| SMCRemoteClient First, let's look at the client side of the program. The next several pages will present text, diagrams, and code that show how the SMCRemoteClient works, and how it is structured. SMCRemoteClient Command Line Users invoke the SMCRemoteClient for one of two purposes: The difference between the two is specified on the command line. To register to use SMCRemote the user types the following: SMCRemote -r <email-address>
The SMCRemote registers the email address, calculates a password, and emails that password back to the email address. From then on, the user will use that email address and password in order to run compiles. To run a compile the user types the following: SMCRemote -u <email-address> -w <password> <file>
This command sends the file to the remote compiler. The remote compiler verifies that the email and password are valid. Then it compiles the file. The compiled file is then sent back to the client and written in the user's directory. Any stdout or stderr messages produced by the compiler are also sent back to the client and will appear on the user's console. There are other command line options as well: -p <port> - specifies the port number of the remote server. -h <host> - specifies the hostname of the remote server. -g <generator> - for a compile, specifies the code generator to use. <generator> may be either java or C++. -v - Verbose output. Prints lots of messages on the console to tell you the progress and what kind of errors the SMCRemoteClient has encountered.
SMCRemote Communication Protocols The two different functions of the SMCRemoteClient use two different communications protocols. The protocol for registration is shown in Figure 12-2, and the protocol for compilation is shown in Figure 12-3. Figure 12-2. Registration protocol. 
Figure 12-3. Compile protocol. 
Both protocols begin with the client creating a connection to the server. The server responds with a simple identification string that includes the SMCRemoteServer's version number. Then it sends a message of the day, if one exists. The client will print that message on its console. Registration is simply a matter of sending the email address from the client to the server. In the normal case the server generates a password for the user, creates a user record, and then emails the password to the email address. The server sends a response back to the client telling the user that he'll find his password in an email message. Compilation is a bit more complex. After the initial connection, the client collects the email and password from the command line and issues a login request to the server. The server validates the email and password and sends a login response back. If the response is positive, then the client gathers up the file to compile and sends it to the server. The server runs the compiler, gathers up the output files and the stdout and stderr streams, and sends them back to the client. The client writes the output files in the user's directory and emits the stdout and stderr streams on his console.[3] [3] Readers experienced with distributed systems should be shaking their heads in frustration. By creating a separate transaction for login, I have violated the old maxim, "Round trips are the enemy." It would be much more efficient to piggyback the login protocol on top of the compile protocol. The compileFile message could carry the email and password, and the compileResults messsage could carry back a login failure response. I didn't do this for two reasons. First, none of my trials indicated that the round trip time was significant. Second, this program was written for teaching purposes, and I wanted a two-stage protocol in the example. SMCRemoteClient The structure of the SMCRemote client program is shown in Figure 12-4. SMCRemoteClient has the main program. It holds a reference to ClientCommandLine and MessageLogger. ClientCommandLine knows how to parse the command line arguments. MessageLogger knows how to format and dispose of the various status messages that come from the different parts of the client program. Figure 12-4. SMCRemoteClient static structure. [View full size image] 
Figure 12-5 shows what happens when the client boots up. First it constructs an instance of the SMCRemoteClient and passes the command line arguments to it. The SMCRemoteClient constructor creates the ClientCommandLine object and directs it to parse the arguments. It then asks the ClientCommandLine to set the generic parameters like host, port, and verbose. The ClientCommandLine calls back to the SMCRemoteClient instance through the ClientCommandLineProcessor interface. Next the SMCRemoteClient creates the appropriate derivative of the MessageLogger, depending upon the state of the verbose flag. Finally, the SMCRemoteClient constructor returns, and main calls run upon the newly created SMCRemoteClient object. Figure 12-5. SMCRemoteClient.main(). [View full size image] 
The run method of SMCRemoteClient checks the validity of the command line. If the command line is malformed, it prints a usage message and exits. Otherwise it sends the processCommand message to the ClientCommandLine object. The ClientCommandLine responds by inspecting the command line arguments in order to determine whether they represent a registration or a compilation. Then, as shown in Figure 12-6 and Figure 12-7, the ClientCommandLine sends a message back to the SMCRemoteClient through the ClientCommandLineProcessor interface. The message it sends is either register or compile. Figure 12-6. Registration. 
Figure 12-7. Compilation. 
The code for SMCRemoteClient, ClientCommandLine, and ClientCommandLineProcessor is in Listings 12-1, 12-2, and 12-3, respectively. You should be able to match the interaction diagram in Figure 12-5 to the code in those listings. Listing 12-1. SMCRemoteClient.java package com.objectmentor.SMCRemote.client;
public class SMCRemoteClient implements ClientCommandLineProcessor { public static final String VERSION = "$Id$"; private ClientCommandLine commandLine; private String itsHost; private int itsPort; private boolean isVerbose = false; private MessageLogger itsLogger;
public static void main(String[] args) { SMCRemoteClient client = new SMCRemoteClient(args); client.run(); }
public SMCRemoteClient(String[] args) { commandLine = new ClientCommandLine(args); commandLine.setGenericParameters(this); if (isVerbose) itsLogger = new ConsoleMessageLogger(); else itsLogger = new NullMessageLogger(); }
private void run() { if (commandLine.isValid()) { logHeader(); commandLine.processCommand(this); } else { System.out.println("usage: "); System.out.println( " to compile: java SMCRemoteClient -u <emailaddress> -w <password> <filename>"); System.out.println(" to register: java SMCRemoteClient -r <emailaddress>"); System.out.println("options: -h <hostname> override default hostname."); System.out.println(" -p <port> override default port"); System.out.println(" -v verbose console output"); } }
public void setGenericParameters(String host, int port, boolean verbose) { itsHost = host; itsPort = port; isVerbose = verbose; }
public void compile(String username, String password, String generator, String filename) { RemoteCompiler compiler = new RemoteCompiler(itsHost, itsPort, itsLogger); compiler.compile(username, password, generator, filename); }
public void register(String registrant) { RemoteRegistrar registrar = new RemoteRegistrar(itsHost, itsPort, itsLogger); registrar.connectAndRegister(registrant); }
private void logHeader() { logMessage("SMCRemoteClient-------------------------------------"); logMessage(VERSION); logMessage("host = " + itsHost); logMessage("port = " + itsPort); logMessage("----------------------------------------------------"); }
private void logMessage(String msg) { itsLogger.logMessage(msg); } }
Listing 12-2. ClientCommandLine.java package com.objectmentor.SMCRemote.client;
import com.neoworks.util.Getopts;
public class ClientCommandLine { public static final String DEFAULT_HOST = "localhost";
public static final String DEFAULT_PORT = "9000"; public static final String DEFAULT_GENERATOR = "java";
private String itsFilename = null; private String itsHost = DEFAULT_HOST; private int itsPort = Integer.parseInt(DEFAULT_PORT); private String itsGenerator = DEFAULT_GENERATOR; private boolean isVerbose = false; private String itsRegistrant; private String itsUsername; private String itsPassword; private boolean isValid = false; private Getopts opts;
public ClientCommandLine(String[] args) { isValid = parseCommandLine(args); }
public boolean isValid() { return isValid; }
public boolean parseCommandLine(String[] args) { opts = new Getopts("r:h:p:g:u:w:v", args); if (opts.error()) return false;
try { itsFilename = opts.argv(0); itsHost = opts.option('h', DEFAULT_HOST); itsPort = Integer.parseInt(opts.option('p', DEFAULT_PORT)); itsGenerator = opts.option('g', DEFAULT_GENERATOR); itsRegistrant = opts.option('r', null); itsUsername = opts.option('u', null); itsPassword = opts.option('w', null); isVerbose = opts.hasOption('v'); } catch (NumberFormatException e) { return false; } return isCompileCommand() || isRegistrationCommand(); }
public void setGenericParameters(ClientCommandLineProcessor processor) { processor.setGenericParameters(itsHost, itsPort, isVerbose); }
public void processCommand(ClientCommandLineProcessor processor) { if (isCompileCommand()) { processor.compile(itsUsername, itsPassword, itsGenerator, itsFilename); } else if (isRegistrationCommand()) { processor.register(itsRegistrant); } }
private boolean hasFileName() { return opts.argc() == 1; }
private boolean isCompileCommand() { return opts.hasOption('u') && opts.hasOption('w') && !opts.hasOption('r') && hasFileName(); }
private boolean isRegistrationCommand() { return opts.hasOption('r') && (itsRegistrant != null) && !opts.hasOption('u') && !opts.hasOption('w') && !opts.hasOption('g') && !hasFileName(); }
public boolean isVerbose() { return isVerbose; }
public String getHost() { return itsHost; }
public String getFilename() { return itsFilename; }
public int getPort() { return itsPort; }
public String getGenerator() { return itsGenerator; } public String getUsername() { return itsUsername; }
public String getPassword() { return itsPassword; } }
Listing 12-3. ClientCommandLineProcessor.java package com.objectmentor.SMCRemote.client;
public interface ClientCommandLineProcessor { public void setGenericParameters(String host, int port, boolean verbose); public void compile(String username, String password, String generator, String filename); public void register(String registrant); }
The Loggers You can see the implementation of the logger files in Listings 12-4 through 12-6. The MessageLogger interface allows the SMCRemoteClient and all its minions to log messages. NullMessageLogger simply ignores those messages, whereas ConsoleMessageLogger prints the messages on standard out, along with time and date information. Listing 12-4. MessageLogger.java package com.objectmentor.SMCRemote.client;
public interface MessageLogger { public void logMessage(String msg); }
Listing 12-5. NullMessageLogger.java package com.objectmentor.SMCRemote.client;
public class NullMessageLogger implements MessageLogger { public void logMessage(String msg) { } }
Listing 12-6. ConsoleMessageLogger.java package com.objectmentor.SMCRemote.client;
import java.text.SimpleDateFormat; import java.util.Date;
public class ConsoleMessageLogger implements MessageLogger { public void logMessage(String msg) { Date logTime = new Date(); SimpleDateFormat fmt = new SimpleDateFormat("yyyy.MM.dd hh:mm:ss"); String logTimeString = fmt.format(logTime); System.out.println(logTimeString + " | " + msg); } }
The Remote Sessions Figure 12-8 shows more of the static structure of the RemoteRegistrar and RemoteCompiler. Both derive from the base class RemoteSessionBase, which supplies them with some common utilities. These classes use the DATA TRANSFER OBJECT[4] pattern in order to communicate with the server. The LoginTransaction, LoginResponseTransaction, RegistrationTransaction, RegistrationResponseTransaction, CompileFileTransaction, and CompilerResultsTransaction are the data transfer objects used by the remote sessions. These objects are data packets that are sent back and forth between the client and server. Indeed, you can see that these names are very similar to those used to name the messages in the protocol sequence diagrams in Figures 12-2 and 12-3. [4] [Fowler2002], p. 401. Figure 12-8. Remote sessions. [View full size image] 
RemoteSessionBase The code for the RemoteSessionBase and the two login transactions is shown in Listings 12-7 through 12-9. RemoteSessionBase contains a set of utility functions that RemoteRegistrar and RemoteCompiler both use. It also contains the functions that perform the login protocol used by the RemoteCompiler. Listing 12-7. RemoteSessionBase.java package com.objectmentor.SMCRemote.client;
import com.objectmentor.SMCRemote.transactions.*;
import java.io.*; import java.net.Socket;
public class RemoteSessionBase { private String itsHost; private int itsPort; private MessageLogger itsLogger; private Socket smcrSocket; private ObjectInputStream is; private ObjectOutputStream os;
public RemoteSessionBase(String itsHost, int itsPort, MessageLogger logger) { this.itsHost = itsHost; this.itsPort = itsPort; this.itsLogger = logger; }
public String getHost() { return itsHost; }
public int getPort() { return itsPort; }
protected void logMessage(String msg) { itsLogger.logMessage(msg); }
protected boolean connect() { logMessage("Trying to connect to: " + getHost() + ":" + getPort() + "..."); boolean connectionStatus = false; try { smcrSocket = new Socket(getHost(), getPort()); is = new ObjectInputStream(smcrSocket.getInputStream()); os = new ObjectOutputStream(smcrSocket.getOutputStream()); String headerLine = (String) readServerObject(); connectionStatus = headerLine != null && headerLine.startsWith("SMCR"); String message = (String) readServerObject(); if (message != null) { System.out.println(message); } if (connectionStatus) logMessage("Connection acknowledged: " + headerLine); else logMessage("Bad Acknowledgement: " + headerLine); } catch (Exception e) { connectionStatus = false; logMessage("Connection failed: " + e.getMessage()); } return connectionStatus; }
public void close() { if (is != null || os != null || smcrSocket != null) { logMessage("Closing Connection."); try { if (is != null) is.close(); if (os != null) os.close(); if (smcrSocket != null) smcrSocket.close(); } catch (IOException e) { logMessage("Couldn't close : " + e.getMessage()); } } }
protected boolean login(String username, String password) { try { LoginTransaction lt = new LoginTransaction(username, password); sendTransaction(lt); LoginResponseTransaction lrt = (LoginResponseTransaction) readServerObject(); if (lrt.isAccepted()) { logMessage("login (" + lrt.getLoginCount() + ") accepted."); return true; } else { logMessage("Login Rejected"); return false; } } catch (Exception e) { logMessage("login failed: " + e); return false; } }
protected boolean sendTransaction(SocketTransaction t) { boolean sent = false; try { os.writeObject(t); os.flush(); sent = true; } catch (IOException e) { sent = false; } return sent; }
protected Object readServerObject() throws Exception { return is.readObject(); } }
Listing 12-8. LoginTransaction.java package com.objectmentor.SMCRemote.transactions;
public class LoginTransaction implements SocketTransaction { private String itsUserName; private String itsPassword;
public LoginTransaction(String itsUserName, String itsPassword) { this.itsUserName = itsUserName; this.itsPassword = itsPassword; }
public String getUserName() { return itsUserName; }
public String getPassword() { return itsPassword; }
public void accept(SocketTransactionProcessor processor) throws Exception { processor.process(this); } }
Listing 12-9. LoginResponseTransaction.java package com.objectmentor.SMCRemote.transactions;
public class LoginResponseTransaction implements SocketTransaction { private boolean isAccepted; private int loginCount;
public LoginResponseTransaction(boolean accepted, int loginCount) { this.loginCount = loginCount; this.isAccepted = accepted; }
public boolean isAccepted() { return isAccepted; }
public int getLoginCount() { return loginCount; }
public void accept(SocketTransactionProcessor processor) throws Exception { processor.process(this); } }
The first three lines of the RemoteSesionBase.login() function are particularly illustrative: LoginTransaction lt = new LoginTransaction(username, password); sendTransaction(lt); LoginResponseTransaction lrt = (LoginResponseTransaction) readServerObject();
These lines show how all the communication across the sockets is achieved. As you can see from Listing 12-10, all the transactions are serializable, so it is absurdly simple to write them to, and read them from, a socket. Listing 12-10 shows one other thing. There is the hint of a VISITOR[5] pattern lurking in the SocketTransaction class. We won't see why until we study the SMCRemoteServer later on in this chapter. [5] [Gamma1995], p. 331. Listing 12-10. SocketTransaction.java package com.objectmentor.SMCRemote.transactions;
import java.io.Serializable;
public interface SocketTransaction extends Serializable { public void accept(SocketTransactionProcessor processor) throws Exception; }
RemoteRegistrar The RemoteRegistar and the two registration transactions are shown in Listings 12-11 through 12-13. The process is very simple. It simply connects to the server and sends the RegistrationTransaction. Then it receives the RegistrationResponseTransaction and makes sure that it was accepted by the server. Listing 12-11. RemoteRegistrar.java package com.objectmentor.SMCRemote.client;
import com.objectmentor.SMCRemote.transactions.*;
public class RemoteRegistrar extends RemoteSessionBase {
public RemoteRegistrar(String itsHost, int itsPort, MessageLogger logger) { super(itsHost, itsPort, logger); }
public void connectAndRegister(String registrant) { if (connect()) { RegistrationResponseTransaction rrt; if ((rrt = register(registrant)) != null) { if (rrt.isConfirmed()) { logMessage(registrant + " was registered"); System.out.println("User: " + registrant + " registered. Email sent."); } else { logMessage(registrant + " was NOT registered: " + rrt.getFailureReason()); System.out.println( registrant + " was NOT registered: " + rrt.getFailureReason()); } } else { // rrt == null System.out.println("Something bad happened. Sorry."); } close(); } else { // conect System.out.println("failed to connect to " + getHost() + ":" + getPort()); } }
RegistrationResponseTransaction register(String registrant) { logMessage("Attempting to register " + registrant); RegistrationTransaction t = new RegistrationTransaction(registrant); sendTransaction(t); RegistrationResponseTransaction rrt = null; try { rrt = (RegistrationResponseTransaction) readServerObject(); } catch (Exception e) { logMessage("Could not send registration response: " + e.getMessage()); return null; } return rrt; } }
Listing 12-12. RegistrationTransaction.java package com.objectmentor.SMCRemote.transactions;
public class RegistrationTransaction implements SocketTransaction { private String username;
public String getUsername() { return username; }
public RegistrationTransaction(String username) { this.username = username; }
public void accept(SocketTransactionProcessor processor) throws Exception { processor.process(this); } }
Listing 12-13. RegistrationResponseTransaction.java package com.objectmentor.SMCRemote.transactions;
public class RegistrationResponseTransaction implements SocketTransaction { private boolean confirmed; private String failureReason; public RegistrationResponseTransaction(boolean confirmed) { this.confirmed = confirmed; }
public String getFailureReason() { return failureReason; }
public void setFailureReason(String failureReason) { this.failureReason = failureReason; }
public boolean isConfirmed() { return confirmed; }
public void accept(SocketTransactionProcessor processor) throws Exception { processor.process(this); } }
RemoteCompiler The RemoteCompiler is a bit more complicated than the RemoteRegistrar, though the idea is the same. Figure 12-9 is a rough model of the sequence. The diagram does not completely conform to the code, but it's pretty close. Making it conform completely to the code would have made the diagram more cluttered than it should have been. By the same token, making the code correpond to the diagram would have made the code more cluttered than it should have been. This kind of mismatch between the code and diagram is not uncommon. The clarity of each is satisfied in different ways. Figure 12-9. Compile process. [View full size image] 
In the code (Listing 12-14), compilation begins when the ClientCommandLine instance calls the compile() method of SMCRemoteCompiler, which in turn creates the RemoteCompiler and calls its compile() method. The compile() method of RemoteCompiler logs a header message and then calls connectAndRequestCompile(). This method makes sure that the file to be compiled exists, connects to the server, and then invokes the login() method. The login() method executes the login protocol. If the login succeeds, the compileFile() method is invoked. This method builds the CompileFileTransaction (Listing 12-15) object and sends it to the server. It then reads the CompilerResultsTransaction (Listing 12-16) from the server and writes any files it contains onto the local filesystem. Listing 12-14. RemoteCompiler.java package com.objectmentor.SMCRemote.client;
import com.objectmentor.SMCRemote.transactions.*;
import java.io.*; import java.util.Vector;
public class RemoteCompiler extends RemoteSessionBase {
private String itsFilename = null; private String itsGenerator = ClientCommandLine.DEFAULT_GENERATOR; private String itsRegistrant; public RemoteCompiler(String itsHost, int itsPort, MessageLogger itsLogger) { super(itsHost, itsPort, itsLogger); }
public void compile(String username, String password, String generator, String filename) { itsFilename = filename; itsGenerator = generator; logCompileHeader(); connectAndRequestCompile(username, password); }
private void connectAndRequestCompile(String username, String password) { if (prepareFile()) { if (connect()) { if (login(username, password)) { if (compile() == false) { System.out.println("Internal error, something awful. Sorry."); } } else { // login System.out.println("failed to log in."); } close(); } else { // connect System.out.println("failed to connect to " + getHost() + ":" + getPort()); } } else { // prepareFile System.out.println("could not open: " + itsFilename); } // prepareFile }
private boolean compile() { CompilerResultsTransaction crt = compileFile(); if (crt == null) return false; writeCompilerOutputLines(crt); return true; }
public void setFilename(String itsFilename) { this.itsFilename = itsFilename; }
public boolean prepareFile() { File f = new File(itsFilename); return f.exists(); }
public CompilerResultsTransaction compileFile() { CompilerResultsTransaction crt = null; logMessage("Sending file and requesting compilation."); try { CompileFileTransaction t = new CompileFileTransaction(itsFilename, itsGenerator); if (sendTransaction(t) == true) { crt = (CompilerResultsTransaction) readServerObject(); logCompilerResultsMessage(crt); crt.write(); } } catch (Exception e) { logMessage("Compilation process failed: " + e.getMessage()); }
return crt; }
private static void writeCompilerOutputLines(CompilerResultsTransaction crt) { Vector stdout = crt.getStdoutLines(); writeLineVector(System.out, crt.getStdoutLines()); writeLineVector(System.err, crt.getStderrLines()); }
private static void writeLineVector(PrintStream ps, Vector stdout) { for (int i = 0; i < stdout.size(); i++) { String s = (String) stdout.elementAt(i); ps.println(s); } }
private void logCompileHeader() { logMessage("Compiling..."); logMessage("file = " + itsFilename); logMessage("generator = " + itsGenerator); }
private void logCompilerResultsMessage(CompilerResultsTransaction crt) { logMessage("Compilation results received."); String filenames[] = crt.getFilenames(); for (int i = 0; i < filenames.length; i++) { String s = (String) filenames[i]; logMessage("..file: " + s + " received."); } } }
Listing 12-15. CompileFileTransaction.java package com.objectmentor.SMCRemote.transactions;
import com.objectmentor.SocketUtilities.FileCarrier;
import java.io.File;
public class CompileFileTransaction implements SocketTransaction { private FileCarrier itsCarrier; private String itsGenerator;
public CompileFileTransaction(String filename, String generator) { itsCarrier = new FileCarrier(null, filename); itsGenerator = generator; }
public String getFilename() { return itsCarrier.getFilename(); }
public String getGenerator() { return itsGenerator; }
public void write(File subDirectory) { itsCarrier.write(subDirectory); }
public void accept(SocketTransactionProcessor processor) throws Exception { processor.process(this); } }
Listing 12-16. CompilerResultsTransaction.java package com.objectmentor.SMCRemote.transactions;
import com.objectmentor.SocketUtilities.FileCarrier;
import java.io.File; import java.util.Vector;
public class CompilerResultsTransaction implements SocketTransaction { public static final int OK = 0; public static final int NOT_LOGGED_IN = 1;
private FileCarrier[] files; private String[] filenames; private Vector stdout; private Vector stderr; private int status;
public int getStatus() { return status; }
public void setStatus(int status) { this.status = status; }
public Vector getStdoutLines() { return stdout; }
public Vector getStderrLines() { return stderr; }
public String[] getFilenames() { return filenames; }
public CompilerResultsTransaction() { stdout = new Vector(); stderr = new Vector(); }
public void loadFiles(File subDirectory, String[] filenames) { this.filenames = filenames; files = new FileCarrier[filenames.length]; for (int fileIndex = 0; fileIndex < filenames.length; fileIndex++) { files[fileIndex] = new FileCarrier(subDirectory, filenames[fileIndex]); } }
public void write() { for (int fileIndex = 0; fileIndex < files.length; fileIndex++) { FileCarrier carrier = files[fileIndex]; carrier.write(); } }
public void accept(SocketTransactionProcessor processor) throws Exception { processor.process(this); } }
FileCarrier Both the CompileFileTransaction and the CompilerResultsTransaction need to carry text files accross the client/server boundary. They do this by using a helper class called FileCarrier. FileCarrier holds the name of the file being carried and a list of strings that correspond to the lines of text in the file. It contains methods for loading the FileCarrier from a file and for creating a new file from the FileCarrier. Listing 12-17. FileCarrier.java package com.objectmentor.SocketUtilities;
import java.io.*; import java.util.*;
public class FileCarrier implements Serializable { private String itsFilename; private LinkedList itsLines = new LinkedList(); private boolean loaded = false; private boolean error = false;
public FileCarrier(File subDirectory, String filename) { File inputFile = new File(subDirectory, filename); itsFilename = new String(filename); BufferedReader br = null; try { br = new BufferedReader(new InputStreamReader(new FileInputStream(inputFile))); String line; while ((line = br.readLine()) != null) { itsLines.add(line); } br.close(); loaded = true; } catch (Exception e) { error = true; } }
public void write() { write(null); }
public void write(File subDirectory) { File f = new File(subDirectory, itsFilename); if (f.exists()) f.delete(); try { PrintStream w = new PrintStream(new FileOutputStream(f)); for (Iterator i = itsLines.iterator(); i.hasNext();) { String line = (String) i.next(); w.println(line); } w.close(); } catch (IOException e) { error = true; } }
public boolean isLoaded() { return loaded; }
public boolean isError() { return error; }
public String getFilename() { return itsFilename; } }
SMCRemoteClient Conclusion That's pretty much all there is to say about the SMCRemoteClient. It's a pretty simple process. It reads its command line arguments, figures out whether to perform a registration or a compilation, builds the appropriate transactions and sends them to the server, and reads the response transactions back. Not rocket science.
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