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Introduction

This document will describe a mechanism to allow the Hyades Collector Engine (HCE) to support dynamically loadable transport layers.  Using these transport layers the actual details of external communications are abstracted from the HCE, so that the transport mechanism can be changed without any modification to the HCE itself.
Design Overview
Pluggable transport layers are loaded by the HCE as external libraries.  The HCE supports an arbitrary number of such transport layers, which are specified in the HCE configuration file.  When the HCE is started, it reads its configuration file and loads the library for each transport layer.
After loading the transport layer library, the HCE calls a function to initialize the transport layer, passing in a transport layer ID and a table of functions which the transport layer uses to call back into the HCE.

The transport layer library completely encapsulates the Layer Zero protocol of the HCE.  All connections with this transport layer are negotiated within the library.  The transport layer calls a function provided by the HCE to create an entry in the HCE connection table, but it also maintains its own local list of connections.

When a message arrives from a client, the transport layer processes the message envelope and, if the message is not a Layer Zero message, calls a function provided by the HCE, passing in the message payload (but not the message envelope).  The HCE provides the Layer One implementation.

Functions Provided By Transport Library
The transport layer provides the following functions to be called by the HCE:
startTransportListener
hce_uint startTransportListener(
hce_uint
transportID, 

hce_uint
byteOrdering, 

char *
configurationBlock,


hce_callback_table*
callbackTablePtr );
The HCE will call this function to initialize the transport library.  The HCE assigns each transport library a locally unique transportID, which the HCE will use to identify this transport layer in its internal connection table.  The transport library should begin actively listening for incoming connections.
The byteOrdering parameter specifies whether the HCE expects Big Endian or Little Endian byte order.  The transport library will pass this along to any clients which connect to that transport layer.  Although the byte ordering requested by the HCE is expected to match the byte ordering of the platform on which the HCE and the transport layer are both running, the transport layer should not rely on this but instead should always use the setting specified in this function call.
The configurationBlock parameter will be an XML fragment which gives transport- specific configuration information.  For example, for a socket layer, this may give a port number.  The HCE will read this block from its configuration file but will make no attempt to interpret it.

The callbackTablePtr points to a structure containing function pointers that will allow the transport library to call back to the HCE.  The transport layer should make copies of these function pointers rather than storing the pointer to the table.  The hce_callback_table is defined as follows:
typedef hce_uint (*addConnectionEntry_ptr_t)(hce_uint);
typedef void     (*removeConnectionEntry_ptr_t)(hce_uint);
typedef hce_uint (*processMessage_ptr_t)(hce_uint, void*);
typedef void     (*logError_ptr_t)(hce_string);

typedef struct {
   addConnectionEntry_ptr_t     addConnectionEntryPtr;
   removeConnectionEntry_ptr_t  removeConnectionEntryPtr;
   processMessage_ptr_t         processConnectionPtr;
   logError_ptr_t               logErrorPtr;
} hce_callback_table;


The details of each of these functions are given below.

stopTransportListener
void stopTransportListener();
The HCE will call this function during shutdown to tell the transport layer to terminate any existing connections and stop accepting new connections.  After this function is called, the transport layer should be entirely inactive unless a subsequent call to startTransportListener is made.
terminateConnection

void terminateConnection(hce_uint  connectionID);
The HCE will call this function to tell the transport layer to terminate a specific connection.  This will occur only when the HCE itself needs to initiate the process of terminating the connection.  The transport layer should send the Layer Zero DISCONNECT message and then end the connection.  The transport layer should call the HCE removeConnectionEntry function when it has completed processing this command.
sendMessage

hce_uint sendMessage(
hce_uint
connectionID, 


hce_uint
size, 


void*
commandBlock )
The HCE will call this function to send a command block to a specific target which previously connected using this transport layer.  The transport layer should wrap the command block in a message envelope and send the message to the specified target.
Functions Provided By HCE

The HCE provides the following functions to be called by the transport layer:
addConnectionEntry
hce_uint addConnectionEntry(
hce_uint  transportID,


hce_uint* connectionIDPtr );
When a client connects to the transport layer, the transport layer should call this function to allow the HCE to add the new connection to its internal connection table.  The HCE will assign a locally unique connection ID, which the transport layer should both send to the client as part of the Layer Zero CONNECTTION_COMPLETE message and store for future reference (see the sendMessage function above).

removeConnection

hce_uint removeConnection( hce_uint  connectionID );

When a connection is ended, whether intentionally (for instance, by a call to the terminateConnection function) or as a result of an error, the transport layer should call this function to allow the HCE to remove the connection from its internal connection table.  If the connection has ended as a result of an error condition, the transport layer should also call the logError function to record the error.
processMessage

hce_uint processMessage(
hce_uint
size, 


void* 
payload );

The transport layer calls this function when a message arrives from a client that is not a Layer Zero message.  The transport layer processes and remove the message envelope and passes the payload to this function for processing by the HCE.
logError

hce_uint logError( hce_string errorMsg ); 

The transport layer should call this function to record any error condition that may be of interest to the user.
