Capability Enhancements
1 Introduction

The design document FDO Capabilities Enhancement outlines new FDO APIs being added to FDO as part of the project Marble. This paper documents the data each of the supported providers (ArcSDE, MySQL, ODBC, Oracle, Raster, SQL Server, SDF, SHP, WFS, WMS) return for the new APIs.
2 ArcSDE Provider
The following sections document the information for each of the new FDO capability API for the ArcSDE Provider.
2.1 Connection Capabilities
Table 1 contains the values returned by the new FDO connection capability APIs for the ArcSDE Provider.
	Capability
	Value

	Supports Write
	True

	Supports Multi-User Write
	True


Table 1: Connection Capabilities for the ArcSDE Provider
2.2 Expression Capabilities

Table 2 shows the signatures for the functions the ArcSDE Provider supports, table 3 its return parameter data type.
	Supported Data Types
	Supported Functions

	
	AVG
	COUNT
	MAX
	MIN
	STDDEV
	SUM

	FdoDataType_Boolean
	
	
	
	
	
	

	FdoDataType_Byte
	
	
	
	
	
	

	FdoDataType_DateTime
	
	X
	
	
	
	

	FdoDataType_Decimal
	
	
	
	
	
	

	FdoDataType_Double
	X
	X
	X
	X
	X
	X

	FdoDataType_Int16
	X
	X
	X
	X
	X
	X

	FdoDataType_Int32
	X
	X
	X
	X
	X
	X

	FdoDataType_Int64
	
	
	
	
	X
	

	FdoDataType_Single
	X
	X
	X
	X
	X
	X

	FdoDataType_String
	
	X
	
	
	
	

	FdoDataType_BLOB
	
	X
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	
	


Table 2: Signatures of Supported Functions for the ArcSDE Provider
	Supported Function
	Return Parameter Data Type

	AVG
	FdoDataType_Double

	COUNT
	FdoDataType_Int64

	MAX
	FdoDataType_Double

	MIN
	FdoDataType_Double

	STDDEV
	FdoDataType_Double

	SUM
	FdoDataType_Double


Table 3: Return Parameter Data Type for Supported Functions in the ArcSDE Provider
2.3 Schema Capabilities and Limits

Table 4 contains the values returned when executing the new FDO schema capability or limitation APIs for the ArcSDE Provider.
	Capability
	Value

	Class Name Size Limit
	160 (SE_MAX_TABLE_LEN)

	Data Store Name Size Limit
	123

	Description Size Limit
	64 (SE_MAX_DESCRIPTION_LEN)

	Property Name Size Limit
	32 (SE_MAX_COLUMN_LEN)

	Schema Name Size Limit
	65 (SE_MAX_DATABASE_LEN + SE_MAX_OWNER_LEN + 1)

	Reserved Characters
	Dot, Colon

	Supports Default
	False (as long as ApplySchema is not supported)

	Supported Identity Property Types
	FdoDataType_DateTime,  FdoDataType_Double,
 FdoDataType_Int16,  FdoDataType_Int32,
 FdoDataType_Single,  FdoDataType_String, 
FdoDataType_BLOB

	Maximum BLOB/CLOB Length
	2^32

	Maximum String Length
	2^32 – 1

	Maximum Decimal Scale and Precision 
	No limitation

	Maximum Decimal Scale
	127

	Maximum Decimal Precision
	38


Table 4: Schema Capabilities and Limits for the ArcSDE Provider
2.4 Class Level Capabilities

Table 5 outlines the information for each of the new FDO capability APIs for the ArcSDE Provider.
	Capability
	Value

	Class Supports Write
	True if SE_REGINFO_GET_ACCESS(<table_name>) supports either delete, insert or update.


Table 5: Class Capabilities for the ArcSDE Provider
3 MySQL Provider

The following sections document the information for each of the new FDO capability API for the MySQL Provider.

3.1 Connection Capabilities

Table 6 contains the values returned by the new FDO connection capability APIs for the MySQL Provider.

	Capability
	Value

	Supports Write
	True

	Supports Multi-User Write
	True


Table 6: Connection Capabilities for the MySQL Provider

3.2 Expression Capabilities

Tables 7 and 8 show the signatures for the functions the MySQL Provider supports, table 9 its return parameter data type. If table 9 lists multiple return-parameter data types then the valid return parameter data type for a signature corresponds to the used input parameter data type.
	Supported Data Types
	Supported Functions

	
	AVG
	CEIL
	CONCAT
	COUNT
	FLOOR

	FdoDataType_Boolean
	
	
	
	X
	

	FdoDataType_Byte
	
	
	
	X
	

	FdoDataType_DateTime
	
	
	
	X
	

	FdoDataType_Decimal
	X
	X
	
	X
	X

	FdoDataType_Double
	X
	X
	
	X
	X

	FdoDataType_Int16
	X
	
	
	X
	

	FdoDataType_Int32
	X
	
	
	X
	

	FdoDataType_Int64
	X
	
	
	X
	

	FdoDataType_Single
	X
	X
	
	X
	X

	FdoDataType_String
	
	
	X
	X
	

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 7: Signatures of Supported Functions for the MySQL Provider (I)
	Supported Data Types
	Supported Functions

	
	LOWER
	MAX
	MIN
	SUM
	UPPER

	FdoDataType_Boolean
	
	
	
	
	

	FdoDataType_Byte
	
	X
	X
	
	

	FdoDataType_DateTime
	
	X
	X
	
	

	FdoDataType_Decimal
	
	X
	X
	X
	

	FdoDataType_Double
	
	X
	X
	X
	

	FdoDataType_Int16
	
	X
	X
	X
	

	FdoDataType_Int32
	
	X
	X
	X
	

	FdoDataType_Int64
	
	X
	X
	X
	

	FdoDataType_Single
	
	X
	X
	X
	

	FdoDataType_String
	X
	X
	X
	
	X

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 8: Signatures of Supported Functions for the MySQL Provider (II)
	Supported Function
	Return Parameter Data Type

	AVG
	FdoDataType_Double

	CEIL
	{FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Single}

	CONCAT
	FdoDataType_String

	COUNT
	FdoDataType_Int64

	FLOOR
	{FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Single}

	LOWER
	FdoDataType_String

	MAX
	{FdoDataType_Byte, FdoDataType_DateTime, FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Int16, FdoDataType_Int32, FdoDataType_Int64, FdoDataType_Single, FdoDataType_String}

	MIN
	{FdoDataType_Byte, FdoDataType_DateTime, FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Int16, FdoDataType_Int32, FdoDataType_Int64, FdoDataType_Single, FdoDataType_String}

	SUM
	FdoDataType_Double

	UPPER
	FdoDataType_String


Table 9: Return Parameter Data Type for Supported Functions in the MySQL Provider

3.3 Schema Capabilities and Limits

Table 10 contains the values returned when executing the new FDO schema capability or limitation APIs for the MySQL Provider.
	Capability
	Value

	Class Name Size Limit
	200

	Data Store Name Size Limit
	64

	Description Size Limit
	255

	Property Name Size Limit
	4000

	Schema Name Size Limit
	200

	Reserved Characters
	Dot, Colon

	Supports Default
	True

	Supported Identity Property Types
	FdoDataType_Boolean, FdoDataType_Byte,
FdoDataType_DateTime, FdoDataType_Decimal,

FdoDataType_Double, FdoDataType_Int16,

FdoDataType_Int32, FdoDataType_Single,

FdoDataType_String

	Maximum BLOB/CLOB Length
	n/a

	Maximum String Length
	2^32 – 1

	Maximum Decimal Scale and Precision
	30 + 65

	Maximum Decimal Scale
	30

	Maximum Decimal Precision
	65


Table 10: Schema Capabilities and Limits for the MySQL Provider

3.4 Class Level Capabilities

Table 11 outlines the information for each of the new FDO capability APIs for the MySQL Provider.
	Capability
	Value

	Class Supports Write
	True


Table 11: Class Capabilities for the MySQL Provider

4 ODBC Provider

The following sections document the information for each of the new FDO capability API for the ODBC Provider.

4.1 Connection Capabilities

Table 12 contains the values returned by the new FDO connection capability APIs for the ODBC Provider.

	Capability
	Value

	Supports Write
	True

	Supports Multi-User Write
	True


Table 12: Connection Capabilities for the ODBC Provider

4.2 Expression Capabilities

Tables 13 and 14 show the signatures for the functions the ODBC Provider supports, table 15 its return parameter data type. If table 15 lists multiple return-parameter data types then the valid return parameter data type for a signature corresponds to the used input parameter data type.
	Supported Data Types
	Supported Functions

	
	AVG
	CEIL
	CONCAT
	COUNT
	FLOOR

	FdoDataType_Boolean
	
	
	
	X
	

	FdoDataType_Byte
	
	
	
	X
	

	FdoDataType_DateTime
	
	
	
	X
	

	FdoDataType_Decimal
	X
	X
	
	X
	X

	FdoDataType_Double
	X
	X
	
	X
	X

	FdoDataType_Int16
	X
	
	
	X
	

	FdoDataType_Int32
	X
	
	
	X
	

	FdoDataType_Int64
	X
	
	
	X
	

	FdoDataType_Single
	X
	X
	
	X
	X

	FdoDataType_String
	
	
	X
	X
	

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 13: Signatures of Supported Functions for the ODBC Provider (I)

	Supported Data Types
	Supported Functions

	
	LOWER
	MAX
	MIN
	SUM
	UPPER

	FdoDataType_Boolean
	
	
	
	
	

	FdoDataType_Byte
	
	X
	X
	
	

	FdoDataType_DateTime
	
	X
	X
	
	

	FdoDataType_Decimal
	
	X
	X
	X
	

	FdoDataType_Double
	
	X
	X
	X
	

	FdoDataType_Int16
	
	X
	X
	X
	

	FdoDataType_Int32
	
	X
	X
	X
	

	FdoDataType_Int64
	
	X
	X
	X
	

	FdoDataType_Single
	
	X
	X
	X
	

	FdoDataType_String
	X
	X
	X
	
	X

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 14: Signatures of Supported Functions for the ODBC Provider (II)

	Supported Function
	Return Parameter Data Type

	AVG
	FdoDataType_Double

	CEIL
	{FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Single}

	CONCAT
	FdoDataType_String

	COUNT
	FdoDataType_Int64

	FLOOR
	{FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Single}

	LOWER
	FdoDataType_String

	MAX
	{FdoDataType_Byte, FdoDataType_DateTime, FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Int16, FdoDataType_Int32, FdoDataType_Int64, FdoDataType_Single, FdoDataType_String}

	MIN
	{FdoDataType_Byte, FdoDataType_DateTime, FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Int16, FdoDataType_Int32, FdoDataType_Int64, FdoDataType_Single, FdoDataType_String}

	SUM
	FdoDataType_Double

	UPPER
	FdoDataType_String


Table 15: Return Parameter Data Type for Supported Functions in the ODBC Provider

4.3 Schema Capabilities and Limits

Table 16 contains the values returned when executing the new FDO schema capability or limitation APIs for the ODBC Provider.

	Capability
	Value

	Class Name Size Limit
	Unlimited (*)

	Data Store Name Size Limit
	Unlimited (*)

	Description Size Limit
	Unlimited (*)

	Property Name Size Limit
	Unlimited (*)

	Schema Name Size Limit
	Unlimited (*)

	Reserved Characters
	Dot, Colon

	Supports Default
	True

	Supported Identity Property Types
	FdoDataType_Int16, FdoDataType_Int32, 
FdoDataType_Int64

	Maximum BLOB/CLOB Length
	2^31 – 1

	Maximum String Length
	Unlimited (*)

	Maximum Decimal Scale and Precision
	28

	Maximum Decimal Scale
	28

	Maximum Decimal Precision
	28


Table 16: Schema Capabilities and Limits for the ODBC Provider

The value for most of the limitation values depend on the actual data store (Access, Excel, Oracle, etc). The provider itself does not set limits and hence this is why the functions indicate unlimited size (-1). However, each of the supported data stores may have a limit and hence any setting of a property may result in an error.

4.4 Class Level Capabilities

Table 17 outlines the information for each of the new FDO capability APIs for the ODBC Provider.
	Capability
	Value

	Class Supports Write
	True (*)


Table 17: Class Capabilities for the ODBC Provider

The value depends on the actual data store (Access, Excel, Oracle, etc). The provider itself does allow class modifications and hence this is why the function returns true. However, note that there may be data store(s) that do not support it and hence a class modification may fail.

5 Oracle Provider

The following sections document the information for each of the new FDO capability API for the Oracle Provider.

5.1 Connection Capabilities

Table 18 contains the values returned by the new FDO connection capability APIs for the Oracle Provider.

	Capability
	Value

	Supports Write
	True

	Supports Multi-User Write
	True


Table 18: Connection Capabilities for the Oracle Provider

5.2 Expression Capabilities

Tables 19 and 20 show the signatures for the functions the Oracle Provider supports, table 21 its return parameter data type. If table 21 lists multiple return-parameter data types then the valid return parameter data type for a signature corresponds to the used input parameter data type.
	Supported Data Types
	Supported Functions

	
	AVG
	CEIL
	CONCAT
	COUNT
	FLOOR

	FdoDataType_Boolean
	
	
	
	X
	

	FdoDataType_Byte
	
	
	
	X
	

	FdoDataType_DateTime
	
	
	
	X
	

	FdoDataType_Decimal
	X
	X
	
	X
	X

	FdoDataType_Double
	X
	X
	
	X
	X

	FdoDataType_Int16
	X
	
	
	X
	

	FdoDataType_Int32
	X
	
	
	X
	

	FdoDataType_Int64
	X
	
	
	X
	

	FdoDataType_Single
	X
	X
	
	X
	X

	FdoDataType_String
	
	
	X
	X
	

	FdoDataType_BLOB
	
	
	
	X
	

	FdoDataType_CLOB
	
	
	
	X
	


Table 19: Signatures of Supported Functions for the Oracle Provider (I)

	Supported Data Types
	Supported Functions

	
	LOWER
	MAX
	MIN
	SUM
	UPPER

	FdoDataType_Boolean
	
	
	
	
	

	FdoDataType_Byte
	
	X
	X
	
	

	FdoDataType_DateTime
	
	X
	X
	
	

	FdoDataType_Decimal
	
	X
	X
	X
	

	FdoDataType_Double
	
	X
	X
	X
	

	FdoDataType_Int16
	
	X
	X
	X
	

	FdoDataType_Int32
	
	X
	X
	X
	

	FdoDataType_Int64
	
	X
	X
	X
	

	FdoDataType_Single
	
	X
	X
	X
	

	FdoDataType_String
	X
	X
	X
	
	X

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 20: Signatures of Supported Functions for the Oracle Provider (II)

	Supported Function
	Return Parameter Data Type

	AVG
	FdoDataType_Double

	CEIL
	{FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Single}

	CONCAT
	FdoDataType_String

	COUNT
	FdoDataType_Int64

	FLOOR
	{FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Single}

	LOWER
	FdoDataType_String

	MAX
	{FdoDataType_Byte, FdoDataType_DateTime, FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Int16, FdoDataType_Int32, FdoDataType_Int64, FdoDataType_Single, FdoDataType_String}

	MIN
	{FdoDataType_Byte, FdoDataType_DateTime, FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Int16, FdoDataType_Int32, FdoDataType_Int64, FdoDataType_Single, FdoDataType_String}

	SUM
	FdoDataType_Double

	UPPER
	FdoDataType_String


Table 21: Return Parameter Data Type for Supported Functions in the Oracle Provider

In addition to the standard functions, the Oracle Provider also supports a function to return the spatial extents of values of a geometric expression. Unlike the standard functions that accept a data property as input data types, this one accepts a geometry property as the input parameter only. The function does not have additional signatures.

5.3 Schema Capabilities and Limits

Table 22 contains the values returned when executing the new FDO schema capability or limitation APIs for the Oracle Provider.

	Capability
	Value

	Class Name Size Limit
	255

	Data Store Name Size Limit
	30

	Description Size Limit
	255

	Property Name Size Limit
	4000

	Schema Name Size Limit
	255

	Reserved Characters
	Dot, Colon

	Supports Default
	True

	Supported Identity Property Types
	FdoDataType_Boolean, FdoDataType_Byte,
FdoDataType_DateTime, FdoDataType_Decimal,

FdoDataType_Double, FdoDataType_Int16,

FdoDataType_Int32, FdoDataType_Single,

FdoDataType_String

	Maximum BLOB/CLOB Length
	4GB

	Maximum String Length
	4000

	Maximum Decimal Scale and Precision
	127 + 38

	Maximum Decimal Scale
	127

	Maximum Decimal Precision
	38


Table 22: Schema Capabilities and Limits for the Oracle Provider

5.4 Class Level Capabilities

Table 23 outlines the information for each of the new FDO capability APIs for the Oracle Provider.
	Capability
	Value

	Class Supports Write
	True


Table 23: Class Capabilities for the Oracle Provider

It is not possible to conclusively determine whether or not modification operations for a class are allowed. To do this the user would have to have the DBA privilege, a privilege most likely not being granted. Because of this the API returns true in all cases. This, however, does not mean that all manipulation operations will succeed as this depends on the user’s privileges and hence the execution of such an operation may fail.

6 Raster Provider

The following sections document the information for each of the new FDO capability API for the Raster Provider.

6.1 Connection Capabilities

Table 24 contains the values returned by the new FDO connection capability APIs for the Raster Provider.

	Capability
	Value

	Supports Write
	False

	Supports Multi-User Write
	False


Table 24: Connection Capabilities for the Raster Provider

6.2 Expression Capabilities

The Raster Provider does not support the standard functions, but specific ones only. Those are CLIP, MOSAIC and RESAMPLE. The signatures for those functions as well as their return parameter data type have not changed.

6.3 Schema Capabilities and Limits

Table 25 contains the values returned when executing the new FDO schema capability or limitation APIs for the Raster Provider.

	Capability
	Value

	Class Name Size Limit
	n/a

	Data Store Name Size Limit
	n/a

	Description Size Limit
	n/a

	Property Name Size Limit
	n/a

	Schema Name Size Limit
	n/a

	Reserved Characters
	NULL

	Supports Default
	False

	Supported Identity Property Types
	FdoDataType_String

	Maximum BLOB/CLOB Length
	n/a

	Maximum String Length
	n/a

	Maximum Decimal Scale and Precision
	n/a

	Maximum Decimal Scale
	n/a

	Maximum Decimal Precision
	n/a


Table 25: Schema Capabilities and Limits for the Raster Provider

6.4 Class Level Capabilities

Table 26 outlines the information for each of the new FDO capability APIs for the Raster Provider.

	Capability
	Value

	Class Supports Write
	False


Table 26: Class Capabilities for the Raster Provider

7 SQL Server Provider

The following sections document the information for each of the new FDO capability API for the SQL Server Provider.

7.1 Connection Capabilities

Table 27 contains the values returned by the new FDO connection capability APIs for the SQl Server Provider.

	Capability
	Value

	Supports Write
	True

	Supports Multi-User Write
	True


Table 27: Connection Capabilities for the SQL Server Provider

7.2 Expression Capabilities

Tables 28 and 29 show the signatures for the functions the SQL Server Provider supports, table 30 its return parameter data type. If table 30 lists multiple return-parameter data types then the valid return parameter data type for a signature corresponds to the used input parameter data type.
	Supported Data Types
	Supported Functions

	
	AVG
	CEIL
	CONCAT
	COUNT
	FLOOR

	FdoDataType_Boolean
	
	
	
	X
	

	FdoDataType_Byte
	
	
	
	X
	

	FdoDataType_DateTime
	
	
	
	X
	

	FdoDataType_Decimal
	X
	X
	
	X
	X

	FdoDataType_Double
	X
	X
	
	X
	X

	FdoDataType_Int16
	X
	
	
	X
	

	FdoDataType_Int32
	X
	
	
	X
	

	FdoDataType_Int64
	X
	
	
	X
	

	FdoDataType_Single
	X
	X
	
	X
	X

	FdoDataType_String
	
	
	X
	X
	

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 28: Signatures of Supported Functions for the SQL Server Provider (I)

	Supported Data Types
	Supported Functions

	
	LOWER
	MAX
	MIN
	SUM
	UPPER

	FdoDataType_Boolean
	
	
	
	
	

	FdoDataType_Byte
	
	X
	X
	
	

	FdoDataType_DateTime
	
	X
	X
	
	

	FdoDataType_Decimal
	
	X
	X
	X
	

	FdoDataType_Double
	
	X
	X
	X
	

	FdoDataType_Int16
	
	X
	X
	X
	

	FdoDataType_Int32
	
	X
	X
	X
	

	FdoDataType_Int64
	
	X
	X
	X
	

	FdoDataType_Single
	
	X
	X
	X
	

	FdoDataType_String
	X
	X
	X
	
	X

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 29: Signatures of Supported Functions for the SQL Server Provider (II)

	Supported Function
	Return Parameter Data Type

	AVG
	FdoDataType_Double

	CEIL
	{FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Single}

	CONCAT
	FdoDataType_String

	COUNT
	FdoDataType_Int64

	FLOOR
	{FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Single}

	LOWER
	FdoDataType_String

	MAX
	{FdoDataType_Byte, FdoDataType_DateTime, FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Int16, FdoDataType_Int32, FdoDataType_Int64, FdoDataType_Single, FdoDataType_String}

	MIN
	{FdoDataType_Byte, FdoDataType_DateTime, FdoDataType_Decimal, FdoDataType_Double, FdoDataType_Int16, FdoDataType_Int32, FdoDataType_Int64, FdoDataType_Single, FdoDataType_String}

	SUM
	FdoDataType_Double

	UPPER
	FdoDataType_String


Table 30: Return Parameter Data Type for Supported Functions in the SQL Server Provider

7.3 Schema Capabilities and Limits

Table 31 contains the values returned when executing the new FDO schema capability or limitation APIs for the SQL Server Provider.

	Capability
	Value

	Class Name Size Limit
	200

	Data Store Name Size Limit
	123

	Description Size Limit
	255

	Property Name Size Limit
	4000

	Schema Name Size Limit
	200

	Reserved Characters
	Dot, Colon

	Supports Default
	True

	Supported Identity Property Types
	FdoDataType_Boolean, FdoDataType_Byte,
FdoDataType_DateTime, FdoDataType_Decimal,

FdoDataType_Double, FdoDataType_Int16,

FdoDataType_Int32, FdoDataType_Single,

FdoDataType_String

	Maximum BLOB/CLOB Length
	n/a

	Maximum String Length
	2^32 – 1

	Maximum Decimal Scale and Precision
	38 + 38

	Maximum Decimal Scale
	38

	Maximum Decimal Precision
	38


Table 31: Schema Capabilities and Limits for the SQL Server Provider

7.4 Class Level Capabilities

Table 32 outlines the information for each of the new FDO capability APIs for the SQL Server Provider.

	Capability
	Value

	Class Supports Write
	True


Table 32: Class Capabilities for the SQL Server Provider

8 SDF Provider

The following sections document the information for each of the new FDO capability API for the SDF Provider.

8.1 Connection Capabilities

Table 33 contains the values returned by the new FDO connection capability APIs for the SDF Provider.

	Capability
	Value

	Supports Write
	True

	Supports Multi-User Write
	False


Table 33: Connection Capabilities for the SDF Provider

8.2 Expression Capabilities

Tables 34 and 35 show the signatures for the functions the SDF Provider supports, table 36 its return parameter data type. If table 36 lists multiple return-parameter data types then the valid return parameter data type for a signature corresponds to the used input parameter data type. The only exception to this rule is the return parameter type for the functions CEIL and FLOOR where the return parameter type is always a FdoDataType_Double unless the input parameter was of type FdoDataType_Single in which case the return parameter type is a FdoDataType_Single as well.
	Supported Data Types
	Supported Functions

	
	AVG
	CEIL
	CONCAT
	COUNT
	FLOOR

	FdoDataType_Boolean
	
	
	
	X
	

	FdoDataType_Byte
	X
	
	
	X
	

	FdoDataType_DateTime
	
	
	
	X
	

	FdoDataType_Decimal
	X
	X
	
	X
	X

	FdoDataType_Double
	X
	X
	
	X
	X

	FdoDataType_Int16
	X
	
	
	X
	

	FdoDataType_Int32
	X
	
	
	X
	

	FdoDataType_Int64
	X
	
	
	X
	

	FdoDataType_Single
	X
	X
	
	X
	X

	FdoDataType_String
	
	
	X
	X
	

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 34: Signatures of Supported Functions for the SDF Provider (I)

	Supported Data Types
	Supported Functions

	
	LOWER
	MAX
	MIN
	SUM
	UPPER

	FdoDataType_Boolean
	
	
	
	
	

	FdoDataType_Byte
	
	X
	X
	X
	

	FdoDataType_DateTime
	
	
	
	
	

	FdoDataType_Decimal
	
	X
	X
	X
	

	FdoDataType_Double
	
	X
	X
	X
	

	FdoDataType_Int16
	
	X
	X
	X
	

	FdoDataType_Int32
	
	X
	X
	X
	

	FdoDataType_Int64
	
	X
	X
	X
	

	FdoDataType_Single
	
	X
	X
	X
	

	FdoDataType_String
	X
	
	
	
	X

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 35: Signatures of Supported Functions for the SDF Provider (II)

	Supported Function
	Return Parameter Data Type

	AVG
	FdoDataType_Double

	CEIL
	{FdoDataType_Double, FdoDataType_Single}

	CONCAT
	FdoDataType_String

	COUNT
	FdoDataType_Int64

	FLOOR
	{FdoDataType_Double, FdoDataType_Single}

	LOWER
	FdoDataType_String

	MAX
	FdoDataType_Double

	MIN
	FdoDataType_Double

	SUM
	FdoDataType_Double

	UPPER
	FdoDataType_String


Table 36: Return Parameter Data Type for Supported Functions in the SDF Provider

In addition to the standard functions, the SDF Provider also supports a function to return the spatial extents of values of a geometric expression. Unlike the standard functions that accept a data property as input data types, this one accepts a geometry property as the input parameter only. The function does not have additional signatures.

8.3 Schema Capabilities and Limits

Table 37 contains the values returned when executing the new FDO schema capability or limitation APIs for the SDF Provider.

	Capability
	Value

	Class Name Size Limit
	Unlimited

	Data Store Name Size Limit
	255

	Description Size Limit
	Unlimited

	Property Name Size Limit
	Unlimited

	Schema Name Size Limit
	Unlimited

	Reserved Characters
	Dot, Colon

	Supports Default
	False

	Supported Identity Property Types
	FdoDataType_Boolean, FdoDataType_Byte,
FdoDataType_DateTime, FdoDataType_Decimal,

FdoDataType_Double, FdoDataType_Int16,

FdoDataType_Int32, FdoDataType_Single,

FdoDataType_String

	Maximum BLOB/CLOB Length
	Unlimited

	Maximum String Length
	Unlimited

	Maximum Decimal Scale and Precision
	Unlimited

	Maximum Decimal Scale
	Unlimited

	Maximum Decimal Precision
	Unlimited


Table 37: Schema Capabilities and Limits for the SDF Provider

8.4 Class Level Capabilities

Table 38 outlines the information for each of the new FDO capability APIs for the SDF Provider.

	Capability
	Value

	Class Supports Write
	True if connection opened in read-write mode and the class is not abstract, False otherwise


Table 38: Class Capabilities for the SDF Provider

9 SHP Provider

The following sections document the information for each of the new FDO capability API for the SHP Provider.

9.1 Connection Capabilities

Table 39 contains the values returned by the new FDO connection capability APIs for the SHP Provider.

	Capability
	Value

	Supports Write
	True

	Supports Multi-User Write
	False


Table 39: Connection Capabilities for the SHP Provider

9.2 Expression Capabilities

Tables 40 and 41 show the signatures for the functions the SHP Provider supports, table 42 its return parameter data type. If table 42 lists multiple return-parameter data types then the valid return parameter data type for a signature corresponds to the used input parameter data type. The only exception to this rule is the return parameter type for the functions CEIL and FLOOR where the return parameter type is always a FdoDataType_Double unless the input parameter was of type FdoDataType_Single in which case the return parameter type is a FdoDataType_Single as well.
	Supported Data Types
	Supported Functions

	
	AVG
	CEIL
	CONCAT
	COUNT
	FLOOR

	FdoDataType_Boolean
	
	
	
	X
	

	FdoDataType_Byte
	X
	
	
	X
	

	FdoDataType_DateTime
	
	
	
	X
	

	FdoDataType_Decimal
	X
	X
	
	X
	X

	FdoDataType_Double
	X
	X
	
	X
	X

	FdoDataType_Int16
	X
	
	
	X
	

	FdoDataType_Int32
	X
	
	
	X
	

	FdoDataType_Int64
	X
	
	
	X
	

	FdoDataType_Single
	X
	X
	
	X
	X

	FdoDataType_String
	
	
	X
	X
	

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 40: Signatures of Supported Functions for the SHP Provider (I)

	Supported Data Types
	Supported Functions

	
	LOWER
	MAX
	MIN
	SUM
	UPPER

	FdoDataType_Boolean
	
	
	
	
	

	FdoDataType_Byte
	
	X
	X
	X
	

	FdoDataType_DateTime
	
	
	
	
	

	FdoDataType_Decimal
	
	X
	X
	X
	

	FdoDataType_Double
	
	X
	X
	X
	

	FdoDataType_Int16
	
	X
	X
	X
	

	FdoDataType_Int32
	
	X
	X
	X
	

	FdoDataType_Int64
	
	X
	X
	X
	

	FdoDataType_Single
	
	X
	X
	X
	

	FdoDataType_String
	X
	
	
	
	X

	FdoDataType_BLOB
	
	
	
	
	

	FdoDataType_CLOB
	
	
	
	
	


Table 41: Signatures of Supported Functions for the SHP Provider (II)

	Supported Function
	Return Parameter Data Type

	AVG
	FdoDataType_Double

	CEIL
	{FdoDataType_Double, FdoDataType_Single}

	CONCAT
	FdoDataType_String

	COUNT
	FdoDataType_Int64

	FLOOR
	{FdoDataType_Double, FdoDataType_Single}

	LOWER
	FdoDataType_String

	MAX
	FdoDataType_Double

	MIN
	FdoDataType_Double

	SUM
	FdoDataType_Double

	UPPER
	FdoDataType_String


Table 42: Return Parameter Data Type for Supported Functions in the SHP Provider

In addition to the standard functions, the SHP Provider also supports a function to return the spatial extents of values of a geometric expression. Unlike the standard functions that accept a data property as input data types, this one accepts a geometry property as the input parameter only. The function does not have additional signatures.

9.3 Schema Capabilities and Limits

Table 43 contains the values returned when executing the new FDO schema capability or limitation APIs for the SHP Provider.

	Capability
	Value

	Class Name Size Limit
	255

	Data Store Name Size Limit
	255

	Description Size Limit
	0

	Property Name Size Limit
	11

	Schema Name Size Limit
	7

	Reserved Characters
	Dot, Colon

	Supports Default
	False

	Supported Identity Property Types
	FdoDataType_Int32

	Maximum BLOB/CLOB Length
	Unlimited

	Maximum String Length
	255

	Maximum Decimal Scale and Precision
	255

	Maximum Decimal Scale
	255

	Maximum Decimal Precision
	255


Table 43: Schema Capabilities and Limits for the SHP Provider

9.4 Class Level Capabilities

Table 44 outlines the information for each of the new FDO capability APIs for the SHP Provider.

	Capability
	Value

	Class Supports Write
	True if file/volume is not read-only, False otherwise


Table 44: Class Capabilities for the SHP Provider

10 WFS Provider

The following sections document the information for each of the new FDO capability API for the WFS Provider.

10.1 Connection Capabilities

Table 45 contains the values returned by the new FDO connection capability APIs for the WFS Provider.

	Capability
	Value

	Supports Write
	False

	Supports Multi-User Write
	False


Table 45: Connection Capabilities for the WFS Provider

10.2 Expression Capabilities

The WFS Provider does not support any functions.

10.3 Schema Capabilities and Limits

Table 46 contains the values returned when executing the new FDO schema capability or limitation APIs for the WFS Provider.

	Capability
	Value

	Class Name Size Limit
	n/a

	Data Store Name Size Limit
	n/a

	Description Size Limit
	n/a

	Property Name Size Limit
	n/a

	Schema Name Size Limit
	n/a

	Reserved Characters
	NULL

	Supports Default
	False

	Supported Identity Property Types
	FdoDataType_String

	Maximum BLOB/CLOB Length
	n/a

	Maximum String Length
	n/a

	Maximum Decimal Scale and Precision
	n/a

	Maximum Decimal Scale
	n/a

	Maximum Decimal Precision
	n/a


Table 46: Schema Capabilities and Limits for the WFS Provider

10.4 Class Level Capabilities

Table 47 outlines the information for each of the new FDO capability APIs for the WFS Provider.

	Capability
	Value

	Class Supports Write
	False


Table 47: Class Capabilities for the WFS Provider

11 WMS Provider

The following sections document the information for each of the new FDO capability API for the WMS Provider.

11.1 Connection Capabilities

Table 48 contains the values returned by the new FDO connection capability APIs for the WMS Provider.

	Capability
	Value

	Supports Write
	False

	Supports Multi-User Write
	False


Table 48: Connection Capabilities for the WMS Provider

11.2 Expression Capabilities

The WMS Provider does not support the standard functions, but specific ones only. Those are CLIP and RESAMPLE. The signatures for those functions as well as their return parameter data type have not changed.

11.3 Schema Capabilities and Limits

Table 49 contains the values returned when executing the new FDO schema capability or limitation APIs for the WMS Provider.

	Capability
	Value

	Class Name Size Limit
	n/a

	Data Store Name Size Limit
	n/a

	Description Size Limit
	n/a

	Property Name Size Limit
	n/a

	Schema Name Size Limit
	n/a

	Reserved Characters
	NULL

	Supports Default
	False

	Supported Identity Property Types
	FdoDataType_String

	Maximum BLOB/CLOB Length
	n/a

	Maximum String Length
	n/a

	Maximum Decimal Scale and Precision
	n/a

	Maximum Decimal Scale
	n/a

	Maximum Decimal Precision
	n/a


Table 49: Schema Capabilities and Limits for the WMS Provider

11.4 Class Level Capabilities

Table 50 outlines the information for each of the new FDO capability APIs for the WMS Provider.

	Capability
	Value

	Class Supports Write
	False


Table 50: Class Capabilities for the WMS Provider

