] void PostMessage(QAMessage msg);
    [OperationContract] QAMessage GetMessage();
}

public class Messenger : IMessenger 
{
    private static BlockingQueue<QAMessage> BlockingQ;
    public Messenger() { // create single instance of BlockingQue }
    public void PostMessage(QAMessage msg) { BlockingQ.enQ(msg); }
    public QAMessage GetMessage() { return BlockingQ.deQ(); }
}
3. Draw a UML class diagram that represents your design for Project #4
.

Answer:
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4. You’ve decided to provide a WinForm interface for user’s of test agents.  The agent provides an event, resultsReady, which the form subscribes to, and the form provides an event handler function, void displayTestResults(TestData td).  At this time you are not concerned with the details of the code provided in that handler but know that it will call functions on WinForm controls to display information returned.  The test agent, running on a child thread, has a function:

void search(UserScript script)
{
    // evaluate script
    // do search based on script over test data structure
    //   (assume agent holds a reference to that)
    // configure results, td, based on script
    // call Form’s displayTestResults(td)
}

Write code for the last line, assuming that the agent instance holds a reference, form, to the user’s form, to safely call the function form.displayTestResults(td).

Answer:

if(resultsReady != null)  // check if event has subscribers
{
    if(form.InvokeRequired)  // worker thread?
        form.Invoke(resultsReady, new Object[]  { td });
    else
        resultsReady(td);  // UI thread
}
5. The agent, in the previous question, provides a function, void start(UserScript script), which creates a thread that runs the agent’s search function.  Write all the code for the agent’s start() function.  You may assume that the agent instance holds a reference to the script, if you wish.

Answer:

Assume that the agent class holds a Thread reference, thrd, initially set to null, and a UserScript reference, UScript, also set to null.

void asyncSearch()
{
    Search(UScript);
}

void start(UserScript script)
{
    UScript = script;
    thrd = new Thread(new ThreadStart(asynchSearch));
    thrd.start();    
}

We could use a parameterized ThreadStart to avoid the extra function definition.

6. Describe the syntax and semantics of local pass by reference for both value and reference types.  Why would you pass a reference type by reference?

Answer:

Value type – pass by value: void myfun(ValueType vt)
copy of value type is created on callee’s stack frame.  Any modifications made to the copy do not affect the value in the caller’s scope.

Value type – pass by reference: void myfun(ref ValueType vt)
A reference to the caller’s value type is created on the callee’s stack frame.  Changes to the value made inside the called function are made to the referenced value in the caller’s scope.

Reference type – pass by value: void myfun(ReferenceType rt)
A copy of the reference in the caller’s scope is made on the callee’s stack frame, so both references refer to the same managed object.  Changes made via the reference copy are seen in the caller’s scope (same object).  If the reference copy is reset in the callee’s scope to point to a new object, the caller’s reference will still point to the original object, not to the new object.

Reference type – pass by reference: void myfun(ref ReferenceType rt)
A reference is created in the callee’s scope, pointing to the caller’s reference.  Changes to either the value or object referred to in the callee’s scope will be seen by the caller.

7. What is an Application Domain and why is it an important part of the .Net environment? 

Answer:

An application domain is an execution environment for managed code.  It provides Just In Time compilation, garbage collection, execution isolation, and loading and unloading facilities.  Each process that executes managed code is created with a default application domain.  A thread running in this domain can create a child application domain, using the AppDomain class from the System namespace.  The creating thread can then load assemblies into the child domain and, using the Activator class, create and use instances created in the loaded assembly.  Should code running in the child application domain fail, that will not cause failure of code in the primary domain.

Application domains are thus indispensible to managed code – managed code cannot run without the services of an application domain. 







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


� Your concept should address the large number of modules that will be tested during the life time of a project, possibly thousands of files.  It should provide a structure for storage that will enable an agent to search for specific results, categories of results, and test keywords.  This structure must support the tracking of test result histories.


� You may either send the string as the argument of an OperationContract or you may use a MessageContract.


� Project #4 is attached at the end of this exam.
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