OBJECT TO DATABASE AND OBJECT TO OBJECT MAP

I. Object to database mapping.

The table “object_map” in the database maps entities and attributes of application class view objects and database tables.  Here is how entities and attributes are mapped in object_map table:

The Application Model:

The application model uses the class view of the application. Classes tagged as persistent describing the logical data model. The application model describes the application layer dealing with the database. It contains classes used as the layer interface to the application and persistent classes used as the interface to the database.

The Data Model:

The data model describes the physical implementation of the database. This is the model of the internal database structure. Persistence classes from the application model map to the data model.

Mapping and dependencies between Application and Data Models:

The physical data model must map to the database. This is a simple one to one mapping, which is used to forward or reverse engineer the database structures. 

The mapping between the application model and the database model is more complex. As the data model can change because of normalization or de-normalization, the application model can change as well. Therefore, this mapping must be able to describe any and every possible relationship between the application model and the data model.

Classes to Tables:

Persistence classes can be mapped to tables. The default mapping is a 1:1 mapping although classes using associations are in some cases mapped to more than one table. Please refer the “Association to Relationships” section below for details on the mapping of associated classes.

Attributes to Columns:

Attributes of persistence class map to columns of a table. Mapping of attributes must consider the datatype conversion between application datatype and database datatype. Although SQL-92 defines standard datatypes for the database, most vendors implement additional datatypes or change the names of standard datatypes. For example, Long is mapped to NUMBER() , String to VARCHAR2(), and Double to NUMBER().

II. Object to object mapping.

Associations to Relationships:

In a persistence data class model any of the provided association types can be used. To make it even more complex, all of the possible cardinalities of the class roles in the association must be supported. It is difficult to use relationships in a data model, because the relational data model understands only identifying and non-identifying relationships and the1:N cardinality. The 1:1 cardinality must be forced through constraints.

Following are some examples of the mapping between the persistence class model and the relational data model.

1:1 association maps to a non-identifying relationship

In the object-oriented design often a 1:1 association represents the relationship between two independent objects. The association is unidirectional. The foreign key of a table uses the primary key of the parent table to build the relationship. The foreign key constraint must be generated. Because of the basic functionality of the relational data model the relationship is always bi-directional.

1:N association maps to a non-identifying relationship

The 1:N association is used as the association between two objects. Every instance of object A has to have an association to exact one instance of object B. An instance of object B may or may not be associated with every object A. A non-identifying relationship is used to specify the relationship between the tables. A foreign key constraint is generated to build the relationship. 

M:N association maps to 3 tables

The object-oriented design allows m to n (many-to-many) associations between classes. For example, many salespersons can care about one customer. One salesperson can care about many customers. As the relational data model does not allow m to n relationships, an additional table, called an association table, must be created. The association table splits the m to n relationship into two 1 to n relationships, using identifying relationships. The primary keys of both basic tables are used as primary and foreign keys in the relationship table. The corresponding primary and foreign key constraints are generated. Indexes can be built to improve the performance of database access. Aggregation by reference maps to a non-identifying relationship.

III. Description of object_map and object_to_object_map in databases.

1. Any searchable attribute in object model is mapped in object_map table.

2. The searchable attributes are obtained either from class-diagram of object model or from the class files.

3. Use the attributes in <object>SearchCriteria in the class files, if it exits.

4. All attributes in <object>SearchCriteria are mapped to database table columns in object_map table.

5. Object_to_object_map table maps the relationship between the objects.

Description of object_map table:

	CLASS VIEW
	Object name
	Attribute name

	DATABASE
	Table name 
	Column name


One-to-one or one-to-many relationship:
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Many-to-many relationship:
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	OBJECT_NAME
	The name of the object in the application class usually maps to a corresponding table in the database.

	ATTRIBUTE_NAME
	The name of an attribute of an object, which will be mapped to a database column. Attribute name represents the attribute of the <objects_name> SearchCriteriaObject. In most cases, it also maps to the column name in the corresponding table.

	CRITERIA_TYPE
	There are two criteria types, ASSOCITATION or DATA. DATA refers to the attribute has a corresponding data column in the mapped table. It is used in either one to one or one to many relationship. ASSOCITATION criteria type refers to many to many relationship between two objects. In database an association table is involved. The data are queried through join of the association table to the target table. 

	TABLE_NAME
	The name of the database table corresponds to the class object, whose name is stored in “OBJECT_NAME” column of object_map table.

	ASSOCIATED_TABLE_NAME
	In the case that the criteria is ASSOCITATION. This is the association table name in the database. The association table maps for many to many relationship between two objects with corresponding tables in the database.

	ID_COLUMN_NAME
	The ID column name of the mapped table. In most case it is the primary key of the table.

	ASSOCIATED_ID_COLUMN _NAME
	In the association table, this is the ID column name, which  is a foreign key that maps to the primary key (or “ID_COLUMN_NAME”) of parent table. In the following example, gene and sequence has a many-to-many relationship. Gene_sequence table is an association table maps many-to-many relationship between gene and sequence tables. If “TABLE_NAME” column stores table name GENE and “ID_COLUMN_NAME” column stores GENE_ID,  then “ASSOCIATED_ID_COLUMN_NAME” will store GENE_ID. 

	COLUMN_NAME
	The name of a database table column corresponds to the attribute stored in “ATTRIBUTE_NAME” column. 

	ATTRIBUTE_DATA_TYPE
	The data type of the object attribute. 

	OBJECT_SELECTION _COLUMN_NAME
	The column name, in the table that the object directly mapped to, used to joint the associated table. In most cases, this column is the ID or primary key column stored in “ID_COLUMN_NAME”.  

	IS_SECURE
	Indicates if the mapped database column is included in fine grained security for the object. 


Description of object_to_object_map table:

	CLASS VIEW
	FROM_OBJECT
	
	TO_OBJECT

	DATABASE
	STARTING TABLE
	CORRELATION_TABLE OR

ASSOCIATION TABLE
	TARGET TABLE


	FROM_OBJECT_NAME
	The name of the object that will be used as a start point to map to another object. It is where a search begins.

	TO_OBJECT_NAME
	The name of the object that “FROM_OBJECT_NAME” is mapped to. It is the target object for the mapping. In other word, it is the object that contains the data that the “FROM_OBJECT” is searching for.

	ID
	A serial number in object_to_object_map table. It could be null. 

	TO_OBJECT_CRITERIA
	The name of the search criteria, which is used for searching “TO_OBJECT”. For example, if “TO_OBJECT_NAME” is SEQUENCE, then “SequenceSearchCriteria” is stored in  “TO_OBJECT_CRITERIA” column. 

	CORRELATION_TABLE _NAME
	If “RELATION_TYPE” is “DATA”, this field is null. If “RELATION_TYPE” is “ASSOCIATION”, it stores the association table name for the object when the cardinality of is also “MANY”, on the other hand it stores the table name corresponding to the object that is stored in “TO_OBJECT_NAME” when cardinality is “ONE”. 

	CORR_TABLE_OBJECT_ID
	The name of the ID of the “CORRELATION_TABLE” in database, which maps to “FROM_OBJECT” table. Most likely it is the primary key of “FROM_OBJECT” table. 

	CORR_TABLE_ASSOCIATION _ID
	The name of the ID of the “CORRELATION_TABLE” in database, which mapped to “TO_OBJECT” table. Most likely it is the primary key of “TO_OBJECT” table. 

	SEARCH_TABLE_ID
	The name of the ID column of in “TO_OBJECT” table, which is to be searched.

	FROM_OBJECT_ID
	The name of the ID column of “FROM_OBJECT” table when “RELATION_TYPE” is “ASSOCIATION”; the name of the ID column of “TO_OBJECT” table when “RELATION_TYPE” is “DATA”.

	RELATION_TYPE
	There are two criteria types, ASSOCITATION or DATA. DATA refers to the attribute has a corresponding data column in the mapped table. ASSOCITATION means that the data exist in another table and an association exist to link database table that is being mapped to.

	CARDINALITY
	A cardinality is an isomorphism class in the category of sets. It refers to how many instances of a particular item in “FROM_OBJECT” exist in “TO_OBJECT”. The value for cardinality could be “ONE” or “MANY”.


Attached as two Excel files, please refer the MAGE object to database map (object_map) and object to object map (object_to_object_map).

