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Selection Item Data Types


Overview


This paper discusses selection item data types, compares them to enumeration data types, and describes the relationship between selection item data types and registered values for selection items. These concepts have been used successfully in previous SC24 standards including PHIGS and GKS. There have been bindings of selection item data types to Fortran 77, Fortran 90, Ada, Pascal, and C.


Characteristics of selection item data types


Selection item data type are a form of integer data types in which each integer value is assigned a specific meaning. Each meaning represents a different interpretation of the concept represented by the data type. For example, there are many different formats for representing image data in the world. Each format is assigned a value in the selection item data type and a corresponding name. In the SEDRIS standard, the following is the initial definition for a selection item for Image formats (called graphic formats in current SEDRIS work):


SE_GraphicFormat Graphic_Format


typedef SE_ShortInteger	SE_GraphicFormat;


#define SE_GF_GIF	((SE_GraphicFormat)(1))�#define SE_GF_TIFF	((SE_GraphicFormat)(2))�#define SE_GF_BMP	((SE_GraphicFormat)(3))�#define SE_GF_PICT	((SE_GraphicFormat)(4))�#define SE_GF_JPEG	((SE_GraphicFormat)(5))�#define SE_GF_NITFS	((SE_GraphicFormat)(6))�#define SE_GF_MPEG	((SE_GraphicFormat)(7))�#define SE_GF_QUICKTIME	((SE_GraphicFormat)(8))�#define SE_GF_JPEG2	((SE_GraphicFormat)(9))


Note that only positive values are assigned. Negative numbers are reserved for implementation-dependent private usage (for locally defined image formats) while numbers above 1000 are reserved for registration. Numbers between the highest assigned and 1000 inclusive are reserved for future standardization.


It should be obvious that the above list is not complete. In fact, there are two SC 24 standard formats which should be in the above list and are not. These are BIFS and PNG. It should also be noted that not all of the formats described above are international standards. In such cases, it may be better to not require their support but place them in the registry for optional support. The concept of the registry is described in Section 2.


Binding of Selection Item Data Types


In the C programming language, selection item data types are bound to C integer data types as illustrated in the previous section. For each standardized value, a macro is defined for each standardized value. This macro assigns a name to a value and casts that value to the selection data type. In this way, tight type checking can be performed when the macro is used.


Reason for Differentiation between Enumation Types and Selection Item Types


International standards tend to be very long lived. During their lifetime, it is expected that many implementation will be produced each of them with multiple versions. To insure that content can be used on each of the implementations and relatively independent of minor version releases, enumeration data types should not be used for extendable value sets. Many programming languages treat enumeration data types as closed value sets. That is, the set of values which comprise the set of all enumerations is closed end. A typical enumeration data type is Boolean which has the complete set of values (FALSE, TRUE). There are no other values possible. 


Content created with an enumeration data type containing a different value set from that of the receiving implementation may generate invalid value run-time errors if one of the enumerants which differ between the source implementation and the destination implementation is referenced. This may occur prior to, or as, the implementation attempts to range check the incoming value. Hence, in SC 24 standards, open ended value sets are called selection item data types and are typically bound to integer data types. This allows additional values to be added without the possibility of range exceptions.


Registry of Graphical Items


The International Standards Organization has created the Registry of Graphical Items to be the place where additional values for selection items and other registerable things are maintained. There are other registries recognized by ISO including the Registry of Character Sets (e.g., Latin 1).


The Registry of Graphical Items was instigated by, and controlled by, ISO/IEC JTC 1/SC 24. SC 24 is responsible for insuring the integrity of content of the registry including approving new items to be added. The Registry is managed by  an appointed Registration Authority, currently the National Image and Mapping Agency (NIMA) of the United States Department of Defense which has delegated actual administration to JTCO in Fort Huachuca, AZ.


SC 24 has prepared a set of procedures for maintaining the Registry of Graphical Items. These procedures are published as an ISO/IEC Technical Report and describe the manner in which submissions of items for registration are to be processed. Each standard as it is developed creates a list of items which may be registered. Some standards also add there normal standardized values to the registry so that a complete list of values for each item class is available therein.


Typically, items may be submitted by any national body or by SC 24 itself. Such items are then reviewed by the subgroup within SC 24 which has responsibility for the standard whose item is being registered. For example, PHIGS and CGM items are reviewed by SC 24/WG 6. Registration of a new item occurs when the item name, semantic interpretation, and all relevant encodings and language bindings are approved by SC 24. At this point, the documentation is sent to the Registration Authority for placement in the registry.


Processing of a registration request is usually fairly expeditious with new items typically appearing within a year of submittal. This can take longer if the semantic interpretation is either complex or controversial although this is not typical.


Registered items are not required to be supported by their underlying standards. However, an implementation which does elect to support a registered item, is required to conform to the specification in the registry.


Popular registered items are often folded into new revisions of a standard and, at that time, may become normative parts of that standard. Unpopular items or items with narrow focus usually remain in the registry. While it is possible to remove items from the registry, this is infrequent and usually occurs due to unfixable flaws later identified in the registered item specification. Registered profiles may be removed because of obsolescence.


Recommendations for SEDRIS


It is recommended that data types in the SEDRIS specification be reviewed for conversion from enumeration data types to selection item data types. The latest draft of Part 1 has made a preliminary attempt to do this but more review is needed.


Recommendations for EDCS


By the very purpose of the EDCS standard, all classes should be considered selection item data types. This will allow much more flexible addition of new attributes, classes, and units.
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