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dbExpress kontra BDE

Technologia dbExpress, podobnie jak BDE (Borland Database Engine), jest w stanie przetwa-
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dbExpress zwraca jedynie kursory jednokierunkowe i dlatego nie
wykonuje buforowania. Do buforowania, przewijania, indeksowania i filtrowania zbioru wyniko-
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SQLHANDLE henv, hdbc;
SQLRETCODE rc;
/* allocate an environment handle */
rc = SQLAllocHandle( SQL_HANDLE_ENV, SQL_NULL_HANDLE, &henv ) ;
/* allocate a connection handle */
if ( SQLAllocHandle( SQL_HANDLE_DBC, henv, hdbc ) != SQL_SUCCESS )
{
  printf( "ERROR while allocating a connection handle-----n" ) ;
  return SQL_ERROR;
}
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/* Set AUTOCOMMIT OFF */
rc = SQLSetConnectAttr( hdbc, SQL_ATTR_AUTOCOMMIT, ( void * ) SQL_AUTOCOMMIT_OFF, SQL_NTS)
;
if ( SQLConnect( hdbc, Server, SQL_NTS, UserName, SQL_NTS, Password, SQL_NTS) !=
SQL_SUCCESS )
{
  printf( "ERROR while connecting to %s ------n",Server ) ;
  return SQL_ERROR;
}
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#define ROWSET_SIZE 20
SQLHANDLE hstmt;
rc =SQLAllocHandle( SQL_HANDLE_STMT, hdbc, &hstmt ) ;
/* Set BLOCK FETCH SIZE */
rc = SQLSetStmtAttr( hstmt, SQL_ATTR_ROW_ARRAY_SIZE, (SQLPOINTER) ROWSET_SIZE, 0);
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if ( SQLPrepare(hstmt, szSQL, SQL_NTS) != SQL_SUCCESS )
{
  printf( "ERROR while preparing a SQL statement ------n" ) ;
  return SQL_ERROR;
}

Przekazywanie parametrów w czasie wykonywania programu
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SQLCHAR insert_data[21] ;
SQLINTEGER insert_data_ind ;
for ( iPos = 1; iPos <= noOfParams; iPos ++)
{
  ...
  ...
  switch ( dataType )
  {
    case SQL_CHAR:
    /* Bind data to parameter marker */
    rc = SQLBindParameter( hstmt, iPos, SQL_PARAM_INPUT, SQL_C_CHAR, SQL_CHAR,20, 0,
    insert_data, 21, &insert_data_ind );
    break;
    ...
    ...
  }
}
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if ( SQLExecute( hstmt ) != SQL_SUCCESS )
{
  printf( "ERROR while executing a SQL statement ------n" ) ;
  return SQL_ERROR;
}
rc = SQLExecDirect( hstmt, szSQL, SQL_NTS ) ;
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SQLSMALLINT noResultCols;
SQLINTEGER noofRowsAffected;
SQLNumResultCols ( hstmt , &noResultCols);
if ( noResultCols )
{
  /* Resultset is available */
  SQLCHAR colname[32] ;
  SQLSMALLINT coltype ;
  SQLSMALLINT colnamelen ;
  SQLSMALLINT nullable ;
  SQLUINTEGER collen;
  SQLSMALLINT scale ;
  SQLINTEGER displaysize ;
  for ( iCol = 1; iCol<= noResultCols; iCol++ )
  {
    /* Describe each column in the resultset */
    rc = SQLDescribeCol( hstmt, ( SQLSMALLINT ) iCol, colname, sizeof(colname),
    colnamelen, &coltype, &collen, &scale, &nullable ) ;
    /* get display length for column */
    rc = SQLColAttribute( hstmt, ( SQLSMALLINT ) iCol, SQL_DESC_DISPLAY_SIZE, NULL,
    0, NULL, &displaysize ) ;
  }
}
else
  /* No resultset, should be a INSERT, UPDATE, DELETE or a DDL statement */
  rc = SQLRowCount ( hstmt , &noofRowsAffected );

Pobieranie rekordów
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for ( iCol = 1; iCol <= noOfColumns; iCol ++)
{
  ...
  ...
  switch ( dataType )
  {
  case SQL_CHAR:
    /* Bind buffer for resultset column */



���������	�dbExpress 17

    rc = SQLBindCol(hstmt, iCol, SQL_C_CHAR, (SQLPOINTER) data, 15, ind1);
    break;
    ...

...
  }
}
while ((rc = SQLFetch(hstmt)) == SQL_SUCCESS)
{
  /* copy record to the client buffer */
  ...
  ...
}
if (rc == SQL_NO_DATA_FOUND)
{
  /* copy the last record to the client buffer */
  ...
  ...
  rc = SQL_SUCCESS;
}
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rc = SQLFreeHandle( SQL_HANDLE_STMT, hstmt ) ;
rc = SQLEndTran( SQL_HANDLE_DBC, hdbc, SQL_COMMIT ) ;
/* Disconnect for the database */
rc = SQLDisconnect( hdbc ) ;
rc = SQLFreeHandle( SQL_HANDLE_DBC, hdbc ) ;
rc = SQLFreeHandle( SQL_HANDLE_DBC, henv ) ;

Abstrakcja dbExpress

Cztery podstawowe klasy w dbExpress to SQLDriver, SQLConnection, SQLCommand i
()*%������
�����'���
�������
��
metadanych, ()*0��
#
�
�
����
�
������
�	
�
��
����
�
��
�	
�����
�����
!��	�����
��
�	
����
�
��
�����	
��
���
��
��

�
������
��

��
��������
��
��
�y-
���
��

 �����
���
 �
 ����	��
����
 ����	��
�
 �������
 �
 ����
 �	����	��
��

 ����	'����	��
 ����
�
�	
�
�	��
���
��

����	�	�����
����������

�������
��
�
�	���

SQLDriver

Klasa SQLDriver wykonuje specyficzne dla danej bazy danych operacje inicjalizacyjne, takie
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uchwytów i pobranie obiektu SQLConnection.

abstract COMINTF SQLDriver
{
   virtual INT32 GCCSTDC QueryInterface( GUID riid, ppVOID ppv ) = 0;
   virtual UINT32 GCCSTDC AddRef( ) = 0;
   //Destructs the SQLDriver object
   virtual UINT32 GCCSTDC Release( ) = 0;

   //Gets a new SQLConnection object
   virtual SQLResult GCCSTDC getSQLConnection (
      ppSQLConnection ppConn) = 0;

   //Set/Get options for database driver level properties
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   virtual SQLResult GCCSTDC setOption (
      eSQLDriverOption  eDOption,
      INT32             lValue )  = 0;

   virtual SQLResult GCCSTDC getOption (
      eSQLDriverOption  eDOption,
      pINT32            plValue,
      INT16             iMaxLength,
      pINT16            piLength )  = 0;

};

SQLConnection

Implementacja klasy SQLConnection odpowiada za
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- pobranie obiektu ()*%���
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����edur
- pobranie obiektu SQLMetaData do odczytu metadanych
- �������
��
��
�����

abstract COMINTF SQLConnection
{

   virtual INT32 GCCSTDC QueryInterface( GUID riid,  ppVOID ppv ) = 0;
   virtual UINT32 GCCSTDC AddRef( ) = 0;
   //Destructs the SQLConnection object
   virtual UINT32 GCCSTDC Release( ) = 0;

   //Attach to a database server
   virtual SQLResult GCCSTDC connect (
      pCHAR pszServerName,
      pCHAR pszUserName,
      pCHAR pszPassword ) = 0;

   //Detach from a database server
   virtual SQLResult GCCSTDC disconnect () = 0;

   //Destructs the SQLConnection object

   //Gets a new SQLCommand object
   virtual SQLResult GCCSTDC getSQLCommand (
      ppSQLCommand ppComm) = 0;

   //Gets a new SQLMetaData object
   virtual SQLResult GCCSTDC getSQLMetaData (
      ppSQLMetaData ppMeta) = 0;

   //Set/Get options for database connection level properties
   virtual SQLResult GCCSTDC setOption (
      eSQLConnectOption eCOption,
      INT32             lValue )  = 0;

   virtual SQLResult GCCSTDC getOption (
      eSQLConnectOption eCOption,
      pINT32            plValue,
      INT16             iMaxLength,
      pINT16            piLength )  = 0;

   //Transaction support
   virtual SQLResult GCCSTDC beginTransaction(
      UINT32 ulTrasnID );

   virtual SQLResult GCCSTDC commit(
      UINT32 ulTrasnID );

   virtual SQLResult GCCSTDC rollback(
      UINT32 ulTrasnID );

   //Error handling
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   virtual SQLResult GCCSTDC getErrorMessage (
      pBYTE pszError ) = 0;

   virtual SQLResult GCCSTDC getErrorMessageLen (
      pUINT16 puErrorLen ) = 0;

};

SQLCommand
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procedury.

abstract COMINTF SQLCommand
{
   virtual INT32  GCCSTDC QueryInterface( GUID riid, ppVOID ppv ) = 0;
   virtual UINT32 GCCSTDC AddRef( ) = 0;
   //Destructs the SQLCommand object
   virtual UINT32 GCCSTDC Release( ) = 0;

   //Set/Get options for command level properties
   virtual SQLResult GCCSTDC setOption (
      eSQLCommandOption eSOption,
      INT32             lValue ) = 0;

   virtual SQLResult GCCSTDC getOption (
      eSQLCommandOption eSOption,
      pINT32            plValue,
      INT16             iMaxLength,
      pINT16            piLength )  = 0;

   //Set/Get  methods for parameter binding support
   virtual SQLResult GCCSTDC setParameter (
      UINT16     uParameterNumber,
      STMTParamType ePType,
      UINT16     uLogType,
      UINT16     uSubType,
      INT32      lMaxPrecision,
      INT32      lMaxScale,
      UINT32     ulLength,
      pVOID      pBuffer,
      BOOL       bIsNull ) = 0;

   virtual SQLResult GCCSTDC getParameter (
      UINT16  uParameterNumber,
      pVOID   pData,
      UINT32  ulLength,
      pINT32  plInd ) = 0;

   //Prepare and Execute SQL and Stored Procedure
   virtual SQLResult GCCSTDC prepare (
      pCHAR pszSQL ) = 0;

   virtual SQLResult GCCSTDC execute (
     ppSQLCursor ppCur) = 0;

   //Direct execution of Query or Stored Procedure or DDL
   //No parsing will be done
   virtual SQLResult GCCSTDC executeImmediate (
      pCHAR pszSQL,
      ppSQLCursor ppCur) = 0;
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   //A new SQLCursor object will be returned if there is another result set
   //available from a stored procedure execution
   virtual SQLResult GCCSTDC  getNextCursor (
      ppSQLCursor ppCur);

   //No.of rows affected as a result of INSERT/DELETE/UPDATE
   virtual SQLResult GCCSTDC getRowsAffected (
      pINT32 plRows) = 0;

   //Free resources used for parameter binding
   virtual SQLResult GCCSTDC close () = 0;

   //Error Handling
   virtual SQLResult GCCSTDC getErrorMessage (
      pBYTE pszError ) = 0;

   virtual SQLResult GCCSTDC getErrorMessageLen (
      pUINT16 puErrorLen ) = 0;

};

SQLCursor

SQLCursor przechowuje dane i ���
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abstract COMINTF SQLCursor
{
   virtual INT32  GCCSTDC  QueryInterface( GUID riid, ppVOID ppv ) = 0;
   virtual UINT32 GCCSTDC  AddRef( ) = 0;
   //Destructs the SQLCursor object
   virtual UINT32 GCCSTDC  Release( ) = 0;

   //Error handling
   virtual SQLResult GCCSTDC getErrorMessage (
      pBYTE pszError );

   virtual SQLResult GCCSTDC getErrorMessageLen (
      pUINT16 puErrorLen );

   //Metadata access methods
   virtual SQLResult GCCSTDC getColumnCount (pUINT16 puColumns) = 0;

   virtual SQLResult GCCSTDC getColumnNameLength (
      UINT16  uColumnNumber,
      pUINT16 puLen ) = 0;

   virtual SQLResult GCCSTDC getColumnName (
      UINT16 uColumnNumber,
      pCHAR  pColumnName) = 0;

   virtual SQLResult GCCSTDC getColumnType (
      UINT16  uColumnNumber,
      pUINT16 puType,
      pUINT16 puSubType ) = 0;

   virtual SQLResult GCCSTDC getColumnLength (
      UINT16  uColumnNumber,
      pUINT32 pulLength ) = 0;

   virtual SQLResult GCCSTDC getColumnPrecision (
      UINT16 uColumnNumber,
      pINT16 piPrecision ) = 0;

   virtual SQLResult GCCSTDC getColumnScale (
      UINT16 uColumnNumber,
      pINT16 piScale ) = 0;

   virtual SQLResult GCCSTDC isNullable (
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      UINT16 uColumnNumber,
      pBOOL  pbNullable ) = 0;

   virtual SQLResult GCCSTDC  isAutoIncrement (
      UINT16 uColumnNumber,
      pBOOL  pbAutoIncr ) = 0;

   virtual SQLResult GCCSTDC isReadOnly (
      UINT16 uColumnNumber,
      pBOOL  pbReadOnly ) = 0;

   virtual SQLResult GCCSTDC isSearchable(
      UINT16 uColumnNumber,
      pBOOL  pbSearchable ) = 0;

   virtual SQLResult GCCSTDC isBlobSizeExact(
      UINT16 uColumnNumber,
      pBOOL  pbBlobExactSize );

   //Fetch the next record or the next set of records
   virtual SQLResult GCCSTDC  next() = 0;

   //Data access methods
   virtual SQLResult GCCSTDC getString (
      UINT16 uColumnNumber,
      pCHAR  pData,
      pBOOL  pbIsNull );

   virtual SQLResult GCCSTDC getShort (
      UINT16 uColumnNumber,
      pINT16 pData,
      pBOOL  pbIsNull );

   virtual SQLResult GCCSTDC getLong (
      UINT16 uColumnNumber,
      pINT32 pData,
      pBOOL  pbIsNull );

   virtual SQLResult GCCSTDC getDouble (
      UINT16 uColumnNumber,
      pDFLOAT  pData,
      pBOOL  pbIsNull );

   virtual SQLResult GCCSTDC getBcd (
      UINT16 uColumnNumber,
      pFMTBcd  pData,
      pBOOL  pbIsNull );

   virtual SQLResult GCCSTDC getTimeStamp (
      UINT16          uColumnNumber,
      pSQLLTIMESTAMP  pData,
      pBOOL           pbIsNull );

   virtual SQLResult GCCSTDC getTime (
      UINT16     uColumnNumber,
      pINT32     pData,
      pBOOL      pbIsNull );

   virtual SQLResult GCCSTDC getDate (
      UINT16     uColumnNumber,
      pINT32     pData,
      pBOOL      pbIsNull );

   virtual SQLResult GCCSTDC getBytes (
      UINT16     uColumnNumber,
      pBYTE      pData,
      pBOOL      pbIsNull );

   virtual SQLResult GCCSTDC getBlobSize (
      UINT16  uColumnNumber,
      pUINT32 pulLength,
      pBOOL   bIsNull );
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   virtual SQLResult GCCSTDC getBlob (
      UINT16 uColumnNumber,
      pVOID  pData,
      pBOOL  bIsNull,
      UINT32 ulLength );

};

SQLMetaData
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9get” i „set” obiektu SQLMeta-
Data bez zmieniania interfejsu.

abstract COMINTF SQLMetaData
{
   virtual INT32 GCCSTDC  QueryInterface( GUID riid, ppVOID ppv ) = 0;
   virtual UINT32 GCCSTDC AddRef( ) = 0;
   //Destructs the SQLMetaData object
   virtual UINT32 GCCSTDC Release( ) = 0;

   //Set/Get options for database metadata properties
   virtual SQLResult GCCSTDC  setOption (
      eSQLMetaDataOption  eMOption,
      INT32               lValue ) = 0;

   virtual SQLResult GCCSTDC  getOption (
      eSQLMetaDataOption  eDOption,
      pINT32              plValue,
      INT16               iMaxLength,
      pINT16              piLength ) = 0;

   //Get Object list
   virtual SQLResult GCCSTDC  getObjectList (
      eSQLObjectType eObjType,
      ppSQLCursor    ppCur) = 0;

   //Get Table list
   virtual SQLResult  GCCSTDC  getTables (
      pCHAR pszTableName,
      UINT32 uTableType,
      ppSQLCursor ppCur) = 0;

   //Get Procedure list
   virtual SQLResult GCCSTDC  getProcedures (
      pCHAR pszProcName,
      UINT32 uProcType,
      ppSQLCursor ppCur) = 0;

   //Get Column metadata for a given table
   virtual SQLResult  GCCSTDC  getColumns (
      pCHAR pszTableName,
      pCHAR pszColumnName,
      UINT32 uColType,
      ppSQLCursor ppCur) = 0;

   //Get Parameter metadata for a given Stored Procedure
   virtual SQLResult  GCCSTDC getProcedureParams (
      pCHAR pszProcName,
      pCHAR pszParamName,
      ppSQLCursor ppCur) = 0;

   //Get Index info associated with a given table
   virtual SQLResult GCCSTDC  getIndices (
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      pCHAR pszTableName,
      UINT32 uIndexType,
      ppSQLCursor ppCur) = 0;

   //Error handling
   virtual SQLResult GCCSTDC getErrorMessage (
      pBYTE pszError );

   virtual SQLResult GCCSTDC getErrorMessageLen (
      pUINT16 puErrorLen );

};

Metody SQLMetaData

#�

���	������
�������	��
�����
����

�	����	'����
�
�������
�	������
��

��

�
��	
�
�
����
 �
�
��	
�����
��
�������
���
������
��
��������
eMetaCatalogName i eMetaSchema-
3
��
�
�	���
���
setOption().

Wzorce wyszukiwania

!������
�	������
��

����
�	�
�	����	'����
�	
��

�
������

������
�	�����
���
�a-
�	��
�����
��������
�����	
 �
����
 �
����
�
�
���������
 ��
���
�
��
����
�
 ��
��
�����
��
��
zamienników SQL:

•  ��
�
�����������

5F7
������������
������	�
�����	���	
��
�
•  ��
�
��������
5G7
������������
���������
�������
���
������
��
���
•  ��
�
���������
��������
���	
��
�
�����������

���
���������
��������

�	����	��	�
���

���
�
��
�����
�	
��
�����
��
�	������
��


(�������

�����
��
���
��������
��������

�	����	��
���
��
��
��������
�
��
�����
��
��
wzorcu wyszukiwania.

(���	'�����
��

�
�	
�
�	��
��
��
��������
����

����	�
�
�
�������
SQLMetaData wywo-
�����
������
getOption(eMetaSQLEscapeChar).

getObjectList()

getObjectList(
  eSQLObjectType eObjType,
  ppSQLCursor ppCur)
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getTables()

getTables(
  pCHAR pszTableNamePattern,
  UINT32 uTableType,
  ppSQLCursor ppCur)
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kolumna typ
1.RECNO fldINT32
2.CATALOG_NAME fldZSTRING
3.SCHEMA_NAME fldZSTRING
4.TABLE_NAME fldZSTRING
5.TABLE_TYPE fldINT32
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getProcedure()

getProcedures (
  pCHAR pszProcNamePattern,
  UINT32 uProcType,
  ppSQLCursor ppCur)
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kolumna typ
1.RECNO fldINT32
2.CATALOG_NAME fldZSTRING
3.SCHEMA_NAME fldZSTRING
4.PROC_NAME fldZSTRING
5.PROC_TYPE fldINT32
6.IN_PARAMS fldINT16
7.OUT_PARAMS fldINT16
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getColumns()

getColumns (
  pCHAR pszTableName,
  pCHAR pszColumnNamePattern,
  UINT32 uColType,
  ppSQLCursor ppCur)
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kolumna typ
1.RECNO fldINT32
2.CATALOG_NAME fldZSTRING
3.SCHEMA_NAME fldZSTRING
4.TABLE_NAME fldZSTRING
5.COLUMN_NAME fldZSTRING
6.COLUMN_POSITION fldINT16
7.COLUMN_TYPE fldINT32
8.COLUMN_DATATYPE fldINT16
9.COLUMN_TYPENAME fldZSTRING
10.COLUMN_SUBTYPE fldINT16
11.COLUMN_PRECISION fldINT32
12.COLUMN_SCALE fldINT16
13.COLUMN_LENGTH fldINT32
14.COLUMN_NULLABLE fldINT16
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getProcedureParams()

!
��
����
�
�
���
��������	
�����

�

���
�

()*%�����
�
�����
�
�
������
�	�
�
�	��
��
�	���
��

��������	�
!
������
�
�
������
����

�������
�	����	'����
�
�������
�	��u-
kiwania do odfiltrowania niektórych nazw parametrów.



26 Ramesh Theivendran

!
���
�
�	�
��������
��
�����
���
�
���������
������	1

kolumna typ
1.RECNO fldINT32
2.CATALOG_NAME fldZSTRING
3.SCHEMA_NAME fldZSTRING
4.PROC_NAME fldZSTRING
5.PARAM_NAME fldZSTRING
6.PARAM_TYPE fldINT16
7.PARAM_DATATYPE fldINT16
8.PARAM_SUBTYPE fldINT16
9.PARAM_TYPENAME fldZSTRING
10.PARAM_PRECISION fldINT32
11.PARAM_SCALE fldINT16
12.PARAM_LENGTH fldINT32
13.PARAM_NULLABLE fldINT16
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getIndices()

getIndices (
  pCHAR pszTableName,
  UINT32 uIndexType,
  ppSQLCursor ppCur)

Na podstawie nazwy tablicy metoda ta zwraca ()*%�����
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kolumna typ
1.RECNO fldINT32
2.CATALOG_NAME fldZSTRING
3.SCHEMA_NAME fldZSTRING
4.TABLE_NAME fldZSTRING
5.INDEX_NAME fldZSTRING
6.PKEY_NAME fldZSTRING
7.COLUMN_NAME fldZSTRING
8.COLUMN_POSITION fldINT16
9.INDEX_TYPE fldINT16
10.SORT_ORDER fldZSTRING
11.FILTER fldZSTRING
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