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What Is This File?

This is the support documentation file for the softwareAB PowerPoint presentation on SQL Server Extended Stored Procedure programming. Please see http://www.softwareab.net/ to track down the latest version of this presentation.

Item 1: Microsoft-supplied Sample XP
Extended Stored Procedure Sample: xp_hello

These code portions from xp_hello illustrate the basics of writing an extended stored procedure. The complete code for this example is available in the Samples\ODS directory. This is in a sample only available if you select Dev Tools in setup.

Transact-SQL Script

-- TSQL script exercising xp_hello sample

use master

go

sp_addextendedproc 'xp_hello', 'xp_hello.dll'

go

-- Call xp_hello with literal parameters

declare @txt varchar(33)

exec xp_hello @txt OUTPUT

select @txt AS OUTPUT_Parameter

go

sp_dropextendedproc 'xp_hello'

go

dbcc xp_hello(free)

go

-- EXPECTED RESULTS

-- Column 1:

-- ---------

-- Hello World!

-- (1 row(s) affected)

-- OUTPUT_PARAMETER

-- ----------------

-- Hello World!

-- (1 row(s) affected)
C Source Code

#include <stdlib.h>

#include <stdio.h>

#include <string.h>

#include <ctype.h>

#include <windows.h>

#include <srv.h>

#include <time.h>

// Macros -- return codes

#define XP_NOERROR      0

#define XP_ERROR        1

#define MAX_SERVER_ERROR 20000

#define XP_HELLO_ERROR MAX_SERVER_ERROR+1

void printUsage (SRV_PROC* pSrvProc);

void printError (SRV_PROC *pSrvProc, CHAR* szErrorMsg);

// It is highly recommended that all Microsoft® SQL Server (7.0 

// and greater) extended stored procedure DLLs implement and export 

// __GetXpVersion. For more information see SQL Server 

// Books Online

ULONG __GetXpVersion()

{

    return ODS_VERSION;

}

SRVRETCODE xp_hello(SRV_PROC* pSrvProc)

{

    char        szText[15] = "Hello World!";

    BYTE        bType;

    long        cbMaxLen;

    long        cbActualLen;

    BOOL        fNull;

#ifdef _DEBUG

    // In a debug build, look up the data type name for assistance.

    DBCHAR*     pdbcDataType;

    int         cbDataType;

#endif

    // Count up the number of input parameters.  There should only be one.

    if (srv_rpcparams(pSrvProc) != 1)

        {

        // Send error message and return

        //

        printUsage (pSrvProc);

        return (XP_ERROR);

        }

    // Use srv_paraminfo to get data type and length information.

    if (srv_paraminfo(pSrvProc, 1, &bType, &cbMaxLen, &cbActualLen,

        NULL, &fNull) == FAIL)

        {

        printError (pSrvProc, "srv_paraminfo failed...");

         return (XP_ERROR);    

        }

    // Make sure first parameter is a return (OUTPUT) parameter

    if ((srv_paramstatus(pSrvProc, 1) & SRV_PARAMRETURN) == FAIL)

        {

        printUsage (pSrvProc);

        return (XP_ERROR);    

        }

    // Make sure first parameter is of char or varchar datatype

    if (bType != SRVBIGVARCHAR && bType != SRVBIGCHAR)

        {

        printUsage (pSrvProc);

        return (XP_ERROR);    

        }

    // Make sure first paramter is large enough to hold data

    if (cbMaxLen < (long)strlen(szText))

        {

        printError (pSrvProc, "output param max. length should be bigger");

        return (XP_ERROR);    

        }

    // Describe the results set 

//#define METHOD1

#ifdef METHOD1

    srv_describe(pSrvProc, 1, "Column 1", SRV_NULLTERM, bType,

            cbMaxLen, bType, strlen(szText), szText);

#else

    srv_describe(pSrvProc, 1, "Column 1", SRV_NULLTERM, bType,

            cbMaxLen, bType, 0, NULL);

    // Set the column's length

    if (srv_setcollen(pSrvProc, 1, strlen(szText)) == FAIL)

        {

        printError (pSrvProc, "srv_setcollen failed...");

        return (XP_ERROR);    

        }

    // Set the column's data

    if (srv_setcoldata(pSrvProc, 1, szText) == FAIL)

        {

        printError (pSrvProc, "srv_setcoldata failed...");

        return (XP_ERROR);    

        }

#endif //METHOD1

#ifdef _DEBUG

    // A debugging aid. Get the name of the data type of the parameter.

    pdbcDataType = srv_symbol(SRV_DATATYPE, (int) bType, &cbDataType);

#endif

    // Send a row to client

    if (srv_sendrow(pSrvProc) == FAIL)

        {

        printError (pSrvProc, "srv_sendrow failed...");

        return (XP_ERROR);    

        }

    // Set the output parameter

    if (FAIL == srv_paramsetoutput(pSrvProc, 1, szText, strlen(szText), FALSE))

        {

        printError (pSrvProc, "srv_paramsetoutput failed...");

        return (XP_ERROR);    

        }

    srv_senddone(pSrvProc, (SRV_DONE_COUNT | SRV_DONE_MORE), 0, 1);

    return (XP_NOERROR);

}

// send XP usage info to client

void printUsage (SRV_PROC *pSrvProc)

{

    // usage: exec xp_hello <@param1 output>

    // Example:

    // declare @txt varchar(33)

    // exec xp_hello @txt OUTPUT

    // select @txt

    srv_sendmsg(pSrvProc, SRV_MSG_ERROR, XP_HELLO_ERROR, SRV_INFO, 1,

            NULL, 0, (DBUSMALLINT) __LINE__, 

            "Usage: exec xp_hello <@param1 output>",

            SRV_NULLTERM);

    srv_senddone(pSrvProc, (SRV_DONE_ERROR | SRV_DONE_MORE), 0, 0);

}

// send szErrorMsg to client

void printError (SRV_PROC *pSrvProc, CHAR* szErrorMsg)

{

    srv_sendmsg(pSrvProc, SRV_MSG_ERROR, XP_HELLO_ERROR, SRV_INFO, 1,

            NULL, 0, (DBUSMALLINT) __LINE__, 

            szErrorMsg,

            SRV_NULLTERM);

    srv_senddone(pSrvProc, (SRV_DONE_ERROR | SRV_DONE_MORE), 0, 0);

}

Xp_hello.def

The .def file used in the xp_hello sample exports the xp_hello function. This is in a sample only available if you select Dev Tools during setup.

LIBRARY XP_HELLO

DESCRIPTION   'Sample SQL Server Extended Stored Procedure DLL'

EXPORTS

   xp_hello

   __GetXpVersion

Item 2: abr_common and abr_regex C++ Libraries
The softwareAB libraries make it easier to create an Extended Stored Procedure. These two shallow utility libraries are built on top of the Standard Template Library (http://www.cs.rpi.edu/~musser/stl-book/). The libraries provide a generic and extensible framework for handling common tasks (such as message logging) in addition to platform-neutral support for access to functions such as FIFO pipes or process execution.
All classes within the libraries are contained within the ABR namespace to prevent namespace collisions. Library source code is routinely compiled on multiple platforms with highest warnings, as well as being submitted to lint (FlexeLint, http://www.gimpel.com). Library functions are kept purposefully sparse to minimize potential errors. The library header files use JavaDoc-style comments. A brief listing of classes and descriptions are provided here:
abr_common and abr_regex Class List

Here are the classes, structs, unions and interfaces with brief descriptions:

	ABR::ConfigUtil
	Configuration class; loads from environment 

	ABR::DebugSinkConsole
	Debugging target 

	ABR::DebugUtil
	Generic debugging utility object 

	ABR::Except
	Generic exception class 

	ABR::HighResTimer
	High-resolution timer (multi-platform) 

	ABR::IDebugSink
	Interface object that allows callers to indicate where debugging messages should be routed to 

	ABR::IWinUtilDirHandler
	Interface for callers that must iterate over a directory 

	ABR::Misc
	Static class with lots of goodies in it 

	ABR::Mutex
	Although Windows (brokenly) allows nested lock acquisition, callers would do well to assume POSIX behavior 

	ABR::MutexLock
	Wrapper class that allows clean access to a mutex 

	ABR::NamedPipe
	Named Pipes allow applications on the same subnet to communicate with each other 

	ABR::NamedPipeReadData
	This simple class manages memory for named pipe messages read from a pipe 

	regex_cpp
	Simple regular expression class 

	regex_cpp::range
	A range object represents the substring in the search string that matches the specified regular expression search pattern 

	ABR::SimpleEncrypt
	Simple encryption/decryption support 

	ABR::StackTrace
	Make function tracing easier 

	ABR::ThreadUtil
	Simple thread-wrapping 

	ABR::ThreadUtil::Args
	Thread arguments passed to callback 

	ABR::ThreadUtil::Tid
	Thread identifier (cross-platform) 

	ABR::UnitTest
	Defines a single application unit test 

	ABR::UnitTestFramework
	Run all UnitTest-derived tests 

	ABR::WinProcess
	Process mgmt for Windows 

	ABR::WinProcess_UserLogin
	User-login information (when running a process as a separate user) 

	ABR::WinUtil
	Class containing static members for doing common Windows functions 

	ABR::WinUtilRegValue
	Holder for system registry data


Item 3: softwareAB’s SQL Server XP Wrapper

ABR::SqlServer Class Reference

#include <sql_server.h> 



Detailed Description

SQL Server interface--hides low-level details. 

	

	Public Types

	typedef std::auto_ptr< Conn > 
	ConnPtr

	 
	special typedef for auto-closing connection 

	Public Member Functions

	 
	SqlServer (ABR::DebugUtil &, abrSRV_PROC *)

	 
	only way to create one of these 

	 
	~SqlServer ()

	 
	clean up 

	ABR::DebugUtil & 
	debug ()

	 
	debug object passed in 

	abrSRV_PROC * 
	srv ()

	 
	server object passed in 

	const SqlServerParms & 
	parms () const 

	 
	parms for this interface call 

	void 
	init ()

	 
	initialize the object (read parms, other internal setup) 

	void 
	senddone (abrSRVRETCODE)

	 
	send "done" message to SQL Server (one per XP call) 

	int 
	parm_count () const 

	 
	number of parms passed in 

	void 
	rs_col_describe (const std::string &, SqlServerCol::Types, int)

	 
	describe a single output column (prior to calling rs_send) Name of the column Type of the column Max length of the column (type_string/type_char cols only) 

	void 
	rs_col_setdata (int, const int &)

	 
	set a column of data One-based column to set Integer to pass; must stay in scope until rs_send called 

	void 
	rs_col_setdata (int, const double &)

	 
	set a column of data One-based column to set Double to pass; must stay in scope until rs_send called 

	void 
	rs_col_setdata (int, const SqlServerDatetime_raw &)

	 
	set a column of data One-based column to set Raw SqlServerDatetime data 

	void 
	rs_col_setdata (int, const char *, int)

	 
	set a column of data One-based column to set String to pass; must stay in sope until rs_send called Length of the string 

	void 
	rs_col_setdata (int, const void *, int, const char *_type="BINARY")

	 
	set a column of data One-based column to set Binary data to set Length of the binary data 

	void 
	rs_send ()

	 
	send a row of data 

	ConnPtr 
	make_conn (const std::string &)

	 
	Retrieve a persistent connection object. 

	int 
	issue_query (const std::string &, const std::string &, ISqlServerRowHandler &, ConnPtr *conn=NULL)

	 
	Issue a SELECT to the server. 

	int 
	issue_cmd (const std::string &, const std::string &, ConnPtr *conn=NULL)

	 
	Issue a direct command to the server. 

	void 
	notify (ErrorLevel, Category, LPCSTR, int, const std::string &)

	 
	send a message to SQL Server 

	Static Public Member Functions

	ULONG 
	version ()

	 
	returns the current version of this library 




Member Typedef Documentation

	typedef std::auto_ptr<Conn> abr::SqlServer::ConnPtr 



	


	  
	special typedef for auto-closing connection 




Item 4: Time Conversion

SQL Server stores dates as a DBDATETIME structure, which contains two fields:


dtdays – Days since 1900


dttime - 300ths of a second since midnight

SQL Server’s DBLIB C library provides routines for working with dates/times (such as dbdatecrack), but these routines require a DBPROCESS parameter—and the only way to get such a parameter is to connect back to the database. However, unless the XP stores a user name/password for connecting back, then this isn’t feasible. Plus, it’s not such a great idea to have to connect back to the SQL Server database simply to convert dates to something usable.
Enter the following functions, which softwareAB’s SQL Server class provides. The code is carefully crafted to work efficiently and safely without requiring a database connection. In the following examples, there are references to the class SqlServerDatetime. This class is provided as part of the softwareAB SqlServer wrapper class.
#define IS_LEAP( x ) \

  ( ( 0 == (x) % 4 ) && ( ( 0 != (x) % 100 ) || ( 0 == ( x) % 400 ) ) )
ABR::SqlServerDatetime

xlat_dbdatetime( const DBDATETIME &_dt ) {

  DBDATETIME dt = _dt ;

  ABR::SqlServerDatetime result ;

  // assume 365 day year

  int nYearDays = 365 ;

  // account for the years first (since 1900, remember)

  int nYear = 1900 + ( dt.dtdays / 365 ) ;

  dt.dtdays %= 365 ;

  // account for bogus extra leapyear day

  if( IS_LEAP( nYear ) ) {

    ++dt.dtdays ;

  } //if

  // account for leapyears in the days count

  dt.dtdays -= ( nYear - 1900 ) / 4 ;

  nYear += dt.dtdays < 0? -1: 0 ;

  nYearDays += IS_LEAP( nYear )? 1: 0 ;

  if( dt.dtdays < 0 ) {

    dt.dtdays += nYearDays ;

  } //if

  // always add one back to the days count, since we subtracted

  // an extra day for 1900 (a non-leapyear)

  ++dt.dtdays ;

  // set year in result

  result.year( nYear ) ;

  // now we have number of days used in the year. 

  // build the number of months.

  int anMonths[12] = { 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 } ;

  if( IS_LEAP( nYear ) ) ++anMonths[1] ;

  int nMonth = 0 ;

  while( dt.dtdays > anMonths[nMonth] ) {

    dt.dtdays -= anMonths[nMonth] ;

    ++nMonth ;

  } //while

  result.month( nMonth + 1 ) ;

  result.day( dt.dtdays ) ;

  // now convert the 300ths/second to hours/minutes/seconds/millis

  #define ONE_SECOND 300U

  #define ONE_MINUTE static_cast<unsigned long>(ONE_SECOND * 60U)

  #define ONE_HOUR static_cast<unsigned long>(ONE_MINUTE * 60U)

  result.hour( static_cast<int>(dt.dttime / ONE_HOUR) ) ;

  dt.dttime %= ONE_HOUR ;

  result.minute( static_cast<int>(dt.dttime / ONE_MINUTE) ) ;

  dt.dttime %= ONE_MINUTE ;

  result.second( static_cast<int>(dt.dttime / ONE_SECOND) ) ;

  dt.dttime %= ONE_SECOND ;

  result.millis( static_cast<int>(dt.dttime * 10U / 3U) ) ;

  return result ;

} //xlat_dbdatetime

DBDATETIME

xlat_datetime( const ABR::SqlServerDatetime &_dt ) {

  int nYear = _dt.year() - 1900 ;

  // thanks to Gowri for this code

  long nl300thsSec = 

    ( ( ( _dt.hour() * 60 ) + _dt.minute() ) * 60 + _dt.second() ) * 300 ;

  nl300thsSec += static_cast<long>(

    static_cast<double>(_dt.millis()) * 3.03334 / 10.0

  ) ;

  long nlDaysSinceJan1st1900 = 

    ( nYear / 4 ) * (365 * 4 + 1 /*leap year*/) - 1 /*1900*/ ;

  nlDaysSinceJan1st1900 = nlDaysSinceJan1st1900 < 0 ? 0 : nlDaysSinceJan1st1900 ;

  nlDaysSinceJan1st1900 += ((nYear % 4) * 365) ;

  nlDaysSinceJan1st1900 += ((nYear % 4) > 0)? 1: 0 ;

  // get CRT to give us the yearday

  struct tm _tm ;

  memset( &_tm, 0, sizeof( _tm ) ) ;

  _tm.tm_year = nYear ;

  _tm.tm_mon = _dt.month() - 1 ;

  _tm.tm_mday = _dt.day() ;

  _tm.tm_isdst = -1 ;

  ::mktime( &_tm ) ;

  nlDaysSinceJan1st1900 += _tm.tm_yday ;

  // set the structure used by SQL Server

  DBDATETIME dt ;

  memset( &dt, 0, sizeof( dt ) ) ;

  dt.dtdays = nlDaysSinceJan1st1900 ;

  dt.dttime = static_cast<ULONG>(nl300thsSec) ;

  return dt ;

} //xlat_datetime

Item 5: PHAMS Extended Procedure Installation Script

This is an example T/SQL script that can load extended stored procedures from a named library. This script must be tailored for a specific environment.
/**

 * abr_register_xps.sql, ABr

 *

 * This script must be run at install time on the master database.

 * The shared library listed below must be installed in the SQL

 * Server "binn" directory (note the double "n" letters).

 */

if not exists(

  SELECT name FROM sysobjects

    WHERE name = 'ABR_sp_createProcIfNecessary' AND type = 'P'

)

begin

  declare @sql varchar(256)

  set @sql = 'create procedure ABR_sp_createProcIfNecessary as print ''dummy'''

  exec( @sql )

end

go

alter procedure ABR_sp_createProcIfNecessary

  @sName varchar(255)

as

  set nocount on

  if not exists(

    SELECT name FROM sysobjects

      WHERE name = @sName AND type = 'P'

  )

  begin

    declare @sql varchar(256)

    set @sql = 'create procedure ' + @sName + ' as print ''dummy'''

    exec( @sql )

  end

go

exec ABR_sp_createProcIfNecessary 'ABR_sp_XpSetupSingle'

go

alter procedure ABR_sp_XpSetupSingle

  @sXpName varchar(255)

as

  set nocount on

  -- drop the proc if it exists

  if exists(

    select

      name

    from

      sysobjects

    where

      name = @sXpName

      and type = 'X'

  )

  begin

    exec sp_dropextendedproc @sXpName

  end

  -- add the proc

  exec sp_addextendedproc @sXpName, '<full path to DLL here>'

  -- grant access to it; to ABR_User if available else to public

  declare @sRole varchar(255), @sql varchar(255)

  if exists(

    select * From sysusers Where name = 'ABR_User' and issqlrole = 1

  )

  begin

    set @sRole = 'ABR_User'

    set @sql = 'grant execute on ' + @sXpName + ' to ' + @sRole

    exec( @sql )

  end

go

exec ABR_sp_createProcIfNecessary 'ABR_sp_XpSetupAll'

go

alter procedure ABR_sp_XpSetupAll

as

  set nocount on

  -- example: DBCC your_dll_name(FREE)
  DBCC <name of DLL file here>(FREE)

  -- the extended stored procedure names should be placed here
  exec ABR_sp_XpSetupSingle 'xp_Proc1'
  exec ABR_sp_XpSetupSingle 'xp_Proc2'
  exec ABR_sp_XpSetupSingle 'xp_Proc3'

go

-- a free run

exec ABR_sp_XpSetupAll

go

