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1.0 CompServer Application

The Component Server (CompServer) is an application that manages software development with a client-server architecture. The application uses a server to store and handle the software development environment while allowing additions and changes to be made through a client. The server acts as a data repository that contains all versions of developer code in a component structure. The component structure hierarchy is: system, program, module, file. At each level in the hierarchy, a client may add nodes and associate child nodes with that new node. This environment is different than a normal directory tree or file manager. When a developer wishes to make a change to a component or add a new component, a strict versioning process is followed to preserve the existing component structure. See Figure 1 for a sample component tree.
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Figure 1: Component Representation Example

Note that each component’s file name has a number that indicates the version of that component. After making a change to a file, a software engineer will upload that file to the component server, which will verify the version number and store the file in the database. The software engineer cannot make changes to the file once it has been uploaded. The module responsible individual (RI) will manage files at the module level. When all the software engineers working on a module have uploaded their files to the server, the RI will create a module and add the files to it. Once the module has been created, however, the RI will be unable to make any more additions to the module. This rule prevents the development environment from being corrupted with unmanaged changes. The same rules that govern module creation are applied to program and system creation. All of the components that make up the program or system are added upon creation of that component. Once the component has been created, changes can only be made by creating a new version of the component.

The component server has the ability to serve all of the files and components in its database to clients wishing to view the software or make copies for the purpose of editing. The component client is the interface that developers use to view, copy, and add software to/from the database.

The design of the CompServer will use C# as the programming language, XML as the message format, and .NET remoting for the client-server interaction. Files will be embedded in the XML and passed as XML messages using remotable objects.
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2.0 Client/Server Relationship

The Component Server is a distributed application that uses a central server to store and serve the component tree (like the one depicted in Figure 1). Developers use a client program to access and add components. The client is Windows-based and has a complete GUI interface for the user to view component manifests, select and download files or components, and create new components by adding files to them. The client program can make requests to the server through a Proxy. The server then retrieves the data and serves it back to the client. These actions require coordination and synchronization to allow correct service of data. The overall client/server relationship supports this coordination. See Figure 2 for a software architecture overview.
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Figure 2: Overall client/server relationship

Each client application has three main threads: a thread to service the user’s requests through the Windows interface, a thread to handle the messaging between the main window thread (UI thread) and the remote server, and a thread to process the messages that come back from the remote server. Message queues are utilized to pass data back and forth between these three threads. The message handler thread has a reference to the remote object on the server, known as a proxy. The message handler thread makes requests on the proxy to exchange data. The message processing thread processes data from the receive queue and posts new data to the main window thread.

The server application uses single call remotable objects to service the clients. The remotable object retrieves and processes data in the shared component database. This database is a shared object across all of the current remote objects and is therefore protected by a reader/writer lock. This database contains information on all of the available components and files. The components and files are also made persistent on the file system by periodic actions of the server application’s main thread. The scheme for data persistence and messaging will be discussed in more detail in the messaging and behavior sections.

3.0 Component Server Architecture

The component server is partitioned into modules as shown in Figure 3.
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Figure 3: Component Server Module Diagram

The ComponentServer is the main module which contains the main server application thread. It maintains a reference to the master XML file where the database structure is persisted and a reference to the ComponentDatabase. The ComponentServer is responsible for registering the communication channel and the ComponentAgent.

The ComponentDatabase is actually a list of Components that the ComponentServer maintains. It may or may not be its own class, but the functionality of that module is such that it could really be encapsulated completely by the ComponentServer. The ComponentDatabase must maintain a reader/writer lock so that ComponentAgents can access data in a synchronized fashion.

ComponentAgent is a remotable object with methods that implement the messaging interface. It uses XML messaging to communicate between the client and the server. Note that it uses the MarshalByRefObject module that is a part of .NET remoting. Based on the pass-by-reference file sharing schema, an additional file saver object may be needed.

Component is any system, program, module, or file in the database. It is a container module that is used to hold a component’s information and offers a comprehensive interface to manipulate the component relationships.

The server’s modules are further decomposed into classes as shown in Figure 4.
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Figure 4: Component Server Class Diagram

The attributes and members in each class in Figure 4 are suggestions; additional methods and attributes may be added in the implementation phase.

The ComponentServer includes the ComponentDatabase as an ArrayList of Components and a ReaderWriterLock to control access. It maintains a record of the master XML file name. The methods SearchForUnsaved and DecodeComponent are used by the main server process to periodically monitor the files which have been added to the database and save them in their native formats.

The ComponentAgent is the remotable class and implements four main interfaces that the client will use to communicate with the server. These interfaces are discussed in the messages section. They allow the client to add files and components, to view component manifests, and to download components. No attributes have been identified as of this writing.

The Component class is the representation of a component, with the attributes of manifest file name (or actual file name), keywords, a description, and a version number. It is an application of the Composite design pattern. The Component class may be implemented as an interface rather than an abstract class (as might be the case for C#), and may place the attributes in the base classes. The Composite class itself represents a system, program, or module that contains other components. The ConcreteFile class represents a real file that the user has stored on the server. Unlike the Composite class it does not allow child components to be added to itself.

The server’s interactions with the user are performed through a client, as described in the next section.

4.0 Component Client Architecture

The component client is partitioned into modules as shown in Figure 5.
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Figure 5: Component Client Module Diagram

The component client is a Windows application with a ClientView, a MessageQueue, a MessageHandler, and a MessageProc.

The MessageQueue is a synchronized module that supports communication between the ClientView thread and the MessageQueue thread. It contains a send queue and a receive queue with the appropriate operations to manipulate each queue.

The MessageHandler module is a single thread that communicates with the server’s proxy, the ComponentAgent. It is responsible for putting the data in a format that goes on the queue for incoming messages and for encoding data that is sent to the server.

The MessageProc module is also a single thread; it is responsible for processing data on the receive queue and posting the data to the user interface. Essentially, this module must interpret data that might already reside on the client plus new data so that it can refresh the client display. 

The ClientView module is a Windows form with the appropriate controls and menus to support component viewing, addition, and downloading. It is the Component Server’s user interface (UI). The UI must support file addition, component viewing and creation, and component downloads. The UI could have a design similar to the one shown in Figure 6.
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Figure 6: Component Client User Interface

The main client view shows all of the systems, programs, modules, and files that are stored on the server. Double-clicking on any component in the main view or selecting View from the main menu will show the View dialog on the selected component. The component name, version, owner, and member components are shown in the View dialog. The file menu has menu items for creating new components and adding files. The New Component dialog allows the user to specify the component name, the module type, and the member components. The Add File dialog is used to browse and add files.

Other variations of the user interface may be used, depending on the available development time. The most important implementation choices involve the message-passing schema and data manipulation as discussed in the next section.

5.0 CompServer Messages

The CompServer messages are divided into 4 categories:

1. AddFileToDatabase – Contains a file that will be checked for versioning information and added to the component server’s file repository. 

2. AddNewComponent – Specifies the name of the new component and the list of components (files and other existing components) that will be members of the new component. 

3. ViewComponent – Requests a listing of the files and components that are contained within the named component. Note that the component can be a file, a collection of files, a collection of components, or any other combination.

4. GetComponent – Requests the files and components that are contained within the named component. Note that the component can be a file, a collection of files, a collection of components, or any other combination.

The messages are methods in a remotable object that acts as a proxy to the client and whose actual instance resides on the server. A call to a method listed above will cause the server to perform processing to add or retrieve information in the database. Messages that request information will receive an XML-serializable object that contains the requested information.

There are several issues with using XML as the medium for message content. The most complex issue involves the encapsulation and transfer of binary data. Since the component server should not put limitations on the types of files that may be stored in the database, all files should be transmitted as binary file types rather than ASCII or text file types. For example, the system may be a computer game that requires lots of graphics and sound files, not to mention versions of libraries and executables. The component server should have a broader application than just managing software source code.

The preferred method of sending binary data in XML is to encode it with base64 and place it within an element. We are restricted to this particular usage for the following reasons:

1. The project requirements dictate that only XML messages be used for communication. Messages that contain strings, binary data streams, and other data formats are not allowed.

2. The files may be graphic and sound file types as well as software source code, libraries, and executables. Therefore, binary files must be allowed as versioned files.

3. Client requests for a component must be done using a single command and name (the name of the component). This restricts the architecture to single requests (messages) only.

There are some performance issues with using XML in this manner. The files must be encoded into the base64 format. The encoded files must then be embedded into an XML document in appropriate elements according to the structure of the component database. To measure the impact of this design constraint on the Component Server design, a sample program was developed. This sample program reads in a binary file that is 50 KB in size, encodes it to base64, encapsulates it within an XML document, unpacks the XML document, decodes the binary data, and writes it to a file. Each portion of the execution is timed to measure the impact of each stage. We can estimate the impact that the encoded file will have on network bandwidth by using the size of the encoded file. See the Appendix for TestEncode.cs and HiResTimer.cs
Running the executable on a Powerpoint presentation of size 48 KB took an average of 243 ms to encode and 65 ms to decode. For a system with 10 programs, each program containing 100 modules, each module containing 20 files of size 50 KB, the time to encode the data would be 1.35 hours. The design solution is to not decode each file when it is added to the database (leave it in the encoded format). The server will keep a master XML file that contains all of the base64-encoded files. When the client makes a request, the message handler thread on the client side only needs to decode the files; it does not need to wait for the remote object to encode the files. The time to decode the data for an entire system component using the benchmark above would be approximately 22 minutes. 

Under reasonable circumstances, the system can decode a 20-file module in 1.3 seconds. The encoded data size for a 50 KB file is about 65 KB. The time to transfer 20 encoded files over a 100 Mbit LAN is approximately 5 ms. The time to transfer 20 encoded files over a 56 Kbit WAN (assuming peak bandwidth) is approximately 9 seconds. Therefore, the component server can be expected to service LAN and WAN clients, provided that the WAN clients do not request any components larger than a program (2000 files). 

Because of the time to encode files, the architecture must support two types of persistent data storage on the server: a master XML file which contains manifest data for every component with files encoded in the base64 format, and versions of all files in their native formats on the server. The data storage scheme requires specific actions by the component server, as discussed in the next section on component server behavior.

The author has researched all of the SDK documentation, class text, and internet sources for a description on XML messages. There is a lot of conflicting information on exactly what these are. One possibility is that XML messages are really SOAP messages and that the transport mechanism is HTTP. However, the instructor has stated that it is preferable to use TCP and that the designers should use that mechanism for the implementation of this architecture. Therefore, we should not use of HTTP as the transport mechanism in order to meet the requirement for XML messages.

Another possibility is that any return values from remotable objects must be a member class of System.Xml. If the implementation treats the requirement in this manner, then all return values could be instances of the XmlDocument class. This is probably the simplest way to meet the requirement. The TCP channel could be specified to use XML channel sinks. This is the current architecture selection.

A third possibility is that return values must be an instance of a Stream class and the data within the stream is XML-serializable. Thus, any objects or data that is passed must be serialized with an XMLSerializer object. There are several problems with this implementation. First, the Stream object will most likely require a persistent data container, such as an XML file. The implementation should not continually create temporary XML documents in order to transfer them (the architecture already calls for a master XML document). Second, the Stream object will require a writer and a reader on each side and could be cumbersome. Third, it is doubtful that the stream will actually be sent as XML and will be probably be sent in binary format.

Lastly, please note that the requirements for Project #4 (Implementation) do not explicitly state that XML messaging shall be used. The requirement reads “Your CompServer project shall use message-passing over .Net sockets or through .Net Remoting.” Therefore, if there is still confusion regarding this design specification, it may be discarded for the more generic TcpChannel transport of binary messages, which require no specific formatting.

6.0 CompServer Behavior

The system’s behavior is encapsulated within several threads. The client has a thread to maintain the UI and to receive messages from the messaging thread. See Figure 7.
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Figure 7: UI Thread Activity Diagram

The activity diagram above shows the actions taken by the application due to user interaction. It does not depict the callbacks that occur when the message processor module uses a delegate to post messages to the UI thread. The major actions that a user can perform are shown with the relevant processing. When a user chooses to view a component, the UI thread first checks to see if the information is available locally. If it is, the UI displays the information; otherwise, it places a request to obtain the component information from the server. Note that when it requests component information, it does so in a way that will refresh the information that it currently has. This may achieved by simply requesting the entire component tree for a desired version of the system. In this manner, no data is required to be shared between the user interface thread and the message processing thread. The message processing thread is responsible for updating the display by using delegates and beginInvoke.

When a user adds a file, the UI thread preprocesses the file by reading it into an appropriate data format (a byte stream or File object). It then places that data onto the message queue. The UI offers the user a control to enter new Component data (create a new name, add children, etc.); the UI thread accepts that data and places it onto the message queue. Data checking is performed by the ComponentAgent. If the user selects to download files, a request is sent to the server for the files.

The UI communicates with a MessageHandler that communicates with the ComponentAgent proxy. The MessageHandler can add components and files to the database through the proxy. See Figure 8.
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Figure 8: Event Trace Diagram for Adding Components

To add a file, the user will direct the UI thread (not shown) to the file location. The UI thread will compose an AddFileMessage with a handle to the file that is to be added and enqueue the message. The MessageHandler will dequeue the message and encode the file to a base64 format so that it may be sent via XML. The XML message will be composed and then sent to the ComponentAgent. The ComponentAgent then must perform data checking and verification on the file, then it must record the file’s information in both the “Components” ArrayList and in the master XML file. The former is used to allow quick access to the database; the latter is used for permanent storage of file data.


To add components, the user first interacts with the user interface to enter the data. The UI thread will preprocess the data into a Component object and place it on the message queue as an AddFileMessage. From there, the MessageHandler will dequeue the message and call the ComponentAgent. The ComponentAgent will add the component to the database after verifying all of the trace and version information for all components included in the new component.

See Figure 9 for the events to extract components and files from the database.
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Figure 9: Event Trace Diagram for Extracting Components


The most common action that a user of the system will be performing is a browse of the component listings. To retrieve component views, the UI thread (not shown) enqueues a ViewComponent message which is then dequeued by the MessageHandler. The MessageHandler immediately forwards that message to the ComponentAgent. The ComponentAgent will not make any changes to the “Components” ArrayList and so can use a reader lock. It will make a local copy of the ArrayList and send that copy back to the MessageHandler. The MessageHandler can then enqueue the component info to the receive queue, which is monitored by the message processing thread to perform callbacks to the window thread.

To download files and components, the UI thread enqueues a GetComponent message which is dequeued by the MessageHandler and forwarded to the ComponentAgent. The ComponentAgent will copy all of the components requested and proceed to obtain the file data from the master XML file. An XmlDocument will be composed from the information and data (base64 encoded) that was gathered. The XmlDocument is then sent back to the MessageHandler. The MessageHandler then is responsible for placing the requested data into the native formats by decoding from base64 into files on the client as indicating by the proper file and version names. The MessageHandler then enqueues the downloaded component info to the receive queue, where it is processed by the message processing thread.

The message processing thread is responsible for ensuring that data received from the server is communicated to the UI thread. See Figure 10.
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Figure 10: Message Processing Thread Activity Diagram

As shown in Figure 10, the message processing thread uses delegates to send the received and processed data to the UI thread. The UI thread may have some additional data manipulation to properly refresh the data in the forms. When adding files or components, the UI thread may use pop-up windows. When getting views of components, the UI thread may choose to refresh the old data with the new data, replace the old data with the new data, or any other combination. After receiving files from the server, the UI thread may pop-up a status window.


The server also has some data persistence processing. See Figure 11.


[image: image11.wmf]Register

ComponentAgent

Sleep(5000)

Get writer lock

Sleep for 5

seconds

Read in the

Master XML file

Any

unsaved

files?

Decode each

XML data entry

Save data to the

specified files

with the specified

versions.

Release writer

lock

Compare

Components

to XML structure

Restructure

XML file to match

Components

Yes

No



Figure 11: Server Activity Diagram

As shown in Figure 11, the server performs its processing every 5 seconds. It does not exit, as clients must always be able to connect. In the event of a power failure, however, the design uses a multi-tiered data persistence model. First, the Components attribute of the ComponentServer is the RAM-version of the database. It offers quick access to component information through an ArrayList and provides all the information needed in component views. Second, the master XML file is the run-time persistent data storage device. It maintains base64-encoded copies of all the files in the database. It also must mirror the structure of the Components attribute. Third, all of the files must be stored in their native formats on the server. This capability is provided in case the master XML file should ever be corrupted or if a server-side administrator would want to copy the files.

Every five seconds, the server reads in the master XML file. It looks to see if any new files have been appended to the file since the last iteration. If there are new files in the XML, then it decodes the file to the name and version specified in the XML. Once all of the new files have been decoded, it compares the XML structure to the structure of the “Components” ArrayList. The server must then restructure the XML file to match the ArrayList. This preserves both the file data and component structure in a persistent format.

In conclusion, the Component Server architecture uses a client to interact with users of the system and a server to hold data and maintain versioning on that data. The client uses three threads to process user inputs, communicate with the server via .Net Remoting, and assert new received data to the user interface. The server has remotable objects known as ComponentAgents which service client requests through a single-call scheme. The server maintains three levels of data storage: an ArrayList of all system components, a master XML file with component structure and encoded data, and all versions of system files in their native formats. The server main process maintains the coherency of all data storage through periodic examination.

Additional elements of the Component Server architecture that may be decided during the implementation phase are the use of XML messages versus binary messages, UI format, sending/receiving of files and file blocks, message processing thread delegates, and master XML file structure. These details involve fine-grained decisions which the developer may wish to refine. Also note that the client structure is not yet decided, and may be determined based on the approach of the developer (what type of delegates, user interface details, etc.).

7.0 Appendix

// TestEncoder.cs

// This module tests the time to encode and decode a file using base64.

// V 1.0, 10/03/02

// Language: Visual C#

// Author: Matt Smouse

//

// Build process:

//
csc TestEncoder.cs HiResTimer.cs

// Run process:

//
TestEncoder FileToInput.ext FileNameToCompare.ext

//

using System;

using System.IO;

using System.Xml;

using System.Text;

class TestBase64 {

    private const int bufferSize=4096;

    ulong totaltime = 0;

    ulong encodetime = 0;

    ulong decodetime = 0;

    public static void Main(String[] args) {

    
HiResTimer total = new HiResTimer();

    
HiResTimer encode = new HiResTimer();

    
HiResTimer decode = new HiResTimer();

        TestBase64 testBase64=new TestBase64();

        //Check that the usage string is correct.

        if (args.Length < 2 ) {

            testBase64.Usage();

            return;

        }



total.Start();



encode.Start();

        FileStream fileOld = new FileStream(args[0], FileMode.OpenOrCreate, FileAccess.Read, FileShare.Read);

        testBase64.EncodeXmlFile("temp.xml", fileOld);



encode.Stop();



testBase64.encodetime = encode.ElapsedMicroseconds;



decode.Start();

        FileStream fileNew = new FileStream(args[1], FileMode.Create, FileAccess.ReadWrite, FileShare.ReadWrite);

        testBase64.DecodeOrignalObject("temp.xml", fileNew);



decode.Stop();



testBase64.decodetime = decode.ElapsedMicroseconds;



total.Stop();



testBase64.totaltime = total.ElapsedMicroseconds;



// Print out the timing results



Console.WriteLine("Encoding time: {0} microsec",testBase64.encodetime);



Console.WriteLine("Decoding time: {0} microsec",testBase64.decodetime);



Console.WriteLine("Total time: {0} microsec",testBase64.totaltime);

        //Compare the two files.

        if (testBase64.CompareResult( fileOld, fileNew)) {

            Console.WriteLine("The recreated binary file {0} is the same as {1}", args[1], args[0] );

        } else {

            Console.WriteLine("The recreated binary file {0} is not the same as {1}", args[1], args[0] );

        }

        fileOld.Flush();

        fileNew.Flush();

        fileOld.Close();

        fileNew.Close();

    }

    //Use the WriteBase64 method to create an XML document.  The object  

    //passed by the user is encoded and included in the document.

    public void EncodeXmlFile(String xmlFileName, FileStream fileOld) {

        byte[] buffer = new byte[bufferSize];

        int readByte=0;

        XmlTextWriter xw = new XmlTextWriter(xmlFileName, Encoding.UTF8);

        xw.WriteStartDocument();

        xw.WriteStartElement("root");

        // Create a Char writer.

        BinaryReader br = new BinaryReader(fileOld);

        // Set the file pointer to the end.

        try {

              do {

                  readByte=br.Read(buffer, 0, bufferSize);

                  xw.WriteBase64(buffer, 0, readByte);

              } while (bufferSize <= readByte );

        } catch (Exception ex) {

            EndOfStreamException ex1= new EndOfStreamException();

            if (ex1.Equals(ex)) {

                Console.WriteLine("We are at end of file");

            } else {

                Console.WriteLine(ex);

            }

        }

        xw.WriteEndElement();

        xw.WriteEndDocument();

        xw.Flush();

        xw.Close();

    }

    //Use the ReadBase64 method to decode the new XML document 

    //and generate the original object.

    public void DecodeOrignalObject(String xmlFileName, FileStream fileNew) {

        byte[] buffer = new byte[bufferSize];

        int readByte=0;

        //Create a file to write the bmp back.

        BinaryWriter bw = new BinaryWriter(fileNew);

        XmlTextReader tr = new XmlTextReader(xmlFileName);

        tr.MoveToContent();

        Console.WriteLine(tr.Name);

        do {

          readByte=tr.ReadBase64(buffer, 0, bufferSize);

          bw.Write(buffer, 0, readByte);

        } while(readByte>=bufferSize);

        bw.Flush();

    }

    //Compare the two files.

    public bool CompareResult(FileStream fileOld, FileStream fileNew) {

        int readByteOld=0;

        int readByteNew=0;

        int count, readByte=0;

        byte[] bufferOld = new byte[bufferSize];

        byte[] bufferNew = new byte[bufferSize];

        BinaryReader binaryReaderOld = new BinaryReader(fileOld);

        BinaryReader binaryReaderNew = new BinaryReader(fileNew);

        binaryReaderOld.BaseStream.Seek(0, SeekOrigin.Begin);

        binaryReaderNew.BaseStream.Seek(0, SeekOrigin.Begin);

        do {

          readByteOld=binaryReaderOld.Read(bufferOld, 0, bufferSize);

          readByteNew=binaryReaderNew.Read(bufferNew, 0, bufferSize);

          if (readByteOld!=readByteNew) {

              return false;

          }

          for (count=0; count <bufferSize; ++count) {

              if (bufferOld[count]!=bufferNew[count]) {

                  return false;

              }

          }

        } while (count<readByte );

        return true;

    }

    //Display the usage statement.

    public void Usage() {

        Console.WriteLine("TestBase64 sourceFile, targetFile \n");

        Console.WriteLine("For example: TestBase64 winlogon.bmp, target.bmp\n");

    }

}

// class HiResTimer

//

// by: Shawn Van Ness

// rev: 15 Mar 2002

//

using System;

using System.Runtime.InteropServices; // for DllImport attribute

using System.ComponentModel; // for Win32Exception class

using System.Threading; // for Thread.Sleep method

   class HiResTimer

   {

      // Construction

      public HiResTimer()

      {

#if (!NOTIMER)

         a = b = 0UL;

         if ( QueryPerformanceFrequency( out f) == 0) 

            throw new Win32Exception();

#endif

      }

      // Properties

      public ulong ElapsedTicks

      {

#if (!NOTIMER)

         get

         { return (b-a); }

#else

      get

      { return 0UL; }

#endif

      }

      public ulong ElapsedMicroseconds

      {

#if (!NOTIMER)

         get

         { 

            ulong d = (b-a); 

            if (d < 0x10c6f7a0b5edUL) // 2^64 / 1e6

               return (d*1000000UL)/f; 

            else

               return (d/f)*1000000UL;

         }

#else

      get

      { return 0UL; }

#endif

      }

      public TimeSpan ElapsedTimeSpan

      {

#if (!NOTIMER)

         get

         { 

            ulong t = 10UL*ElapsedMicroseconds;

            if ((t&0x8000000000000000UL) == 0UL)

               return new TimeSpan((long)t);

            else

               return TimeSpan.MaxValue;

         }

#else

      get

      { return TimeSpan.Zero; }

#endif

      }

      public ulong Frequency

      {

#if (!NOTIMER)

         get

         { return f; }

#else

      get

      { return 1UL; }

#endif

      }

      // Methods

      public void Start()

      {

#if (!NOTIMER)

         Thread.Sleep(0);

         QueryPerformanceCounter( out a);

#endif

      }

      public ulong Stop()

      {

#if (!NOTIMER)

         QueryPerformanceCounter( out b);

         return ElapsedTicks;

#else

      return 0UL;

#endif

      }

      // Implementation

#if (!NOTIMER)

      [ DllImport("kernel32.dll", SetLastError=true) ]

      protected static extern 

         int QueryPerformanceFrequency( out ulong x);

      [ DllImport("kernel32.dll") ]

      protected static extern 

         int QueryPerformanceCounter( out ulong x);

      protected ulong a, b, f;

#endif

   }
1
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