CSE681 - SW Modeling and Analysis
                       MidTerm Examination B
Summer 2008

Examination B
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. Write a text representation for an XML message that contains a representation of WCF source and destination endpoints and a body containing the message content.  Write C# code that parses the message string into its constituent parts.

Answer:

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

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

[MessageContract]
public class QAMessage
{
    private string binding;
    private string srcAddress, destAddress;
    private string contract;
    private string body;

    public QAMessage(string Binding, string SrcAddress, string DestAddress, string Contract, string Body)
    {
         binding = Binding; srcAddress = SrcAddress; destAddress = DestAddress; 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(); }
}

2. Describe the package structure of your Project #4
 design.  Please include a package diagram as part of your answer.  What are the responsibilities of each package?  What are their interactions?

Answer:
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The UI Window package is the client executive for Project #4.  It uses the services of Command Generator to create analysis commands and uses Display package to format, possibly large sets of returned data into useful information.  Communicator is a service that provides sender and receiver functionality for message transfer between client and server.

The analyzer package provides the main functionality for the QAAnalysis server.  It uses the services of the FileSet Creator package to find all the files cited for analysis.  The Result Generator package stores intermediate results from Analyzer and formats the final results into a message or messages for transmission back to the client.

3. Suppose that you are a software architect, assigned to provide an architecture for the ABQATS system of Project #5
.  Discuss uses of the system, and cite its top three critical issues.  Can you think of any other important issues?

Answer:

There are four types of users of the ABQATS system: Customers, Managers, Developers, and Quality Assurance staff.

Customers will be given access to summary level test and quality information, in the form of public HTML files that are generated by publishing agents, whose responsibilities are to format HTML pages on a periodic basis from test results stored in an established format within ABQATS (see InstrSolMTaSu08 – Answer to Q1).

Managers are particularly interested in test histories by team and individual, and in the statistics of test completion.  They will use agents configured for that purpose, requiring small amounts of script configuration to supply the desired results.

Developers want detailed test logs for code they wrote and for code they must use or which uses their code.  Agents configured to return logs by Developer_ID and Code_ID from specified time intervals will be most valuable for this group of users.  The agents should be capable of tracing dependency relationships within repository code to support this activity.

QA analysts need intermediate level results, e.g., everything except the logs, for very large sets of packages.  They will require agents that can accumulate test results as they search over these large file sets.  Their agents need to execute specified analysis tasks (size/complexity, commenting, … ) as well as collect test results.  These analyses should be schedulable to automatically run in background.

Critical issues for the ABQATS system include:
1) Handling large (thousands of files) working sets for QA analysis with reasonable loading on the existing server facilities:  Since each test is essentially independent, it will be easy to load balance across multiple servers if performance analysis indicates the need for that.
2) Extracting useful information from a potentially enormous amount of test data:  Configuring dedicated agents, as discussed above will help to do just that.
3) Visualizing results in a useful way will be an important part of converting test data to information:  Finding useful ways of plotting results and tabulating summaries are the suggested means to accomplish this, using the strong graphics capabilities of WPF and specialized tools to annotate html documentation.
4. You’ve decided to provide a message-passing communication system for ABQATS, using WCF.  Declare a message contract for a WCF Message with the same structure discussed in Question #1, but with an added message type parameter.  Declare an event type and instance, provided by the communication system that routes a message to any interested subscriber.  Show, with sample code, how a subscriber will request to be sent messages of a specific type.

Answer:

enum MessageType { sizeComplexity, commented, testHistorySummary, … }

[MessageContract]
public class QAMessage
{
    private  MessageType messageType;
    private string binding;
    private string srcAddress, destAddress;
    private string contract;
    private string body;

    public QAMessage(MessageType msgType)
    {
         messageType = msgType;
    }

    [MessageHeader]
    public MessageType
    {
        get { return messageType; }
        set { messageType = value; }
    }

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

// Comm service code
public delegate void SizeComplexity_MessageArrived(QAMessage);
public event SizeComplexity_MessageArrived OnSizeComplexity;
public delegate void Commented_MessageArrived(QAMessage);
public event Commented_MessageArrived OnCommented;
…

// subscriber code
OnSizeComplexity += new SizeComplexity_MessageArrived(mySCHandler);
OnCommented += new Commented_MessageArrived(myCHandler);


5. Discuss what is meant by the term asynchronous processing.  Where, in the ABQATS structure would you expect to use asynchronous processing?

Answer:

Processing runs asynchronously when a thread or process is created specifically to conduct the processing, allowing an initiator to return immediately to other activities.  Asynchronous processing may occur by calling an asynchronous function, or by explicitly creating a thread and providing a ThreadStart delegate to identify a function that defines the desired processing.

ABQATS hosts many asynchronous activities:

1. Every agent started within ABQATS runs asynchronously on its own thread.  
2. The user interfaces will be designed to spawn all non-I/O activities on their own threads.
3. Since QA analysis tools may have to process many hundreds, or even thousands, of files, they will run on their own threads of execution. 
4. Communication, provided by WCF, has internal threads of execution to manage internal processing.
5. The Testbed will run each test configuration (tests on a specified FileSet) on its own thread.
6. The repository will provide threads for check-in/check-out, browsing, and extraction.
7. The display subsystem will provide a thread for each client’s display generation. 
6. Since many of the analysis tasks in ABQATS may examine hundreds, or even thousands, of files, you will want to run them on child threads.  This frees the user interface, and consequently the user, to do other things.  You’ve decided to use an analysis agent that provides a function doAnalysis, as shown below:

AnalysisResult AnalysisAgent.doAnalysis(UserScript script)
{
    // evaluate script
    // do analysis defined in the script on targets also defined in the script
    // configure results as specified in the script and return them
}

Write a function, void AnalysisAgent.start(UserScript), that creates a child thread and executes the analysis on that thread.  You’ve decided to use XML as the medium for representing scripts.  How will you evaluate the scripts in this function?  Please be as specific as you can about the .Net classes you will use for this purpose.

Answer:

Assume that the agent class holds a Thread reference, thrd, initially set to null, and a UserScript reference, UScript, also set to null.  Below are functions defined in the AnalysisAgent class:

void doAnalysis()
{
    doAnalysis(UScript);
}

void start(UserScript script)  // could alternately use parameterized ThreadStart
{
    UScript = script;
    thrd = new Thread(new ThreadStart(doAnalysis));
    thrd.start();    
}

The XML script will need to provide elements for selecting the type of analysis, define the FileSet, and configure results.  Here is a prototype for that script:

<analysisScript>
    <type>SizeComplexity</type>
    <fileSet>
        <path>\\Repository\display</path>
        <pattern>*.cs</pattern>
        <path>\\Repository\OperatorConsole</path>
        <pattern>*.cs</pattern>
    </fileSet>
    <display>Summary</display>
</analysisScript>

Script evaluation can be carried out by loading the script XML file into an XmlDocument object and using its GetElementsByTagName member function to process each element of the script.  Building a script parser that is a container for rule evaluators would be effective.


Write a function that will create an ArrayList, populate it with file names from the current directory, and return it to the caller. 

Answer:

    ArrayList GetFiles()

    {

      // This works but wastes storage

      // ArrayList arl = new ArrayList();

      // string[] files = Directory.GetFiles(".");

      // foreach (string file in files)

      //   arl.Add(file);

      // return arl;

      return new ArrayList(Directory.GetFiles("."));

    }







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


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