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Events Propagation

Level 1 module - Database Dependent Module

Database class

Protected methods:

Methods for manipulating connection arrays:
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BOOL _FindFreeConnectionHandles(int &LocHandle, int &GlobHandle);

Finds the first free connection handle and returns its global and local indexes.

void _DisposeConnectionHandles(int &LocHandle, int &GlobHandle);

Returns the connection handles to the arrays of free handles.

Methods sent to all connections of the database:

virtual BOOL _Commit();

Calls _Commit for all the connections connected to the database.

virtual BOOL _Rollback();

Calls _Rollback for all the connections connected to the database.
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Methods:

Database(const char *ConnectString);

Initialises connection arrays, calls Assign(ConnectString).
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BOOL Assign(char *connect_string);

The Assign method assigns the object Database to the really existing relational database which is managed by the RDBMS. The attribute _ConnectString is set to the appropriate value. Connect string, in the Oracle terminology, identifies the used communication protocol, the concrete database server and the database name. Its format is ‘T:ip_address:database_name’, where T means TCP/IP protocol.

BOOL Commit():
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Calls Commit for every connection.

BOOL Rollback(): 
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Calls Rollback for every connection.

BOOL _Rollback(): 
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Calls _Rollback for every connection.

DatabaseConnection *Connect(const char *user, const char *password);
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The Connect method connects the application to the assigned physical database. A new instance of the DatabaseConnection is created. 

In Oracle7Database class, calls DatabaseConnection::DatabaseConnection and updates connection arrays. Calls the OCI function olog, which logs on the database.

Oracle7Database class

Derived from:

Database

Methods:

The same as the Database class, adapted to communicate with the Oracle database engine. See Database class for several details.

DatabaseConnection class

Protected methods:

DatabaseConnection(

    class Database *DB, const char *UserName, const char *Password,

   const int LocHandle, 			const int GlobHandle

);

Sets the attributes of DatabaseConnection instance. The true connection is established by Database::Connect method.

char *_GetUserName();

char *_GetPassword();

Get the attributes of DatabaseConnection instance.

virtual BOOL _Sql(const char *SqlCommand);

Does nothing.
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In Oracle7DatabaseConnection class, calls the methods _Open(), _Prepare(), _Execute(), _Close() of DatabaseConnection. (they are propagated to associated cursor).

virtual BOOL _Commit();

Must be redefined. 

In Oracle7DatabaseConnection class calls the OCI function ocom.

virtual BOOL _Rollback()

Must be redefined. 

In Oracle7DatabaseConnection class calls the OCI function orol.

virtual BOOL _Savepoint(const char *Name);

Must be redefined. 
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In Oracle7DatabaseConnection class, creates the appropriate SQL string and calls _Sql() method.

virtual BOOL _RollbackToSavepoint(const char *Name);

Must be redefined. 
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In Oracle7DatabaseConnection class, creates the appropriate SQL string and calls _Sql() method.

virtual Cursor *_GetNewCursor();

Must be redefined.
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In Oracle7DatabaseConnection class, creates new cursor. Calls Cursor::Cursor().

methods forwarded to the default cursor:

virtual BOOL _Open();

virtual BOOL _Prepare(const char *SqlCommand)

virtual BOOL _PreExecBind( 	const char *const VarName,     const void *VarAddr, 						const int VarLen, 		const char VarType);

virtual BOOL _Execute();

virtual BOOL _PreFetchBind( const int Position,		const void *VarAddr,

     				const int VarLen,		const char VarType);

virtual BOOL _FetchNext();

virtual BOOL _FetchPrev();

virtual BOOL _Close();
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These methods call the associated methods of _DefaultCursor.

Methods:

BOOL operator == (const class DatabaseConnection &DbConn) const;

Tests, if the Database connections are the same.

Compares the addresses of the variables.

BOOL operator != (const class DatabaseConnection &DbConn) const;

Tests, if the Database connections are not the same.

Compares the addresses of the variables.

BOOL Sql(char *SQLcommand):
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For all the objects in the connection calls Update (i.e. calls ObjectBuffer::UpdateAll(this)) and then calls _Sql. The updating of all the objects make the changes to the object made in memory permanent.

BOOL Commit():
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For all the objects in the connection calls Update (i.e. calls ObjectBuffer::UpdateAll(this)) and then calls _Sql. The updating of all the objects make the changes to the object made in memory permanent.

BOOL Rollback(): 
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Calls _Rollback, then destroys all the objects loaded via this connection to the memory by calling ObjectBuffer::RemoveAll (this).  The removing of the objects from the memory is inevitable, because some of the objects could be changed in the memory from the beginning of the transaction and such objects must not propagate to the database.

BOOL Savepoint(char *name);
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Updates all the objects from the connection in the memory (calls ObjectBuffer::UpdateAll(this)) and then calls _Savepoint.

BOOL RollbackToSavepoint(char *name): 
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Calls _RollbackToSavepoint and then calls ObjectBuffer::RemoveAll(this).

BOOL Disconnect():

This method ends the work with the connection with committing the changes.

� VLOŽIT Word.Picture.6  ���

Event-Trace � POŘ Event-Trace \* ARABSKÉ �18�. DatabaseConnection::Disconnect

Updates the connection arrays in the associated database (calls Database::_DisposeConnectionHandles) and frees the memory allocated by the connection. 
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O7DatabaseConnection calls Commit and then calls the OCI function ologof. Then calls the inherited method.

BOOL Abort():

This method ends the work with the connection without committing the changes.
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Updates the connection arrays in the database (calls Database::_DisposeConnectionHandles) and frees the memory allocated by the connection. 
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O7 DatabaseConnection calls Rollback and then calls the OCI function ologof. Then calls the inherited method.

Oracle7DatabaseConnection class

Derived from:

DatabaseConnection

Methods:

The same methods as in DatabaseConnection class redefined in the way to allow to the application to communicate with Oracle RDBMS version 7. 

For additional details, see remarks concerning to this class in the previous section. 

Cursor class

Protected methods:

 Cursor(class DatabaseConnection *DbC);

Constructor.

Sets the attribute_DatabaseConnection to DbC and  the attribute _Opened to FALSE.

Does not propagate.

virtual BOOL _Open()

Opens the cursor.
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If the cursor is opened, it is closed. The attribute _Opened is set to TRUE and TRUE is returned.
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For Oracle7Cursor class, calls the inherited _Open(), gets the user name and password and passes them as the arguments (with the other arguments, for example database connection) for the OCI function oopen. Tests the return value of this function and if it is TRUE, throws the GenLibException_ConnectionError exception.

_Close()

virtual BOOL _Prepare(const char *SqlCommand);

Parses the Sql command.

Does nothing.

For Oracle7Cursor class, calls the OCI function oparse and examines the return value. If it is needed, throws the exception GenLibException_SqlError.

Does not propagate.

virtual BOOL _PreExecBind(

			const char *const VarName,

			const void *VarAddr,

			const int VarLen,

			const char VarType

	);

Binds the global variables from the program with the variables from the SQL command.

Does nothing.

For Oracle7Cursor class, calls the OCI function obndrv. Before doing it, converts the VarType argument provided as char to the appropriate integer needed by obndrv and if the VarLen argument is 0, computes the length of the variable using VarType. Examines the return value. If it is needed, throws the exception GenLibException_ConnectionError. Does not propagate.

 virtual BOOL _Execute()

Does nothing.

For Oracle7Cursor class, calls the OCI function oexec. Examines the return value. If it is needed, throws the exception GenLibException_SqlError. Does not propagate.

 virtual BOOL _PreFetchBind(

			const int Position,

			const void *VarAddr,

			const int VarLen,

			const char VarType

			)

Binds the global variables from the program with the variables from the SQL command.

Does nothing.

For Oracle7Cursor class, calls the OCI function odefin. Before doing it, converts the VarType argument provided as char to the appropriate integer needed by obndrv and if the VarLen argument is 0, computes the length of the variable using VarType. Examines the return value. If it is needed, throws the exception GenLibException_ConnectionError. Does not propagate.

 virtual BOOL _FetchNext()

Fetches the next cursor item into the global variables.

Does nothing.

For Oracle7Cursor class, calls the OCI function ofetch. Examines the return value. If it is needed, throws the exception GenLibException_ConnectionError. Does not propagate.

 virtual BOOL _FetchPrev()

Fetches the previous cursor item into the global variables.

Does nothing.

For Oracle7Cursor class, throws the exception GenLibException_NotSupported.

 virtual long _Position();

Returns the number of the fetched item in the cursor.

Does nothing.

For Oracle7Cursor class, returns the appropriate part of the _CDA record.

 virtual BOOL _Close()

Does nothing.
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For Oracle7Cursor class, calls the OCI function oclose. Examines the return value. If it is needed, throws the exception GenLibException_ConnectionError. Then calls the inherited method.

char *_GetUserName();

Returns the user name.
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If the associated connection is NULL, NULL is returned, else the method _GetUserName() of the associated connection is called.

DatabaseConnection::_GetUserName();

char *_GetPassword();

Returns the password of the user.
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If the associated connection is NULL, NULL is returned, else the method _GetPassword() of the associated connection is called.

DatabaseConnection::_GetPassword();

Public methods:

virtual ~Cursor();

Destructor. Destroys the cursor, does nothing else.

Does not propagate.

Oracle7Cursor class

Oracle7Cursor class implements the abstract class Cursor for the RDBMS Oracle. The methods, which this class inherits from the Cursor class are described in the previous section. Here are described only added methods.

Protected methods:

Oracle7Cursor (class DatabaseConnection *DbC)

Constructor.

Calls the inherited constructor. Initialises _CDA to the sequence of null characters. Does not propagate.

~Oracle7Cursor()

Destructor. Destroys the cursor, does nothing else.

Does not propagate.

Level 1 Module - Database Independent Module

Database independent module is divided into four submodules. These are:

Persistent Object Module

Interface Module

Buffer Module

Query Module

Level 2 Module - Persistent Object Module

ObjectReference class

This class is abstract. Most of its methods are implemented in its descendants, DatabaseObject class and DatabasePointer class. Look at them!

DatabaseObject class

Rewritten protected methods:

virtual class DatabaseObject * _New() const ;

This method should be rewritten by the user.

For OIDBasedPersistentObject, calls constructor of the new object.

virtual BOOL _Free();

This method should be called at the beginning of the destructor of the user-defined objects.
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Tests if _FreeWasDone. If yes, does nothing. If Free was not done, sets _FreeWasDone to TRUE and for persistent object calls Update() to update them in the database and destroys the associated BufferItem (ObjectBuffer::RemoveObject(this, Connection()). Memory locked objects cause exception ( MemoryLocked()).

virtual BOOL _Duplicate(ObjectReference *reference);

Duplicates DatabaseObject. The calling object is filled by the contents of reference (connection, attributes).
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ObjectReference::Connection(), 

DatabaseObject::_ExportAttributes(),

DatabaseObject::_ImportAttributes(),

DatabaseObject::_PostLoad,  

virtual int _DatabaseFieldsCount() const;

Returns the number of the attributes of the object associated with the table columns.
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Calls DatabaseFieldsCount() of all its ancestors and make a sum of the returned values.

virtual void _DatabaseFieldInfo( int i, void *&addr, char &ctype, int &clen ) const;

_DatabaseFieldInfo gathers the information about the attributes from the whole object.
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Recognises, if the attribute is from ancestor’s part of the object, or not, by the method DatabaseFieldsCount(). If it is, calls DatabaseFieldInfo() of the parent, if not calls the DatabaseFieldInfo() itself.

virtual BOOL _MarkAsClean();

Marks the referenced object as clean.

Returns TRUE.

In Persistent Object, sets _DirtyFlag to FALSE.

Inherited methods:

virtual class DatabaseObject &ReferencedObject() const;

Returns the object itself.

virtual DatabaseObject &ReferencedObject (

          const enum LockingStrategy _Locking_strategy 

    ) const;

Returns the object itself locked by the defined strategy.

DatabaseObject *operator ->() const;
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Returns &ReferencedObject().

DatabaseObject &operator *() const;
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Returns ReferencedObject().

virtual DatabaseObject* IsInMemory() const;

Returns the object itself.

virtual class DatabaseConnection *Connection() const;

Returns the value of the attribute _DatabaseConnection.

virtual class ObjectIdentification *ObjectID() const;

Returns pointer to the unique identification of an object.
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If the object is transient, creates new object identification with the key NULL else creates new identification with the key SelectKeyValues().

IsTransient()

new ObjectIdentification(this,NULL)

new ObjectIdentification(Prototype(),SelectKeyValues())

virtual const class DatabaseObject *Prototype() const; 

Not defined.

Returns a pointer to a prototype instance of the referenced class. Each concrete DatabaseObject subclass must have one (constant) empty instance of itself in the memory. This instance serves as the knowledge base about the class. We suggest to name those prototypes NameOfTheClass_class, where NameOfTheClass is the class name.

virtual const class DatabaseObject *ParentPrototype() const; 

This method must be redefined by the user.

Returns a pointer to a prototype instance of the parent of the referenced class

virtual int DatabaseFieldsCount() const; 

This method must be redefined by the user.

For OIDBasedPersistentObject, returns 2 (for the attributes _OID and _SerialNumber).

virtual void DatabaseFieldInfo(

		int i, void *&addr, char &ctype, int &clen

);

This method must be redefined by the user.

For OIDBasedPersistentObject, returns the information associated with the static attributes _SQL_OID and  _SQL_SerialNumber.

methods retrieving parts of SQL command:

Some of the methods for retrieving parts of SQL command are duplicated. We painted several event trace diagrams for the synonymous methods, the rest is similar.

virtual char *SelectClause() const;

This method must be redefined by the user.

For OIDBasedPersistentObject, returns the names of two columns associated with the attributes _OID and _SerialNumber, i.e. the string „OID_ROOT.OID, OID_ROOT.VERSION“.

virtual char *ColumnNames() const;
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Calls for SelectClause().

virtual char *FromClause() const ;

This method must be redefined by the user.

For OIDBasedPersistentObject, returns the name of the table containing information about version and OID, i.e. the string "OID_ROOT". 

virtual char *TableNames() const;
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Calls FromClause().

virtual char *WhereClause() const;

This method must be redefined by the user.

virtual char *WherePrefix() const;
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Calls WhereClause().

virtual char *IntoClause() const;

This method must be redefined by the user.

For OIDBasedPersistentObject, returns the names of the global variables containing information about version and OID, i.e. the string ":SQL_OID, :SQL_SerialNumber". 

virtual char *SqlVars() const;
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Calls IntoClause().

virtual char *GroupByClause() const;

This method must be redefined by the user.

virtual char *GroupByColumns() const;

Calls GroupByClause().

virtual char *HavingClause() const; 

This method must be redefined by the user.

virtual char *HavingCondition() const;

Calls HavingClause().



methods manipulating the key:

Situation is similar to the situation with the methods retrieving parts of the SQL command. Many methods are only the synonyms to the other. We hope, that the textual form will be sufficient.

virtual char *SelectKeyClause() const;

Calls for SelectClause().

For OIDBasedPersistentObject, returns the name of the column containing the key, i.e. the string "OID_ROOT.OID". 

virtual char *KeyColumnNames() const;

Calls SelectKeyClause();

virtual char *IntoKeyClause() const;

Calls IntoClause().

For OIDBasedPersistentObject, returns the name of the global Sql variable which will contain the key, i.e. string ":SQL_OID". 

virtual char *KeySqlVars();

Calls for IntoKeyClause().

virtual char *FromKeyClause() const;

Calls FromClause().

For OIDBasedPersistentObject, returns the name of the table containing the key, i.e. string "OID_ROOT".

virtual char *KeyTableNames() const;

Calls FromKeyClause().

virtual char *SelectKeyValues() const ;

Not defined. Must be redefined by user.

For OIDBasedPersistentObject, returns the value of the key converted to string, i.e. the value of the attribute _OID converted to string.

virtual char *WhereKeyClause(BOOL WithoutTablenames = FALSE) const;

Not defined.
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For PersistentObject class, goes through the lists of the column names and associated key values and makes a list of the strings [tablename].attribute=value separated by AND SelectKeyClause(),SelectKeyValues()

virtual char *SelectAllClause() const;
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Returns copy of the string retrieved by SelectClause().
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For OIDBasedPersistentObject, returns the concatenation of Select clauses up to the root of the hierarchy. This is done recursively, i.e. by calling SelectAllClause(), SelectClause().

virtual char *FromAllClause() const;
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Returns copy of the string retrieved by FromClause().
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For OIDBasedPersistentObject, returns the concatenation of From clauses up to the root of the hierarchy. This is done recursively, i.e. by calling FromAllClause(), FromClause().

virtual char *WhereAllClause() const;
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Returns copy of the string retrieved by WhereClause().
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For OIDBasedPersistentObject, returns the concatenation of Where clauses up to the root of the hierarchy together with the join condition. This is done recursively, i.e. by calling WhereAllClause(), WhereClause() and the join condition is generated by issuing methods SelectKeyClause(),FromClause().

virtual char *IntoAllClause() const;
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Returns copy of the string retrieved by IntoClause().
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For OIDBasedPersistentObject, returns the concatenation of From clauses up to the root of the hierarchy. This is done recursively, i.e. by calling IntoAllClause(), IntoClause().

virtual BOOL IsDirty() const ;	

Returns FALSE

For PersistentObject, returns _DirtyFlag.

virtual BOOL MarkAsDirty();

Returns TRUE.
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For PersistentObject, sets the _DirtyFlag and if the UpdateStrategy is US_Immediately, writes the object to the disk Update().

virtual BOOL Refresh()

It copies an object from disk to the memory again.
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If the object is transient, returns TRUE. If not, creates a database pointer to the object and loads the object to the memory and destroys useless database pointer. Database pointer is used only for calling _Load().

IsTransient(), 

Address(),

 _Load(), 

DatabasePointer::~DatabasePointer().

virtual BOOL Update();		  

Writes an object from the memory to the disk.
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If the object is persistent and dirty, the attributes are exported and object is updated in the database. Then it is marked as clean.

IsPersistent() && IsDirty()

_ExportAttributes()

Prototype() -> _Update(this)

_MarkAsClean()
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For OIDBasedPersistentObject, the serial number must be generated. It is done via executing SQL command.  If the object is persistent and dirty, the sql command is executed on the associated connection. Then the inherited method is called.

Connection()

DbCon->_Open(); 

DbCon -> _Prepare

DbCon -> _Execute();

DbCon -> _PreFetchBind

DbCon -> _FetchNext();

_Retval = PersistentObject::Update();

virtual class DatabaseObject * New() const;	

Constructs a new empty transient variant of a referenced object of the same type as the receiver object (the constructed object is not stored in the database).
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Calls _New(), if _New returns NULL, throws exception.

virtual BOOL Free()                     

Calls destructor. 
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DatabaseObject::~DatabaseObject().

virtual BOOL Delete()

Tries to destroy an object from the memory as well as from the database. Succeeds if all the tests (for example, if the object is not locked) are passed successfully.
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If object is persistent and is not memory locked IsPersistent(), MemoryLocked()

if cascaded deletion is not supported, then call Prototype()->_Delete(this), else

constructs the SQL command FromKeyClause(),WhereKeyClause(),

execute SQL command Connection() -> _Sql()

delete the object from the memory Free()

virtual class DatabaseObject *MemoryLock()	

Locks a persistent object.

Returns a pointer to itself.
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For PersistentObject, if the object IsTransient(), returns itself (the transient object can not be locked in the memory), else increases the _MemoryLocks attribute and returns itself. If the number of possible locks is exceeded, returns NULL.

virtual BOOL MemoryUnlock();

Unlocks a persistent object in memory.

Returns TRUE.
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For PersistentObject, if the object IsTransient(), returns TRUE, else decreases the _MemoryLocks attribute and returns TRUE. In the case, when the number of locks is zero or less, returns FALSE.

virtual unsigned int MemoryLocked() const ;

Returns the number of memory locks on receiver or zero if it is not locked.

Returns FALSE. 

For PersistentObject, returns the value of _MemoryLocks attribute.

virtual BOOL IsTransient() const;

Returns TRUE if an instance of the referenced object is transient.

Returns TRUE. 

For PersistentObject, returns TRUE, if the object has connection set to NULL. 

_DatabaseConnection. 

virtual BOOL IsPersistent() const ;

Returns TRUE if the object is really persistent, otherwise it returns FALSE.

Returns FALSE.

For PersistentObject, returns TRUE, if the object has connection is set.

_DatabaseConnection 

virtual class DatabasePointer &BePersistent(DatabaseConnection *DbCon)

Causes an object to be persistent. Returns the database pointer to the persistent object.
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Calls DatabaseObject::Address().
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For PersistentObject, if the object IsPersitent(), i.e. it is not transient, returns address of the object, else exports the attributes to the global variables and inserts them to the database. In the end, registers the object in the object buffer and returns the address of the object.

_ExportAttributes(); 

&Address();

(Prototype() -> _Insert(this)),

_ObjectBuffer_.RegisterObject(*_Retval,this);
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For an OidBasedPersistentObject, a new OID must be generated, i.e. the SQL command via associated database connection is issued, then calls the inherited method.

DbCon -> _Open()  

DbCon -> _Prepare()

DbCon -> _Execute() 

DbCon-> _PreFetchBind()

DbCon -> _FetchNext()

PersistentObject::BePersistent.

virtual BOOL WriteBackImmediately();
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Calls SetUpdateStrategy().

virtual BOOL WriteBackOnDemand();
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Calls SetUpdateStrategy().

virtual enum UpdateStrategy CurrentUpdateStrategy() const;

Returns the default update strategy.

For PersistentObject, returns the current value of _UpdateStrategy attribute.

virtual BOOL SetUpdateStrategy(enum UpdateStrategy anUpdateStrategy);

Returns TRUE.

For PersistentObject, sets the value of  _UpdateStrategy attribute.

virtual BOOL WaitWhenLock();
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Calls SetWaitingStrategy().

virtual BOOL ErrorWhenLock();
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Calls SetWaitingStrategy().

virtual enum WaitingStrategy CurrentWaitingStrategy() const;

Returns the default waiting strategy.

Returns the current value of _WaitingStrategy attribute.

virtual BOOL SetWaitingStrategy(enum WaitingStrategy aWaitingStrategy);

Returns TRUE.

For PersistentObject, sets the value of  _WaitingStrategy attribute.

virtual enum LockingStrategy CurrentLockingStrategy() const;

Returns the default locking strategy.

For PersistentObject, returns the current value of _LockingStrategy attribute.

virtual BOOL SetLockingStrategy(enum LockingStrategy _Locking_strategy);

Sets locking strategy which object should use when loaded itself from database or when the table is locked.

Returns TRUE.

For PersistentObject, sets the _LockingStrategy attribute.

Added protected methods:

virtual BOOL _ExportAttributes() const;

This method should be overwritten in new classes.

For class OIDBasedPersistentObject, this method assigns attributes _OID and _SerialNumber to global variables (static variables of class OIDBasedPersistentObject) and returns TRUE. User still should to overwrite the method. In user’s version of this method the inherited _ExportAttributes should be called to export _OID and _SerialNumber.

virtual BOOL _ImportAttributes();

This method should be overwritten in new classes.

For class OIDBasedPersistentObject, this method assigns the contents of global variables _SQL_OID and _SQL_SerialNumber (static variables of class OIDBasedPersistentObject) to attributes _OID and _SerialNumber and returns TRUE. User still should to overwrite the method. In user’s version of this method the inherited _ImportAttributes should be called to import _OID and _SerialNumber.

virtual BOOL _ImportPointerAttributes(

	ObjectReference *DbPtr, DatabaseConnection *aConnection

) const;

This method should be overwritten in new direct subclasses of the PersistentObject class.
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For OIDBasedPersistentObject class, retrieves OID from the static variable, converts to string and using this information initialises database pointer. 

DatabasePointer::Init.

virtual BOOL _Load(

		const DatabasePointer &const aDatabasePointer

);

Does nothing.

For really PersistentObject, creates the sql command retrieving the object from tables and goes through the cycle open, prepare, execute, fetch, close of the cursor of the connection. Variables from the SQL command are bind using the method _DatabaseFieldInfo().At the end, imports the attributes from the global variables and calls _PostLoad() and marks the object as clean.

� VLOŽIT Word.Picture.6  ���

Event-Trace � POŘ Event-Trace \* ARABSKÉ �64�. PersistentObject::_Load()

aDatabasePointer.IsPersistent()

SelectAllClause(),IntoAllClause();FromAllClause();WhereAllClause();GroupByClause(), HavingClause(), DatabasePointer.WhereKeyClause()

_DatabaseConnection -> _Open(); _DatabaseConnection -> _Prepare(_Select);

_DatabaseConnection -> _Execute();

_DatabaseFieldInfo(++i,addr,ctype,clen); _DatabaseConnection -> _PreFetchBind(

_DatabaseConnection -> _FetchNext();

_ImportAttributes() && _PostLoad()

_MarkAsClean();

virtual BOOL _PostLoad();

Does noting. It may be overridden by programmer to provide an additional functionality.

virtual BOOL _Update(DatabaseObject *target) const

Writes a target object from the memory to the disk.
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At the beginning, calls ParentPrototype()->_Update(target) to write the attributes of the father to the database and then writes its own attributes.

Retrieves the parts of the object’s SQL command (calls FromClause(), SelectClause(), IntoClause(), WhereClause()) and then constructs the SQL command for updating added attributes (WhereKeyClause()). 

Then sends the Query to the cursor via connection: 

Opens the cursor (Connection() -> _Open())

Binds the variables (IntoClause(), DatabaseFieldInfo, Connection()-> _PreExecBind)

Executes the command and closes the cursor. (Connection() -> _Execute(), Connection() -> _Close()). 

virtual class ObjectReference *_NewReference() const;

Creates new empty instance of the reference to the receiver. 
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Returns _New() typecasted to ObjectReference.
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For PersistentObject, creates new empty DatabasePointer and returns it.

virtual BOOL _Delete(class ObjectReference *target) const;

Tries to destroy target object from the memory as well as from the database. _Delete is issued when the database does not support the cascaded deletion.
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Gets parent class to delete from parents table ParentPrototype() 

Constructs the SQL command FromClause(), WhereKeyClause(TRUE),

Sends SQL command target -> Connection() -> _Sql(_DeleteFrom),

Deletes from parent’s table. _Delete(target)

virtual BOOL _Insert(DatabaseObject *target) const

Inserts the target object into the database according to its own knowledge about the tables, columns etc.

� VLOŽIT Word.Picture.6  ���

Event-Trace � POŘ Event-Trace \* ARABSKÉ �69�. DatabaseObject::_Insert()

Gets parents type and calls SQL command for the parent (ParentPrototype(), (_Parent->_Insert(target))

Constructs a SQL command (FromClause(), SelectClause(), IntoClause()).

Then sends the Query to the cursor via connection: 

Opens the cursor (Connection() -> _Open())

Binds the variables (IntoClause(), DatabaseFieldInfo, Connection() -> _PreExecBind)

Executes the command and closes the cursor. (Connection() -> _Execute(), Connection() -> _Close()). 

Added methods:

virtual class QueryResult *ExecuteQuery(

		Query &Q,	 class DatabaseConnection *DbCon

) const;

Executes a given Query and returns pointer to a QueryResult object.
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Creates new query result which corresponds to the given query Q. Opens the query result and returns it.

new QueryResult (&Q,Prototype(), DbCon),

QueryResult::Open().

char * GetSqlSelect (const Query &const Q) const;

Method which creates a SQL command from attributes of this object and from additional condition given by the query.
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Calls  GetSqlSelect(Q.Where(), Q.OrderBy(), Q._Select(), Q._Into(), Q._From());

GroupByClause();

Returns NULL.

char * GetSqlSelect(

		const char *const _where_clause ,

		const char *const _order_by_clause,

		const char *const _select_clause,

		const char *const _into_clause ,

		const char *const _from_clause 

		) const;

Method which creates a SQL command from attributes of this object and from additional condition.
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The parts of the query stored in class and in the parameters are collected and concatenated:

FromAllClause()

WhereAllClause()

GroupByClause()

HavingClause()

SelectKeyClause()

virtual class ObjectReference * NewReference() const

Creates new empty instance of the reference to the receiver. Controls memory space.
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The DatabaseObject creates another empty instance of its own class, meanwhile the PersistentObject creates an empty DatabasePointer instance.
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Nearly similar the same as _NewReference().

virtual class DatabasePointer &Address() const

Returns a DatabasePointer to self.
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ObjectID()

new DatabasePointer(Connection(),_ObjId)

virtual BOOL LockTable() const; 

Method locks a table assigned to target object. 
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Calls LockTable (LS,WS) with the default parameters.

virtual BOOL LockTable(

    enum LockingStrategy aLockingStrategy,	enum WaitingStrategy aWaitingStrategy

) const;

Method locks a table assigned to target object by sending appropriate SQL command to the connection.
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if the object is not persistent, returns FALSE (IsPersistent())

else construct SQL command and send it to the connection

retrieve a name of the locked table (FromClause()) 

identify the mode of locking and waiting from the arguments of the method

Send the SQL command (Connection()->Sql(lock))

PersistentObject class

Derived from:

DatabaseObject

Inherited methods: 

See the remarks concerning to PersistentObject class in the previous section.

Methods:

virtual long int OID() const; 

Returns the  value of the _OID attribute.

OidBasedPersistentObject class

Implements objects stored in the database based on the OID. Most its methods are derived from PersistentObject some of them are rewritten to mirror the two additional attributes, OID and SerialNumber, which hold the object’s OID and the number of its version. As the user defined attribute, this two attributes also correspond to columns of the relational table. They are defined two global variables for export and import of these attributes to be available for the SQL commands.

The implementation supports two types of OID and Version generators, database generator and internal, C generator. C generator is used, when the database is not temporarily present. 

See the remarks concerning OidBasedPersistentObject in the section dedicated to DatabaseObject class.

Derived from:

PersistentObject

Methods:

long OID()

The OID method returns OID of the object.

ObjectIdentification class

The ObjectIdentification class is a design class. Its value is stored in an attribute of the DatabasePointer class.

Attributes:

 const class DatabaseObject *_PrototypeOrObject;

 char *_SelectKeyValues;

Protected methods:

virtual BOOL _Init(

			const class DatabaseObject *aPrototype,

			const char * const aSelectKeyValues

			);

Initialises already existing identification. Sets both the attributes.

Does not propagate.

Methods:

ObjectIdentification();

Constructs empty identification (IDNULL). 

Does not propagate.

ObjectIdentification(	const class DatabaseObject *aPrototype,

			const char * const aSelectKeyValues

);

Constructs non-empty identification.

Does not propagate.

ObjectIdentification( const ObjectIdentification & const X );

Constructs copy of an identification X

Does not propagate.

virtual ~ObjectIdentification();

Destroys the string for the _SelectKeyValues attribute.

methods propagated to the referenced object:

The following methods are forwarded to the object given by the attribute _PrototypeOrObject. If the object is NULL, NULL is returned.
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const DatabaseObject *Prototype() const;

Returns reference to prototype instance of the target class.

char *SelectKeyClause() const;

Returns SelectKeyClause of the referenced class.

char *SelectKeyValues() const;

Returns SelectKeyValues of the referenced instance.

char *IntoKeyClause() const;

Returns IntoKeyClause of the referenced class.



char *WhereKeyClause(BOOL WithoutTablenames = FALSE) const;

Returns the Where clause of the SQL command retrieving the object.
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The key columns are retrieved, then the key values are retrieved. The result is the clause consisting of parts: <column_name>=<column_value> separated by „AND“. This part is concatenated with the Where clause of the class when operating with the object stored in the database.

virtual operator ==(const ObjectIdentification & const X) const;

Tests, if the identifications are the same.

Tests, if both the attributes are the same.

Does not propagate.

virtual operator !=(const ObjectIdentification & const X) const;

Tests, if the identifications are not the same.

Tests, if either the first, or the second attributes are not the same.

Does not propagate.

virtual ObjectIdentification &operator =(const ObjectIdentification & const X	);

Assignment operator.

Copy both the attributes from X to itself.

Does not propagate.

DatabasePointer class

Most of the methods of this class are simply propagated to the corresponding object.

Derived from:

ObjectReference

Added attributes:

class ObjectIdentification _ObjectIdentification;

The pointer to the corresponding object identification.

Inherited protected methods:

virtual int _DatabaseFieldsCount() const;
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_ObjectIdentification._PrototypeOrObject->_DatabaseFieldsCount();

virtual void _DatabaseFieldInfo(

		int i,

		void *&addr,

		char &ctype,

		int &clen

		) const;
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_ObjectIdentification._PrototypeOrObject->_DatabaseFieldInfo(i,addr,ctype,clen)

virtual BOOL _MarkAsClean();

MyDbObject=IsInMemory())==NULL ? FALSE : MyDbObject->_MarkAsClean();
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MyDbObject=IsInMemory())==NULL ? FALSE : MyDbObject->_MarkAsClean();

virtual BOOL _Free()
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(MyDbObject=IsInMemory()) == NULL ? TRUE : MyDbObject->Free());

virtual DatabaseObject * _New() const

Propagates to the database object via object identification.
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_ObjectIdentification._PrototypeOrObject == NULL ? NULL

	:_ObjectIdentification._PrototypeOrObject->_New();

Inherited methods:

virtual BOOL _Duplicate(ObjectReference *reference);

Database object replaces itself by the contents of argument „reference“. Does not propagate.



methods propagated to the object buffer:

The following three methods are propagated to the object buffer, if, the corresponding object is in the buffer. Else the corresponding object (retrieved via _ObjectIdentification._PrototypeOrObject) is returned itself.
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DatabaseObject &ReferencedObject() const;

Returns the reference to the pointed object, which will be read from the database, if the object is not present in memory yet.

if (Connection() != NULL)

	return *_ObjectBuffer_.GetReferencedObject(*this);

	return *(DatabaseObject*)_ObjectIdentification._PrototypeOrObject;

DatabaseObject &ReferencedObject(

		const enum LockingStrategy _Locking_strategy

		) const

Returns the reference to the pointed object, which will be read from the database, if the object is not present in memory yet. Sets the locking strategy of the pointed object.

if (Connection() != NULL)

	return *_ObjectBuffer_.GetReferencedObject(*this,_Locking_Strategy);

	return *(DatabaseObject*)_ObjectIdentification._PrototypeOrObject;

class DatabaseObject* IsInMemory() const;

if (Connection() != NULL)

	return _ObjectBuffer_.IsInMemory(*this);

	return (DatabaseObject*)_ObjectIdentification._PrototypeOrObject;

class ObjectIdentification *ObjectID() const;

Creates new object identification and returns it. This creation is not necessary, but was added because of the compatibility with the DatabaseObject::ObjectID() to provide consistent behaviour for the class ObjectReference.
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new ObjectIdentification(_ObjectIdentification)

virtual const class DatabaseObject *Prototype() const;
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Calls _ObjectIdentification.Prototype()

methods propagated via _ObjectIdentification._PrototypeOrObject

The following methods are propagated to the database object corresponding to the database pointer via the attribute_ObjectIdentification and its attribute _PrototypeOrObject. The event trace diagram of this propagation follows:
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virtual int DatabaseFieldsCount() const;

_ObjectIdentification._PrototypeOrObject->DatabaseFieldsCount();

virtual void DatabaseFieldInfo(

		int i,

		void *&addr,

		char &ctype,

		int &clen

		) const;

_ObjectIdentification._PrototypeOrObject->DatabaseFieldInfo(i,addr,ctype,clen)

virtual char *SelectClause() const;

_ObjectIdentification._PrototypeOrObject->SelectClause();

virtual char *FromClause() const;

_ObjectIdentification._PrototypeOrObject->FromClause();

virtual char *WhereClause() const;

_ObjectIdentification._PrototypeOrObject->WhereClause();

virtual char *IntoClause() const;

_ObjectIdentification._PrototypeOrObject->IntoClause();

virtual char *GroupByClause() const;

_ObjectIdentification._PrototypeOrObject->GroupByClause();

virtual char *HavingClause() const;

_ObjectIdentification._PrototypeOrObject->HavingClause();

virtual char *SelectKeyClause() const;

_ObjectIdentification._PrototypeOrObject->SelectKeyClause();

virtual char *IntoKeyClause() const;

_ObjectIdentification._PrototypeOrObject->IntoKeyClause();

virtual char *FromKeyClause() const;

_ObjectIdentification._PrototypeOrObject->FromKeyClause();

virtual char *SelectKeyValues() const;

_ObjectIdentification._PrototypeOrObject->SelectKeyClause();

virtual char *SelectAllClause() const;

_ObjectIdentification._PrototypeOrObject->SelectAllClause()

virtual char *FromAllClause() const;

_ObjectIdentification._PrototypeOrObject->FromAllClause()

virtual char *WhereAllClause() const;

_ObjectIdentification._PrototypeOrObject->WhereAllClause()

virtual char *IntoAllClause() const;

_ObjectIdentification._PrototypeOrObject->IntoAllClause()



virtual char *WhereKeyClause(BOOL WithoutTablenames = FALSE) const;

Unlike the other methods for retrieving parts of the SQL command, WhereKeyClause is sent to the ObjectIdentification. Object identification stores the part of where condition, which serves for retrieving the particular database object.
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_ObjectIdentification.WhereKeyClause(WithoutTablenames);



methods propagated via IsInMemory

The following use for the propagation to the associated object other way. First, they call IsInMemory. If the result is NULL, they return FALSE, else call the associated method of the database object.
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virtual BOOL IsDirty() const;

MyDbObject=IsInMemory())==NULL ? FALSE : MyDbObject->IsDirty();

virtual BOOL MarkAsDirty();

MyDbObject=IsInMemory())==NULL ? FALSE : MyDbObject->MarkAsDirty();

virtual BOOL Refresh()

MyDbObject=IsInMemory())==NULL ? FALSE : MyDbObject->Refresh();

virtual BOOL Update()

MyDbObject=IsInMemory())==NULL ? FALSE : MyDbObject->Update();

virtual BOOL Free()

(MyDbObject=IsInMemory()) == NULL ? TRUE : MyDbObject->Free());

virtual BOOL Delete()

Deletes the associated object.
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If the object is in the memory, returns the result of DatabaseObject::Delete().

If the object is not in the memory and is transient, returns TRUE,

If cascaded deletion is not supported, calls Prototype->_Delete(), which deletes also all parents tables.

else constructs the SQL command and sends it to the connection.

Event trace of this method is complicated a bit because of many possibilities. The figure shows the case, when the Sql command must be constructed. 

IsInMemory(), DatabaseObject::Delete(),IsTransient()

_Delete()

 FromKeyClause(), WhereKeyClause(TRUE) Connection() -> _Sql(_DeleteFrom)

DatabaseObject *MemoryLock()

Uses redefined operator * and calls (*this) -> MemoryLock().
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BOOL MemoryUnlock();

If the object is not in the memory, returns FALSE, else calls the method of the pointed object.
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IsInMemory

MemPtr -> MemoryUnlock() :

virtual unsigned int MemoryLocked() const;

If the object is not in the memory, returns FALSE, else calls the method of the pointed object. 
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IsInMemory()

MemPtr -> MemoryLocked() 

virtual BOOL IsTransient()

Returns TRUE if an instance of PersistentObject is transient, i.e. if it has no copy in database. This can happen if the object was created as transient and was not made persistent by calling BePersistent yet.
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Connection()==NULL

virtual BOOL IsPersistent() const

Returns TRUE if the object is really persistent, otherwise it returns False. This function returns the opposite value to the method IsTransient.
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Connection()!=NULL

virtual class DatabasePointer &BePersistent(DatabaseConnection *DbCon)

Returns itself.

methods for setting/getting the strategies:

The event traces for all the methods are similar. If the pointed object is in the memory, they call the method of the pointed object (which was retrieved by IsInMemory). Else, setting methods return TRUE and getting methods return the default strategy.
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IsInMemory()

<method>

virtual	enum UpdateStrategy CurrentUpdateStrategy() const;

virtual	BOOL SetUpdateStrategy(enum UpdateStrategy anUpdateStrategy);

virtual enum WaitingStrategy CurrentWaitingStrategy() const;

virtual	BOOL SetWaitingStrategy(enum WaitingStrategy aWaitingStrategy);

virtual	enum LockingStrategy CurrentLockingStrategy() const;

virtual BOOL SetLockingStrategy(enum LockingStrategy _Locking_strategy)



BOOL operator == (const class DatabasePointer &const DbPtr) const;

Returns TRUE, if both the connections and identifications are the same.
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DatabaseConnection ==

DatabaseIdentification ==

BOOL operator != (const class DatabasePointer &const DbPtr) const;

Returns TRUE, if either the connections or identifications are not the same.
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DatabaseConnection !=

DatabaseIdentification !=

Added methods:

DatabasePointer(

		DatabaseConnection *aConnection,

		const DatabaseObject *aPrototype,

		char *aSelectKeyValues

		);

Constructs new object identification and sets the _DatabaseConnection attribute.
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 _ObjectIdentification(aPrototype, aSelectKeyValues).

DatabasePointer(

		DatabaseConnection *aConnection,

		ObjectIdentification *anIdentification

		);
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Copies the object identification into new one and sets the _DatabaseConnection attribute. _ObjectIdentification(*anIdentification)

virtual BOOL Init(

		DatabaseConnection *aConnection,

		const DatabaseObject *aPrototype,

		char *aSelectKeyValues

		);

Sets the _DatabaseConnection attribute and initialises the associated object identification.
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_ObjectIdentification._Init(aPrototype, aSelectKeyValues).

Level 2 Module - Interface Module

GenLibInterface();

Increases the _NoOfInterfaces attribute.

~GenLibInterface();

Destructor.
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Decreases the _NoOfInterfaces attribute. If the number of interfaces is then zero and the initialisation was done, calls Close().

BOOL Init(); 

Calls constructor. if the initialisation was not performed yet, sets the _Initialised attribute to TRUE. Calls Global function for Genlib initialisation GenLib_Init().

methods forwarded to DatabasePointer:
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class DatabaseObject *IsInMemory(class DatabasePointer &DbPtr);

Calls DbPtr.IsInMemory().

BOOL RemoveObject(DatabasePointer &DbPtr);

Calls DbPtr.RemoveObject().

BOOL FreeObject(DatabasePointer &DbPtr);

Calls DbPtr.Free().

BOOL DeleteObject(DatabasePointer &DbPtr);

Calls DbPtr.Delete().

BOOL UpdateObject(DatabasePointer &DbPtr):

Calls DbPtr.Update().

BOOL RefreshObject(DatabasePointer &DbPtr):

Calls DbPtr.Refresh().

DatabaseObject *MemoryLock(DatabasePointer &DbPtr):

Calls DbPtr.MemoryLock().

The other way to perform the same function is calling the method DatabaseObject *MemoryLock(PersistentObject &PerObj).

BOOL MemoryUnlock(DatabasePointer &DbPtr),

Calls DbPtr.MemoryUnlock().

The other way to perform the same function is calling the method BOOL MemoryUnlock(PersistentObject &PerObj).

unsigned int MemoryLocked(DatabasePointer &DbPtr),

Calls DbPtr.MemoryLocked().

The other way to perform the same function is calling the method unsigned int MemoryLocked(PersistentObject &PerObj)

methods forwarded to PersistentObject:
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DatabaseObject *MemoryLock(PersistentObject &PerObj)

Calls PerObj.MemoryLock().

BOOL MemoryUnlock(PersistentObject &PerObj):

Calls PerObj.MemoryUnlock().

unsigned int MemoryLocked(PersistentObject &PerObj):

Calls PerObj.MemoryLocked().

methods forwarded to DatabaseConnection:
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BOOL Sql(char *SqlCommand, class DatabaseConnection &DbConn):

Calls DbConn.Sql(SqlCommand).

BOOL _Sql(char *SqlCommand, class DatabaseConnection &DbConn): 

Calls DbConn._Sql(SqlCommand).

BOOL Commit(DatabaseConnection &DbConn): 

Calls DbConn.Commit().

BOOL Rollback(DatabaseConnection &DbConn): 

Calls DbConn.Rollback().

BOOL Savepoint(DatabaseConnection &DbConn, char *Name): 

Calls DbConn.Savepoint(Name).

BOOL RollbackToSavepoint(DatabaseConnection &DbConn, char *Name): 

Calls DbConn.RollbackToSavepoint(Name).

BOOL Disconnect(DatabaseConnection &DbConnection): 	

Calls DbConnection.Disconnect().

BOOL Abort(DatabaseConnection &DbConnection):

Calls DbConnection.Abort().

methods forwarded to Database:
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class DatabaseConnection *Connect(

			class Database &DB,

			char *User,

			char *Password

			);

Calls DB.Connect(User,Password).

synonyms for the other methods:

Some methods are only synonyms for the other method of GenLib Interface. These methods do nothing else then calling the other method.
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BOOL WriteBackImmediately():

Calls SetUpdateStrategy(US_Immediately).

BOOL WriteBackOnDemand(): 

Calls SetUpdateStrategy(US_OnDemand).

BOOL WaitWhenLock(): 

Calls SetWaitingStrategy(WS_Wait).

BOOL ErrorWhenLock(): 

Calls SetWaitingStrategy(WS_Error).

methods forwarded to ObjectBuffer:
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BOOL SetLockingStrategy(enum LockingStrategy aLockingStrategy): 

Calls _ObjectBuffer_.SetLockingStrategy(aLockingStrategy).

enum LockingStrategy CurrentLockingStrategy();

Calls _ObjectBuffer_.CurrentLockingStrategy().

enum UpdateStrategy CurrentUpdateStrategy();

Calls _ObjectBuffer_.CurrentUpdateStrategy().

BOOL SetUpdateStrategy(enum UpdateStrategy anUpdateStrategy);

Calls _ObjectBuffer_.SetUpdateStrategy(anUpdateStrategy).

enum WaitingStrategy CurrentWaitingStrategy();

Calls _ObjectBuffer_.CurrentWaitingStrategy().

BOOL SetWaitingStrategy(enum WaitingStrategy aWaitingStrategy);

Calls _ObjectBuffer_.SetWaitingStrategy(aWaitingStrategy).



BOOL Close();

If the genlib interface was initialised, then sets the attribute, _Initialised to FALSE and calls global function of Genlib for exiting GenLib_Done().

Level 2 Module - Query Module

Relation class

It is possible to split all methods of Relation class is possible to split to two groups according to its behaviour. Methods belonging to the first group need not access the database while the methods in the second one need provide an appropriate SQL statement to do its work.

In some functions bellow, query ALL appears. ALL is an instance of query, which returns all the objects from the given class, without additional condition.

Methods: 

Relation::Relation(

		const class DatabaseObject *a_left_prototype,

		const class DatabaseObject *a_right_prototype,

		char *a_table_name,

		class DatabaseConnection *a_database_connection

		);

Constructor.
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Sets the internal attributes, calls constructors of database pointers associated with the attributes _last_left and _last_right.

Relation::Relation(

		const class DatabaseObject *a_left_prototype,

		const class DatabaseObject *a_right_prototype,

		char *a_table_name,

		class DatabaseConnection *a_database_connection,

		char *a_left_column_name,

		char *a_right_column_name

		);

Constructor.
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Sets the internal attributes, calls constructors of database pointers associated with the attributes _last_left and _last_right.

DatabasePointer::DatabasePointer().

virtual ~Relation();

Destructor.

� VLOŽIT Word.Picture.6  ���

Event-Trace � POŘ Event-Trace \* ARABSKÉ �112�. Relation::~Relation()

If needed (the attribute _restricted_to is TRUE) destroys database pointer associated with the attribute _restricted_to.

DatabasePointer::~DatabasePointer()

BOOL Restrict(

		class DatabasePointer &a_restricted_to,

		char a_restriction_side

		);

Restricts the relation to the given side and to the objects associated with the given object.

� VLOŽIT Word.Picture.6  ���

Event-Trace � POŘ Event-Trace \* ARABSKÉ �113�. Relation::Restrict()

If the relation is already restricted, then expands it. Else creates a new database pointer for the _restricted_to attribute. Only the second possibility is described by the event trace diagram.

Expand();

DatabasePointer::DatabasePointer()

BOOL LRestrict(class DatabasePointer &a_restricted_to);
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Calls Restrict(a_restricted_to,'L').

BOOL RRestrict(class DatabasePointer &a_restricted_to);
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Calls Restrict(a_restricted_to,'R').

BOOL Expand(class DatabasePointer &a_restricted_to);

Expands the restricted relation.
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If the relation is restricted, then deletes the database pointer associated with the _restricted_to attribute. Then sets _restriction_side to 'X', meaning „no restriction“.

DatabasePointer::~DatabasePointer().

virtual BOOL InsertCouple(DatabasePointer &left, DatabasePointer &right): 

Inserts a couple <L, R> to the OMT-relation. 

Does nothing. Redefined by the successors.
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For ManyToManyRelation class: if the left or right object is transient, returns FALSE, then creates SQL command 

„INSERT INTO <_table_name> (<_left_column_name>,<right_column_name>) 

 VALUES (<left.SelectKeyValues()>, <right.SelectKeyValues()>)“

and sends it to the database connection.
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For OneToManyRelation class: if the left or right object is transient, returns FALSE, then creates SQL command

UPDATE < _right_prototype -> FromClause()>

SET <_left_column_name> = <left.SelectKeyValues()>

WHERE < right.SelectKeyClause()> = < right.SelectKeyValues()>

and sends it to the database connection.
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For OneToOneRelation class: if the left or right object is transient, returns FALSE, then creates two SQL commands and sends them to the database:

UPDATE <left_prototype->FromClause()>

SET <_right_column_name> = <right.SelectKeyValues()>

WHERE < left.SelectKeyClause()> = <left.SelectKeyValues()>

and

UPDATE <right_prototype->SelectKeyClause()>

SET <_left_column_name> = <left.SelectKeyValues()>

WHERE < right.SelectKeyClause()> = <right.SelectKeyValues()>

The event trace diagram covers only the first half of this process, the second is analogous.

virtual BOOL DeleteCouple(DatabasePointer &left, DatabasePointer &right): 

Deletes a couple <L, R> from the OMT-relation. 

Does nothing. Redefined by the successors.
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For ManyToManyRelation class, creates the SQL command

DELETE FROM <_table_name> 

WHERE (<_left_column_name>=<left.SelectKeyValues()>)

AND (<_right_column_name>=<right.SelectKeyValues()>)

and sends it to the database connection. Sets _last_left, _last_right. 
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For OneToManyRelation class, creates the SQL command

UPDATE < _right_prototype -> FromClause()>

SET  <_left_column_name> = NULL

WHERE (<_left_column_name> = <left.SelectKeyValues()>)

AND (< right.SelectKeyClause()> = < right.SelectKeyValues()>)

and sends it to the database connection.
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For OneToOneRelation class, creates the SQL commands and sends them to the database:

UPDATE <_left_prototype -> FromClause()> 

SET  <_right_column_name> = NULL

WHERE <left.SelectKeyClause()> = <left.SelectKeyValues()>

and

UPDATE <_right_prototype -> FromClause()> 

SET  <_left_column_name> = NULL

WHERE <right.SelectKeyClause()> = <right.SelectKeyValues()>

The event trace diagram shows only the first part of this process. The second part is analogous.

virtual BOOL LDeleteAll()

Deletes all the couples <X, right>.
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Calls LDeleteAll(_last_right).

virtual BOOL LDeleteAll(class DatabasePointer &right):

Deletes all the objects from the left side of the OMT-relation which are connected with master object R on the right side. 

Does nothing. Redefined by the successors.
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For ManyToManyRelation class, tests if the right is transient. If yes, FALSE is returned. Else creates the Sql command

DELETE FROM <_table_name> 

WHERE (<_right_column_name>=<right.SelectKeyValues()>)

and sends it to the database connection. Sets _last_left, _last_right.
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For OneToManyRelation class, tests if the right is transient. If yes, FALSE is returned. Else creates the Sql command

UPDATE <_right_prototype -> FromClause()> 

SET <_left_column_name> = NULL 

WHERE (< right.SelectKeyClause()> = < right.SelectKeyValues()>)
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For OneToOneRelation class, tests if the right is transient. If yes, FALSE is returned. Else creates the Sql commands

UPDATE  <_left_prototype -> FromClause()> 

SET <_right_column_name> = NULL 

WHERE <_right_column_name> = right.SelectKeyValues()

and

UPDATE <_right_prototype -> FromClause()>

SET <_right_column_name> = NULL

WHERE <right.SelectKeyClause()> = <right.SelectKeyValues()>

virtual BOOL RDeleteAll()

Deletes all couples <LastLeft, X>.
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Calls RDeleteAll(_last_left).

virtual BOOL RDeleteAll(class DatabasePointer &left): 

Deletes all the objects from the right side of the OMT-relation which are connected with master object L on the left side. 

Does nothing. Redefined by the successors.
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For ManyToManyRelation, tests if the left is transient. If yes, FALSE is returned. Else creates the Sql command

DELETE FROM <_table_name> 

WHERE (<_left_column_name>=<left.SelectKeyValues()>)

and sends it to the database connection. Sets _last_left, _last_right.
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For OneToManyRelation class, tests if the left is transient. If yes, FALSE is returned. Else creates the Sql command.

UPDATE <_right_prototype -> FromClause()> 

SET <_left_column_name> = NULL 

WHERE (<_left_column_name> = < left.SelectKeyValues()>)
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For OneToOneRelation class, tests if the left is transient. If yes, FALSE is returned. Else creates the Sql commands and sends them to the database.

UPDATE < _left_prototype -> FromClause()> 

SET <_right_column_name > = NULL 

WHERE (<left.SelectKeyClause()> = < left.SelectKeyValues()>)

and 

UPDATE < _right_prototype -> FromClause()> 

SET <_right_column_name > = NULL 

WHERE (<_left_column_name >= < left.SelectKeyValues()>)

virtual BOOL DeleteAll()
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According to the _restriction_side attribute, calls either RDeleteAll(*_restricted_to), or LDeleteAll(*_restricted_to).

BOOL Delete(DatabasePointer &dbp);
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According to _restriction_side attribute, calls either DeleteCouple(*_restricted_to,dbp) or DeleteCouple(dbp,*_restricted_to).

virtual BOOL LDelete(DatabasePointer &left);
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Calls DeleteCouple(left,_last_right).

virtual BOOL LInsert(DatabasePointer &left);
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Calls InsertCouple(left,_last_right).

virtual BOOL RInsert(DatabasePointer &right);
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Calls InsertCouple(_last_left,right).

BOOL Insert(DatabasePointer &dbp);
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Inserts couple according to the side of restriction and the _last_left or _last_right attributes.

InsertCouple

QueryResult *ExecuteQuery (Query &Q);
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Applicable only on restricted relations. Executes a given Query and returns pointer to a QueryResult object. As a result, the set of the related objects, which satisfies the condition is returned.

Calls GetAll(Q).

virtual QueryResult *LGetAll (	const class DatabasePointer &const right, 

					const class Query const query	);

Gets all objects connected to object "right" according to "query".

Does nothing. Redefined by the successors.
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For ManyToManyRelation class: tests, if right is transient. If yes, NULL is returned. If not, firstly the join condition between the objects and table for OMT-relation is created:

_left_prototype -> SelectKeyClause() = _left_column_name

Then the condition for selecting only these object connected to the right is created and appended to the previous condition using AND operator:

_right_column_name = right.SelectKeyValues()

As the third step, the complex query for class of _left_prototype is created with the previously created join condition as where clause.

Then the query passed as an argument is added to the complex query and complex query is sent to the database object.
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For OneToManyRelation class: tests, if right is transient. If yes, NULL is returned. If not, firstly the join condition between the objects and table for OMT-relation is created:

_left_column_name = _left_prototype -> SelectKeyClause()

Then the condition for selecting only the objects connected to the right object is created and appended to the previous condition using AND operator:

right.SelectKeyValues() = right.SelectKeyClause()

As the third step, the complex query for class of _left_prototype is created with the previously created join condition as where clause, with _left_column_name as the additional select column (it is foreign key) and right. FromClause() as the additional table in the query.

Then the query passed as an argument is added to the complex query and complex query is sent to the database object.
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For OneToOneRelation class: tests, if right is transient. If yes, NULL is returned. If not, firstly the join condition the condition for selecting only these objects connected to the right is created:

_right_column_name = right.SelectKeyValues()

As the next step, the complex query for class of _left_prototype is created with the previously created condition as where clause. This query is merged with the query supplied as an argument and sent to the left prototype.

Then the query passed as an argument is added to the complex query and complex query is sent to the database object.

virtual QueryResult *LGetAll (const class DatabasePointer &const right);

Gets all objects connected to object "right". 
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Calls LGetAll(right,ALL). ALL is an instance of query, which returns all the objects from the given class, without additional condition.

virtual QueryResult *LGetAll (const class Query &const query);

Gets all objects connected to object "LastRight" according to "query".
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Calls LGetAll(_last_right,query).

virtual QueryResult *LGetAll()

Gets all the objects connected to object "LastRight".
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Calls LGetAll(_last_right,ALL).

virtual QueryResult *RGetAll(

		const class DatabasePointer &const left,

		const class Query &const query

);

Gets all objects connected to object "left" according to "query".

Does nothing. Redefined by the successors.

For ManyToManyRelation, it is similar to the LGetAll method. See this method for further details (change ‘left’ for ‘right’ and vice versa).
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For OneToManyRelation class: tests, if left is transient. If yes, NULL is returned. If not,

the condition for selecting only these object having the given key is created: _left_column_name = left.SelectKeyValues()

As the second step, the complex query for class of _right_prototype is created with the previously created join condition as where clause.

Then the query passed as an argument is added to the complex query and complex query is sent to the database object. 
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For OneToOneRelation class: tests, if left is transient. If yes, NULL is returned. If not,

the condition for selecting only these object having the given key is created: _left_column_name = left.SelectKeyValues()

As the second step, the complex query for class of _right_prototype is created with the previously created join condition as where clause.

Then the query passed as an argument is added to the complex query and complex query is sent to the database object.

virtual QueryResult *RGetAll (const class DatabasePointer &const left);

Gets all objects connected to object "left".
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Calls RGetAll(left,ALL).

virtual QueryResult *RGetAll (const class Query &const query);

Gets all objects connected to object "LastRight" according to "query".
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Calls RGetAll(_last_left,query).

virtual QueryResult *RGetAll();

Gets all objects connected to object "LastLeft".
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Calls RGetAll(_last_left,ALL).

virtual QueryResult *GetAll (const class Query &const query);

Valid only in restricted OMT-relations. It gets all object connected to master object "M" (dependent on the side of the restriction).
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According to the _restriction_side attribute, calls either RGetAll(*_restricted_to,query) or LGetAll(*_restricted_to,query). The event trace diagram describes the first possibility.

virtual QueryResult *GetAll()

Valid only in restricted OMT-relations. It gets all object connected to master object "M" (dependent on the side of the restriction). 
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Calls GetAll(ALL).

BOOL_SetSqlCommand(char *SQLcommand);

Calls the Sql command on the associated connection.
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If the attribute _database_connection is not NULL, then calls _database_connection->Sql(SQLcommand).

OneToOneRelation class

The one to one relation is implemented as the columns in both the participating tables. These columns contain the foreign key to the other table.

Derived from:

Relation

Methods:

The class has the same methods as the Relation class, redefined to support one to one OMT-associations.

OneToOneRelation(

		const class DatabaseObject *a_left_prototype,

		const class DatabaseObject *a_right_prototype,

		char *a_table_name,

		class DatabaseConnection *a_database_connection,

		char *a_left_column_name,

		char *a_right_column_name

		);

Constructor.
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Calls the inherited constructor with the same arguments.

OneToOneRelation::OneToOneRelation(

	const class DatabaseObject *a_left_prototype,

	const class DatabaseObject *a_right_prototype,

	char *a_table_name,

	class DatabaseConnection *a_database_connection

	);

Constructor.
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Calls the inherited constructor with four parameters. Then creates the names of the key columns which represent relation.

OneToManyRelation class

OneToManyRelation class is implemented as the additional column in the ‘many’ table. In this situation, manipulating with the relation equals to the manipulation with this table.

Derived from:

Relation

Methods:

The class has the same methods as the Relation class, redefined to support one to many OMT-associations.

OneToManyRelation(

		const class DatabaseObject *a_left_prototype,

		const class DatabaseObject *a_right_prototype,

		char *a_table_name,

		class DatabaseConnection *a_database_connection

		);

Constructor.
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Calls the inherited constructor with four parameters. Then creates the names of the key columns which represent relation.

OneToManyRelation(

		const class DatabaseObject *a_left_prototype,

		const class DatabaseObject *a_right_prototype,

		char *a_table_name,

		class DatabaseConnection *a_database_connection,

		char *a_left_column_name,

		char *a_right_column_name

		);

Constructor.
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Calls the inherited constructor with the same arguments.

ManyToManyRelation class

ManyToManyRelation class is implemented as a two-column table, where the left column contains the values of the keys from the left class and the right column contains the values of the keys from the right class.

Derived from:

Relation

Methods:

The methods inherited from Relation class are described in the section concerning to Relation class.

ManyToManyRelation(

		const class DatabaseObject *a_left_prototype,

		const class DatabaseObject *a_right_prototype,

		char *a_table_name,

		class DatabaseConnection *a_database_connection

		);

Constructor.
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Calls the inherited constructor with four parameters. Then creates the names of the key columns of the tables, which represent the relation.

ManyToManyRelation(

		const class DatabaseObject *a_left_prototype,

		const class DatabaseObject *a_right_prototype,

		char *a_table_name,

		class DatabaseConnection *a_database_connection,

		char *a_left_column_name,

		char *a_right_column_name

		);

Constructor.
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Calls the inherited constructor with the same arguments.



Query class

Protected methods:

virtual char *_Select() const; 

Returns NULL. This method must be redefined by the user to replace the selected columns. 

In ComplexQuery class, returns the value of the _select attribute.

virtual char *_Into() const;  

Returns NULL. This method must be redefined by the user to replace variables used to store the result of the query. 

In ComplexQuery class, returns the value of the _into attribute.

virtual char *_From() const;

Returns NULL. This method must be redefined by the user to add some string to the list of tables. 

In ComplexQuery class, returns the value of the _from attribute.

Methods:

Query();

Creates new instance. Sets the attributes _where, _order_by to NULL.

Query(	const char *const a_where);

Creates new instance for not-sorting query. Sets the attribute _where to a_where. Sets _order_by to NULL.

Query( 	const char *const a_where, const char *const a_order_by);

Creates new instance. Sets the attributes _where, _order_by to the arguments of the method.

Query( 	const Query &const X );

Copy constructor.

virtual ~Query();

Destroys the query.

Disposes strings _where, _order_by.

char *Where() const;

Returns _where attribute.

BOOL Where(const char * const a_where);

Sets _where attribute.

char *OrderBy() const;

Returns _order_by attribute.

BOOL OrderBy(const char * const a_order_by);

Sets _order_by attribute.

Query &Not();

Provides query negation.

Appends the string „NOT“ in front of the _where attribute.

Query operator !() const;

Provides query negation.
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Calls Not().

Query &Or(const Query & const Q); 

Provides disjunction of two queries.

Connects the attributes _where and Q._where by the string „OR“ and assigns the result of this concatenation to _where attribute.

Query operator ||(const Query & const Q) const;

Provides disjunction of two queries.
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Calls Or().

Query &And(const Query & const Q); 

Provides conjunction of two queries.

Connects the attributes _where and Q._where by the string „AND“ and assigns the result of this concatenation to _where attribute.

Query operator &&(const Query & const Q) const;

Provides conjunction of two queries.
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Calls And().

Query &Query::operator =(const Query &X);

Copies the attributes X._where, X._order_by to itself.



Complex query class

This is internal design class which makes easy writing Genlib, especially the methods of Relation class. The difference between this class and „simple“ Query is, that it has additional attributes associated with the other parts of SQL command. Query class has the attributes containing only WHERE and GROUP BY clauses.

It is used in Query module in QueryResult class.

Derived from:

	Query

Attributes:

char *_select;

char *_into;

char *_from;

All the attributes hold the associated parts of SQL command.

Methods:

ComplexQuery ();

Constructor.
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Calls inherited constructor. All the attributes are set to NULL.

ComplexQuery (const char *const a_where

		);

Constructor.

Calls inherited constructor. All the attributes except _where are set to NULL.

ComplexQuery(const char *const a_where,

		const char *const a_order_by

		);

Constructor.

Calls inherited constructor. All the attributes except _where and _order_by are set to NULL.

ComplexQuery(

		const char *const a_where,

		const char *const a_order_by,

		const char *const a_select,

		const char *const a_into,

		const char *const a_from

		);

Constructor.

Calls the inherited constructor. All the attributes are set to the values provided in the arguments.

ComplexQuery(const ComplexQuery &const X

		);

Copy constructor.

ComplexQuery(const Query &const X

		);

Copy constructor. 
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The methods X._Select(), X._Into(), X._From() are called because the Query class has not corresponding attributes.

virtual ~ComplexQuery();

Frees allocated strings.

ComplexQuery &operator =(const ComplexQuery &X);

Copies the content of X to itself.

QueryResult class

Is possible to split all methods of QueryResult class into two groups according to their behaviour. Methods belonging to the first group need not access the database and methods in the second one need provide appropriate SQL statement to do their job successfully.

Protected methods:

BOOL _SetSqlCommand(char* SQLcommand); 

Sets the text of SQL command to be executed in Query result.

Copies SQLcommand to the _sql_command attribute.

Methods:

QueryResult(	Query *a_query,

		const DatabaseObject *a_prototype,

		DatabaseConnection *a_database_connection);

Creates a new instance of query result. 
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The attributes _prototype and _database_connection are retrieved from the arguments of the constructor. For the other attributes (_query, _reference, _sql_select, _cursor) methods must be called.

ComplexQuery::ComplexQuery(*a_query);

DatabaseObject::NewReference();

DatabaseObject::GetSqlSelect(*a_query);

DatabaseConnection::_GetNewCursor();

QueryResult(	Query *a_query,

		const DatabaseObject *a_prototype,

		char *a_sql_select,

		DatabaseConnection *a_database_connection);

Creates a new instance of query result. 

The implementation is similar to the implementation of the previous method. The only difference is, that the attribute _sql_select is also retrieved from the arguments of the constructor.

~QueryResult();

Destructor.

� VLOŽIT Word.Picture.6  ���

Event-Trace � POŘ Event-Trace \* ARABSKÉ �164�. QueryResult::~QueryResult()

Destroys the query, closes the cursor and destroys it. The referencing objects should stay.

Query::~Query()

Cursor::_Close()

Cursor::~Cursor()

virtual	class ObjectReference *Get(); 

Returns the reference to the resulted object on the position given by the index (by the position of the database cursor in the result).
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Creates a new reference to the class of the objects retrieved, fills it with the last fetched data and returns new reference.

DatabaseObject:: NewReference()

ObjectReference::_Duplicate()

BOOL Open(); 

Stored command is executed and the result is retrieved.
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Opens the cursor, prepares the SQL command, executes it and binds the output variables (using DatabaseObject::IntoKeyClause(),DatabaseObject::DatabaseFieldInfo, Cursor:: _PreFetchBind).

Cursor::_Open()

Cursor::_Prepare(_sql_select)

Cursor::_Execute()

DatabaseObject::IntoKeyClause(),

DatabaseObject::DatabaseFieldInfo, 

Cursor:: _PreFetchBind

BOOL Close(); 

Closes retrieved set of objects. By closing the QueryResult, the cursor attached to it is closed. After closing, QueryResult can be reopened by sending Open message.
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Cursor::Close()

long Count(); 

Returns the number of the items in the collection.
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Stores the actual position into local variable long_p, goes to the last item, stores the new actual position into output variable and goes back to the long_p.

Position()

Last()

Position()

GoToPosition()

BOOL Prev(); 

Sets the index to the previous object in the collection. It returns TRUE if the setting was successful, otherwise it returns FALSE.
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Stores the actual position to the local variable i. If this local position is greater than 0, goes to the position i-1.

Position()

GoToPosition();

BOOL Next(); 

Sets the index to the next object in the collection. It returns TRUE, if the setting was successful, otherwise it returns FALSE.
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Fetches the next item from the cursor and then imports its attributes to the global variables.

Cursor::FetchNext()

DatabaseObject::_ImportPointerAttributes()

BOOL First(); 

Sets the index to the first object in the collection. It returns TRUE, if the setting was successful, otherwise it returns FALSE.
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Executes the SQL command for retrieving database objects and binds the global variables to the values from cursor.

Cursor::_Execute()

DatabaseObject::IntoKeyClause(),

DatabaseObject::DatabaseFieldInfo, 

Cursor:: _PreFetchBind

BOOL Last(); 

Sets the index to the last object in the collection. It returns TRUE, if the setting was successful, otherwise it returns FALSE.
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Repeats calling Next() until it returns FALSE.

BOOL IsOnFirst(); 

Returns TRUE, if the index points to the first item of the collection, otherwise it returns FALSE.

� VLOŽIT Word.Picture.6  ���

Event-Trace � POŘ Event-Trace \* ARABSKÉ �173�. QueryResult::IsOnFirst()

Calls Position() and tests, if it is equal to 1.

BOOL IsOnLast(); 

Returns TRUE, if the index points to the last item of the collection, otherwise it returns FALSE.
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Tests, if Count() is equal to Position().

BOOL GoToPosition (long Pos); 

Sets the index to the given position. Next calling of Get returns the Pos-th item of the collection.
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Goes to the first item and Pos-times repeats calling Next().

long Position(); 

Returns the current value of the index.
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Calls the method Position() of Cursor class.

Level 2 Module - Buffer Module

ObjectBuffer class

Protected methods:

unsigned long  _GarbageCollector();

This function is called when the internal variable _ObjectsInBuffer grows to the limit given by the constant MAX_OBJECTS_IN_BUFFER. All the objects (retrieving via BufferItem::GetMemoryPointer which are not locked are updated (by calling the PersistentObject::Update) and then deleted from the memory. For efficiency, the number of the locks is not retrieved by calling the method, but directly, using BufferItem::_MemoryPointer->_MemoryLocked.

unsigned int  _Hash(const char *values) const;

Hashes the argument and returns a number.

BufferItem *_FindItem(const class DatabasePointer &const DbPtr);

Searches for the object given by DbPtr in the memory. In contrast to IsInMemory, returns a pointer to buffer item. 
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Firstly, directly retrieves the connection of the DbPtr. Then calls DbPtr.SelectKeyValues to recognise the key of the object, then hashes it. Then searches the item in the list of the items hashed to the same position. The search criteria in the list is the equality of the database pointer stored in the buffer item and DbPtr. Thus the methods calls BufferItem::GetDatabasePointer to retrieve the database pointer stored in buffer item.  

BOOL _RemoveConnection (int ConHandle);

Removes all the buffer items and associated objects from connection given by ConHandle. 
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By calling PersistentObject::Update() updates the object in the database and then destroys it directly by calling delete. Destroys also the associated DatabasePointer.

BOOL RemoveConnection (int ConHandle);

Similar to the previous method, but updates and deletes the object only in the case, when it is not locked in the memory. Because the memory locking is called directly (by retrieving the value of attribute, not of method) it does not appear in the event trace diagram. 

See the previous method.

BOOL UpdateConnection (int ConHandle);

Updates all the objects from the given connection in the database.
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Gets memory pointer (GetMemoryPointer) of each buffer item from the specified connection, directly tests for locks and then calls PersistentObject::Update.

methods for removing objects from object buffer:

All these methods are based on the function _RemoveAll (ConHandle) and call this function.
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BOOL _RemoveAll();

For each connection in the global array of the connections calls ObjectBuffer::_RemoveAll(ConHandle).

BOOL _RemoveAll(const class DatabaseConnection *const DbC);

Calls ObjectBuffer::_RemoveAll(DbC._Handle) for the given connection.

BOOL _RemoveAll(const class Database *const DB);

For each connection in the local array of the connections calls ObjectBuffer::_RemoveAll(ConHandle).

Methods:

ObjectBuffer::ObjectBuffer()

Creates new object buffer.
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Sets _Initialised to FALSE and then calls Init() the default strategies, which should set _Initialised to TRUE.

ObjectBuffer::ObjectBuffer( 	const enum LockingStrategy aLockingStrategy,

				  const enum UpdateStrategy anUpdateStrategy,

				  const enum WaitingStrategy aWaitingStrategy

  );

Similar to the previous constructor. The only difference is, that the Init() is called with the provided arguments. Event trace diagram is the same.

~ObjectBuffer(); 

Destroys the internal structure of the object buffer, i.e. all the buffer items. 
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BOOL Init(

	 const enum LockingStrategy Locking_Strategy,

	 const enum UpdateStrategy Update_Strategy,

	 const enum WaitingStrategy Waiting_Strategy

	 );
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If object buffer was not initialised yet, sets the strategies and initialises the internal data structure.

class PersistentObject *IsInMemory(

	 const class DatabasePointer &const DbPtr

	 );

If the object is in the object buffer, returns the pointer to it. If it is not in the memory, returns NULL.
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Calls _FindItem(DbPtr). Because _FindItem return buffer item, the method then directly access to the BufferItem::_MemoryPointer.

BOOL RegisterObject(

	 const class DatabasePointer &const DbPtr,

	 const class PersistentObject *const MemPtr

	 );

Creates the memory copy of the object in the database and put it to the object buffer.
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If the object is already in the memory (ObjectBuffer::IsInMemory()), returns FALSE. Otherwise, tests, if the maximum of the object is not achieved. If yes, it calls ObjectBuffer::_GarbageCollector(). Then creates the new buffer item (BufferItem::BufferItem), fills it with the values of the object, hash (ObjectBuffer::_Hash()) the object (DatabasePointer::SelectKeyValues) and appends the  new buffer item to the head of the list of the items hashed to the same position. 

BOOL RemoveObject(class DatabaseObject *MemPtr,

	  const class DatabaseConnection * const DbCon);

Removes the object from the buffer. The object stays in the memory.
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Searches for the item in the buffer (DatabaseObject::SelectKeyValues, ObjectBuffer::_Hash, BufferItem::GetMemoryPointer()). Because of efficiency (the previous item must be retrieved too), the function _FindItem is not called. Then memory locks are tested (CurrListItem->_MemoryPointer->_MemoryLocks). If the object is locked, the exception is raised. Then deletes the associated buffer item (BufferItem::~BufferItem()).

BOOL RemoveObject(const class DatabasePointer &const DbPtr);

Removes the object from the buffer. The object stays in the memory.
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Similar to the previous method. The database pointer is used for searching the object in the memory. 

Searches for the item in the buffer (DatabasePointer::SelectKeyValues, ObjectBuffer::_Hash, BufferItem::GetDatabasePointer()). Because of efficiency (the previous item must be retrieved too), the function _FindItem is not called. Then memory locks are tested (BufferItem->_MemoryPointer->_MemoryLocks). If the object is locked, the exception is raised. Then deletes the associated buffer item (BufferItem::~BufferItem()).

methods for updating objects to the database:

All these methods are based on the protected function _UpdateAll (ConHandle) and call this function.
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BOOL UpdateAll(const class Database *const DB);

Updates all the objects from the database DB. For each connection in the local array of the connections calls ObjectBuffer::UpdateAll(ConHandle).

BOOL UpdateAll(const class DatabaseConnection *const DbC);

Updates all the objects from the connection DbC in the database. Calls ObjectBuffer::UpdateConnection (DbC->_Handle).

BOOL UpdateAll(); 

Updates all the objects from all the databases. For each connection in the global array of the connections calls ObjectBuffer::UpdateConnection(ConHandle).

methods for removing objects from the database:

The situation is similar to the situation with methods _RemoveAll and UpdateAll. In contrast to _RemoveAll, these functions test the locks placed on the objects (they call RemoveConnection(ConHandle)).

All these methods are based on the protected function RemoveConnection (ConHandle) and call this function. 
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BOOL RemoveAll(const class Database *DB);

Removes all the objects from the database DBPtr. For each connection in the local array of the connections calls ObjectBuffer::RemoveConnection(ConHandle).

BOOL RemoveAll();

Removes all the objects from all the databases. For each connection in the global array of the connections calls ObjectBuffer::RemoveConnection(ConHandle).

BOOL RemoveAll(const class DatabaseConnection *const DbC);

Updates all the objects from the connection DbC in the database. Calls ObjectBuffer::RemoveConnection (DbC->_Handle).

BOOL _RemoveAll();

Removes all the objects from all the databases. 
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For each connection in the global array of the connections calls ObjectBuffer::_RemoveConnection(ConHandle). In contrast to RemoveAll() does not perform the tests for locks.

DatabaseObject *GetReferencedObject(

		const class DatabasePointer &const DbPtr,

		const enum LockingStrategy _Locking_strategy

		) ;

Converts the database pointer to the memory pointer to the object. Finally, the locking strategy of the object.
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If the object is in the memory (ObjectBuffer::IsInMemory), then the pointer to the object is returned. 

If the object is not in the memory yet, then new database pointer is created (DatabasePointer::_New), the strategies are set (DatabaseObject::SetLockingStrategy, DatabaseObject::SetWaitingStrategy, DatabaseObject::SetUpdateStrategy) and the object is loaded from the database (DatabaseObject::_Load). After all the object is put into buffer ObjectBuffer::RegisterObject).

DatabaseObject *GetReferencedObject(

		const class DatabasePointer &const DbPtr

		);
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Gets current locking strategy and calls GetReferencedObject(DbPtr, CurrentLockingStrategy())  with the current locking strategy.

BOOL WriteBackImmediately();

Sets update strategy.

BOOL WriteBackOnDemand(); 

Sets update strategy.

BOOL WaitWhenLock();

Sets waiting strategy.

BOOL ErrorWhenLock();

Sets waiting strategy.

enum LockingStrategy CurrentLockingStrategy() const;

BOOL SetLockingStrategy(enum LockingStrategy

Gets/sets _LockingStrategy attribute.

enum UpdateStrategy CurrentUpdateStrategy() const;

BOOL SetUpdateStrategy(enum UpdateStrategy anUpdateStrategy);

Gets/sets _UpdateStrategy attribute.

enum WaitingStrategy CurrentWaitingStrategy() const;

BOOL SetWaitingStrategy(enum WaitingStrategy aWaitingStrategy);

Gets/sets _WaitingStrategy attribute.

BufferItem class

Methods : 

BufferItem::BufferItem();

Constructor.

Sets the values of the attributes to NULL.

BufferItem::BufferItem(

	const class DatabasePointer &const DbPtr,

	const class DatabaseObject *const MemPtr

	);

Constructor.
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Sets the values of the attributes. The attribute _Next is set to NULL.

Set(DbPtr,MemPtr);

~BufferItem()

Destructor.
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Destroys the database pointer. The object associated with the memory pointer should stay in the memory.

BOOL Set (const DatabasePointer &DbPtr,  const DatabaseObject *MemPtr);

Sets it own contents to the given values.

class DatabasePointer &GetDatabasePointer() const;

Returns value of the _DatabasePointer attribute.

class PersistentObject *GetMemoryPointer() const;

Returns the value of the _MemoryPointer attribute.

Implementation Details

There is no virtual Load() method implemented on the DatabaseObject class. Therefore, a programmer of the GEN.LIB-based  application is responsible for correct retrieving of the objects. Following rules for deriving subclasses are defined:

Whenever the programmer creates new subclass of the DatabaseObject class, he or she should:

create one (and only one) global constant instance of this new subclass. This instance plays the role of the prototype of the class. Because this instance serves as the knowledge-base about persistent aspects of the class, we recommend to name this instance using a name of the class prolonged with the „_class“ suffix. 

redefine a virtual method Prototype() to return address of the above mentioned instance.

redefine a virtual method ParentPrototype() to return value returned by the inherited Prototype method.

redefine a virtual method _New() to return a new (dynamically allocated) instance of the class

Inside the newly created DatabaseObject subclass the _ImportAttributes() method must be rewritten (the method must call the inherited method with the same name):

Inside the newly created PersistentObject subclass the _ExportAttributes() method must be rewritten (the method must call the inherited method with the same name):

Set of methods from „something“Clause() family must be redefined. Number of the methods depends on the parent class. Successors of the PersistentObject class must redefine less methods than successors of the DatabaseObject class. Successors of the OidBasedPersistentObject class then must redefine less methods than successors of the PersistentObject class.



No special subclass(es) of any other class(es) need to be defined.
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