Mapping OLE Transactions to the XA Protocol





The Microsoft Distributed Transaction Coordinator (MS DTC) provides a transaction coordination facility via the OLE Transactions protocol. This document describes how the OLE Transactions protocol can be mapped to the X/Open (XA) protocol.





OLE Transactions to XA Mapping via an XA TM


�





The components marked in gray are part of MS DTC: the DTC Proxy, the XA transaction manager (TM), and the distributed transaction coordinator (DTC). The components marked in green are supplied by the resource manager (RM): the ODBC driver and the RM itself. 


An application gets new transactions by invoking the ITransactionDispenser interface offered by the DTC Proxy DLL, and it uses an ODBC driver to communicate with a Resource Manager such as SQL Server, DB2, Informix, and Oracle, among others. To get an ODBC connection to enlist on a DTC transaction, the application sets an attribute called SQL_ATTR_ENLIST_IN_DTC on that connection. An ODBC driver is DTC-compliant only if it accepts this attribute. Some resource managers are natively OLE Transactions-compliant, in which case the ODBC driver performs all necessary work for OLE Transactions. See the Resource Manager Implemention Guide for information about what ODBC drivers need to do to map the OLE Transactions protocol to the XA protocol.


�
New Functions and Interfaces


The ODBC driver implements a new function, and MS DTC implements one new interface. Only the ODBC driver needs to use this new interface.


Typedefs


typedef DWORD XA_SWITCH_FLAGS





Constants


#define XA_SWITCH_F_DTC 0x00000001





Funcitons


HRESULT GetXaSwitch (


	XA_SWITCH_FLAGS [in] XaSwitchFlags,


	[out] xa_switch_t ** ppXaSwitch


);





Interface


interface IDtcToXaMapper : IUnknown


{


STDMETHOD (QueryInterface) (REFIID riid, (void **) ppv) PURE;


STDMETHOD_(ULONG) (AddRef) (void) PURE;


STDMETHOD_(ULONG) (Release) (void) PURE;





STDMETHOD (RequestNewResourceManager) ([in] LPTSTR pszDSN, [in] LPTSTR  pszClientDllName, [in-out] DWORD * pdwRMCookie) PURE;





STDMETHOD (TranslateTridToXid) ([in] DWORD * pdwITransaction, [in] DWORD dwRMCookie, 


[in-out] XID * pXid) PURE;





STDMETHOD (EnlistResourceManager) ([in] DWORD dwRMCookie, [in] DWORD * pdwITransaction) PURE;





STDMETHOD (ReleaseRMCookie) ([in] DWORD dwRMCookie) PURE;


};





�
GetXaSwitch Function





This function is implemented and exported by the ODBC driver. After the XA transaction manager (TM) loads the ODBC driver, it obtains this function by calling GetProcAddress. The TM then invokes this function to obtain a pointer to the XA switch.


HRESULT GetXaSwitch (


	XA_SWITCH_FLAGS	XaSwitchFlags,


	xa_switch_t **				ppXaSwitch);





Parameters


XaSwitchFlags [in]�Any flags that provide information about the TM making the call. Currently XA_SWITCH_F_DTC is the only defined flag.


ppXaSwitch [out]�A pointer to the XA Switch is returned via this out parameter.





Return Codes


S_OK�Success


E_FAIL�Unable to provide the XA switch


E_INVALIDARG�One or more of the parameters are not valid





�
IDtcToXaMapper Interface





The ODBC driver uses the IDtcToXaMapper interface to map between OLE Transactions and XA protocol when the XA is being used as the native protocol for distributed transactions. The IDtcToXaMapper interface supports the following methods:


RequestNewResourceManager


TranslateTridToXid


EnlistResourceManager


ReleaseRMCookie





�
IDtcToXaMapper::RequestNewResourceManager





Used to obtain a RM cookie which is stored in the connection object.


HRESULT RequestNewResourceManager (�LPTSTR		pszDSN,�LPTSTR		pszClientDllName,�DWORD *		pdwRMCookie);





Parameters


pszDSN [in]�A string containing the Data Source Name (DSN).


pszClientDllName [in]�A string containing the name of the client DLL.


pdwRMCookie [in/out]�A cookie representing the RM corresponding to the DSN is returned via this parameter. 





Return Values


S_OK�Success


E_OUTOFMEMORY�Unable to allocate resources for a new resource manager. 


E_INVALIDARG�One or more of the parameters are not valid


XACT_E_TMNOTAVAILABLE�Unable to establish a connection with DTC service.





Comments


The RequestNewResourceManager method is typically invoked only once per ODBC connection. It is not required after the connection transitions from the local transaction state to the distributed transaction state.


An ODBC connection can be in one of two states, distributed transaction state, or non-distributed transaction state as shown in the Transaction States topic.


�
Transasction States





When the ODBC connection is initially obtained, it is in a local transaction state. An application enlists in a distributed transaction by setting the connection attribute SQL_ENLIST_IN_DTC and passing in a non-null transaction pointer. It remains in that state until the application sets the connection attribute SQL_ENLIST_IN_DTC with a null transaction pointer.


Transaction State Machine


�





When the connection transitions from the local transaction state to the distributed transaction state, the ODBC driver should call the RequestNewResourceManager method to obtain a RM cookie for the resource manager. The resource manager in this case is defined by the Data Source Name (DSN).


Note


Driver implementers shouldn’t use the same RM cookie for two separate ODBC connections if the DSN on both connections is the same.





Calling RequestNewResourceManager results in a message from the DTC proxy to the XA TM. When the XA TM receives a message that contains the DSN and the name of the client DLL, it first checks to see if it already has an XA connection to the resource manager with the same DSN. If not, then the XA TM does the following:


Loads the client DLL.


Gets the address of the GetXaSwitch function.


Calls the GetXaSwitch function to obtain the XA_Switch.


Calls the xa_open function to open an XA connection with the resource manager.





Note   In step 4, when the RM's xa_open function is called, the DTC TM passes in the DSN as the OPEN_STRING. The implementation of the xa_open function should create the appropriate OPEN_STRING based on the DSN. For example, if it needs any user id or security information, it can get that from the registry or anywhere else where it would have been stored at the time the DSN was created.





When the RequestNewResourceManager method call returns with a success two things are true:


There is an XA Connection open from the XA TM to the ODBC driver for the resource manager.


There is an RM cookie to DSN entry available in the mapping table which maps an RM cookie to a DSN.





�
IDtcToXaMapper::TranslateTridToXid





Used to obtain an XID from an ITransaction pointer and is called for every transaction that the connection is requested to be enlisted on.


HRESULT TranslateTridToXid (�DWORD *		pdwITransaction,�DWORD		dwRMCookie,�XID *				pXid);





Parameters


pdwITransaction [in]�A pointer to ITransaction interface which the application passes in as a value for the SQL_ENLIST_IN_DTC connection attribute.


dwRMCookie [in]�A cookie representing the RM which was obtained from the call to RequestNewResourceManager.


pXid [in/out]�A pointer to the XID structure.





Return Values


S_OK�Success


E_INVALIDARG�One or more of the parameters are not valid





Comments


This method is called to obtain an XID from an ITransaction interface pointer. The ITransaction pointer is offered by a transaction object. The transaction object contains a DTC transaction that is identified by a transaction identifier (TRID) which is a globally unique identifier (GUID). Given a TRID, one can always create an XID.


The XID should be stored in the connection object as it may be needed in the future. After obtaining the XID, the ODBC driver should issue an xa_start or its equivalent, meaning it should send the XID to the server (the resource manager back-end).


�
IDtcToXaMapper::EnlistResourceManager





Used to tell the DTC Proxy to enlist on behalf of the XA resource manager. The EnlistResourceManager method must be called for every transaction that the connection is requested to be enlisted in.


HRESULT EnlistResourceManager (�DWORD		dwRMCookie,�DWORD *		pdwITransaction);





Parameters


pdwITransaction [in]�A pointer to ITransaction interface which the application passes in as a value for the SQL_ENLIST_IN_DTC connection attribute.


dwRMCookie [in]�A cookie representing the RM which was obtained from the call to RequestNewResourceManager.





Return Values


S_OK�Success


E_INVALIDARG�One or more of the parameters are not valid


E_OUTOFMEMORY�Unable to do a new enlistment


XACT_E_LOGFULL�TM has run out of log space


XACT_E_ABORTED�The transaction has been aborted


XACT_E_CONNECTIONDOWN�Lost connection with DTC TM





Comments


This method causes the XA TM to enlist with the DTC TM on behalf of the XA resource manager.


Note


The EnlistResourceManager method should be called after the XA resource manager has the XID.





When called, a message is sent to the XA TM, which then enlists with the DTC TM. At the time of two-phase commit, this enlistment receives the prepare, commit, and abort messages which the XA TM translates into appropriate XA function calls such as xa_prepare, xa_commit, and xa_abort.


�
IDtcToXaMapper::ReleaseRMCookie





Used to tell the DTC Proxy to release an RM cookie that was obtained from the call to RequestNewResourceManager.


HRESULT ReleaseRMCookie (�DWORD	dwRMCookie);


};





Parameters


dwRMCookie [in]�The RM cookie that was obtained from call to RequestNewResourceManager.





Return Values


S_OK�Success


E_INVALIDARG�One or more of the parameters are not valid.





Comments


This method allows the DTC Proxy to free up any resources ties to the RM cookie. The RM cookie should not be used after this call.


�
Implementing Algorithms





The ODBC drivers are expected to implement several high-level algorithms in order to be fully integrated with MS DTC and, therefore, with Microsoft Transaction Server:


On SQL_ENLIST_IN_DTC with a Non-Null Transaction Value


On SQL_ENLIST_IN_DTC with a Null Transaction Value





�
On SQL_ENLIST_IN_DTC with a Non-NULL Transaction Value





if  (Connection_State   EQUALS   LOCAL_TRANSACTION_STATE) then


do begin


invoke pIDtcToXaMapper->RequestNewResourceManager (	“Accounts”,  


“SQLODBC32.DLL”, 


&dwRMCookie)





do close the database if it is open


do xa_open or its equivalent





set Connection_State to DISTRIBUTED_TRANSACTION_MODE


end if





invoke pIDtcToXaMapper->TranslateTridToXid 	(	pITransaction, 


	dwRMCookie,


	&XID


);


do xa_start or its equivalent





invoke pIDtcToXaMapper->EnlistResourceManager (dwRMCookie, pITransaction)





do xa_end or its equivalent if needed





�
On SQL_ENLIST_IN_DTC with a NULL Transaction Value





if (Connection_State EQULS LOCAL_TRANSACTION_STATE) then


	return ERROR_UNEXPECTED_CALL





set Connection_State to LOCAL_TRANSACTION_MODE





do xa_close or its equivalent if needed





�
Hot and Cold Recovery


There are two types of recovery: hot recovery, and cold recovery. Hot recovery is used when an XA connection between the XA transaction manager (TM) and the XA resource manager (RM) is broken, due to either a lost network connection or failure of the RM. Cold recovery is used if the TM process itself fails. The transaction manager reads the TM process log and then re-establishes the XA connections with the XA resource manager by invoking xa_open and xa_recover.


�
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