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Application Class Identifier (ACID)
Background

The concept of Application Class Identifier (ACID) and Application Context Mark (ACM) ACID/ACM was originally conceived many years ago with the earliest versions of Dedicated Short Range Communications (DSRC) standards. Technologies and uses of DSRC have certainly changed since then, but the basic intent is believed to be valid still. The concept is to have a hierarchical definition of applications in a manner that minimizes the registration and management needs of assigned values. The IEEE 1609 set of standards are a form of DSRC based on IEEE 802.11 that are known as Wireless Access in Vehicular Environments (WAVE).
No attempt will be made within this tutorial to describe how ACIDs are used other than to say that the ACID is used to identify the application for which IEEE 1609 standards provide communications services. 

Need for identifier
There is a need (a full discussion of this need is outside the scope of this document) to be able to uniquely identify each application and occasionally the context within which this application is operating. There are many general types or classes of applications envisioned for DSRC/WAVE, examples being vehicle safety, trucking fleet and freight management, and retail operations. Within each class, there may be dozens or even hundreds of specific instances (defined as a uniquely identified or addressed element). In some cases, there may be a need for identifying the operational context in which the application exits, such as entering versus exiting a roadway.
Hierarchical Identification Approach

Each specific application element must have a globally unique value. When considering the global potential with regional differences, the result is many hundreds of thousands of potentially unique entities that must be identifiable. An application being used in France must be capable of being uniquely identified from the equivalent application entity operating in Germany or the US. This location dependence may also exist at lower layers, such as between states/provinces or cities. In addition, the local operational context (such as entering versus leaving a highway) may enter into the needs for unique identification. The result is an extremely large scope of potential identification values that must be kept globally unique. The number of potential identifiers world-wide makes it prohibitively difficult to define and maintain uniqueness if kept as a simple number. It is therefore broken down into a hierarchical structure that permits the management of assigned/used values on a much smaller scale. 
At the top of the identification hierarchy is the Application Class Identifier (ACID) which merely identifies the class of application, not the specific instance or usage. Below the ACID is the Application Context Mark (ACM) which may be further broken down into specific subclasses, geographical areas, operational contexts, or other subdivisions of identity. The ACM structure for one class, such as vehicle safety, is not expected to be the same structure for another class, such as freight management.
While the ACID registration is managed by IEEE, each ACM may then be managed by a different registration authority. The major reason for having each ACID’s ACM registration managed by different organizations is to permit the ACM registration authority to be operated by the subject matter experts for that ACID. Experts in vehicle safety are not expected to also be experts in freight management, toll collection, or retail sales.

With this hierarchical approach, the assignment and management of the ACID can occur with no knowledge of how the ACM may be defined for each ACID.
ACID Parameter

The ACID is an 8 bit integer used to identify the type of ACM which will be associated with it. With the hierarchical approach taken, relatively few ACIDs can support many hundreds of thousands of unique applications entities (each defined by their unique ACM). The number of ACIDs thus needs to represent only the general class of application with some instances wherein the same class may be managed by different standards organizations.

At present, there are only 23 ACIDs defined which cover all classes of applications that have been identified to date. There are a few, such as ACID = 1 for Automatic Fee Collection, that was defined by CEN primarily for European toll road applications, that can be expected to have an equivalent ACID for toll roads not using the European approach. The list of currently defined ACIDs is given in the current registration table below. 
Based on a review of potential applications conducted several years ago, it seems reasonable that an 8 bit parameter, allowing 254 different ACIDs, will be sufficient for the lifetime of the IEEE 1609 standards. Part of the registration authority’s responsibility is to avoid assignment of ACIDs indiscriminately or without proper justification so as to prevent running out of available numbers. 
ACID Registration

There is a need to manage the registration of ACIDs on a long-term basis. The current proposal is for IEEE (the RAC) to perform the management and registration of ACIDs.

What is required for the registration authority is: 

1. Maintain uniqueness of each ACID.
Beyond the obvious need to have unique numerical values, it is also desired for each ACID to be unique in its meaning and responsible organization. The ACID identifies not only the class of applications, but also the organization responsible and the standard/guideline for using this ACID, which will include the ACMs for this ACID. If a new request represents the same basic functionality (based on the class description) of an existing class it is highly desirable that a new ACID value not be assigned. The requestors should be encouraged to use the standard/ guideline for the existing ACID. The requestor may object to this, as they presumably would not have made the request if the existing ACID were acceptable. In such case, it is up to the requestor to justify the need for a new ACID assignment. If sufficient justification is provided, then a new ACID can be assigned. An example would be if the International Bridge Tunnel and Turnpike Authority (IBTTA) wanted to develop a standard/guideline for toll collection that differed from ACID = 1 (Electronic Fee Collection) defined in ISO standard 14906. Thus, is possible to have multiple ACIDs that have comparable definitions (such as toll collection/electronic fee collection), but that have different organizations responsible and different standards applicable. To prevent an unnecessary proliferation of ACIDs, duplication of class types is allowed but discouraged.
2. Provide a means whereby all interested parties can easily access the list of assigned values, including the associated information for each.
It must be easy for anyone interested in the subject to find and review the list of currently assigned ACIDs. This will include the full description of the application class, the responsible organization and contact information, and identify the controlling standard or guidelines for using this ACID. If this standard/guideline is not directly accessible at this location, then necessary information will be provided on where/how to obtain this information. With the current state of the art, this visibility is best provided by a web page that is easily found.

The ACID list will be included within IEEE 1609.3, but this list will be updated only with each update to 1609.3 rather than with each new ACID assignment. IEEE 1609.3 would provide the URL for the official registration list as well as an advisory that the published list is not expected to be current.
3. Receive requests for new assignments, evaluate the request, and respond appropriately.
It must be relatively easy for anyone requiring a new ACID assignment to make such a request. The same WEB site where currently assigned values are provided should also indicate the manner in which a new request can be made. A request form must be made available, together with instructions for completing it. 

The request form should include at least the following information:
· Name of new ACID

· Definition/description – must be suitable for identifying the difference between this and any other ACIDs with similar sounding names or descriptions
· If similar to any existing ACIDs, an explanation as to why a new ACID is required (why can’t the current one be used?). 

· The identity of the responsible organization, including the primary individual contact information.

· If available, the identification of the standard or guideline that will be used to manage the ACMs for this ACID. If none exists, then a description of the plan for developing such a standard/guideline, including the anticipated date of completion.

A new ACID will not be assigned simply because there is a request. Several criteria must be met before a new assignment may be made:

a) The requested ACID represents a meaningful class of applications. Examples of such classes are in the current registration table below. A request that is overly specific and of limited potential may not be justifiable. Applications that would more properly fit as an ACM within another ACID should be rejected and referred to the authority responsible for that existing ACID.

b) There must be a suitable organization that accepts responsibility for this ACID. No individuals or single companies, only identifiable/recognized standard organizations or industry groups/consortiums. This is to prevent a proliferation of ACIDs that represent a given company or product that would defeat the concept. The responsible organization must be widely recognized within the subject area, be capable of developing and maintaining the necessary standards or the life of these standards. For example a recognized SDO such as IEEE, SAE, or ISO, or a permanent trade organization such as the American Trucking Association (ATA). Not acceptable would be temporary industry consortiums (such as ones formed for a specific project or with a limited lifetime which may not be around for the duration of the standards) or consortiums of a small group of companies that are not representing the industry of which they are a part (these can be supported within the ACM fields rather than by the ACID). In some cases, the acceptability of the organization may not be immediately evident and a judgment call would be required.
c) The rationale for assigning a new ACID when there is already something suitable must be convincing. This may be difficult to verify when the ACID registration authority is not proficient in all of the applications that are represented, but is necessary to ensure that there is not an explosive growth of ACIDs that would defeat the concept. The rationale must address the reasons why any existing ACM standard/guideline does not support the applications of interest. 

d) A single point of contact must exist for this organization. Not only is this required on order to answer any question that arise from the request, but is also required for publication so that all other users know who to contact. There may be two contacts, one for the ACID approval process and another for the long-term contact.
e) A plan or guideline for using the ACID must be provided to ensure that there is a basic strategy for the ACMs within this ACID. An example is provided in the Annex, showing how this ACM strategy supports the needs of multiple companies/users of this fictional ACID, each of which may have different ideas of how to implement their individual software products. The goal is interoperability where required, but individual freedom of use when interoperability is not required. For instance most safety applications must be interoperable between all users/vehicles regardless of manufacturer. The retail example only requires interoperability within a given company, but the ACM must be interoperable with respect to identifying the company. If the proposed plan does not address the needs for interoperability when needed, then it should not be accepted.
The registration authority will review all such requests and determine if a new ACID should be assigned. Details of this review process are to be determined. The process is expected to make use of a group of individuals familiar with the IEEE 1609 set of standards and the more common applications to be supported. This review group need not be fixed for all time or all ACID requests, it may include many individuals that are available on an as-needed basis. The review process is expected to occur by means of electronic communications (e.g. e-mail & telephone) and not require face-to-face meetings. This review group may also include all contacts identified for existing ACID assignments. If a new ACID is assigned, then this will be entered into the “official” list and all interested parties notified. The results will be provided to the requestor. 

As implied in the review process, part of the registration authority responsibility is to maintain an e-mail list of all parties that have indicated an interest. This is so that they can be immediately notified when any changes have been made to the list. Any user of this information should not be required to periodically review the list to determine if their products are suddenly made obsolete or outdated  because of the actions of another party. This also implies the need for the registration authority to have a means for interested parties to sign up for such automatic notification and updating their contact information.

Current Registrations

The original set of ACIDs (originally known as AIDs) were defined about 8 years ago by CEN and then brought into ISO TC204/WG15 for the DSRC standards being developed at that time. Unfortunately, there were many assigned values/names of ACIDs for which there was no known organization to which they could be assigned. The ISO WG assumed that all applications would be managed by either ISO or CEN, so they were not particularly concerned about this at that time. For these ACIDs, the description is not defined and there is no assignment to a responsible body. These unassigned values are retained solely to prevent potential problems or confusion in the future. Unless an agreement can be reached with ISO TC204, these values should be simply treated as reserved and unavailable. In most cases, the description is relatively obvious from the class name, it is left undefined within this table only because it has never been defined in an official manner. 
List of currently assigned ACIDs

	ACID value
	Class name
	Description
	Assigned organization
	Applicable standard

	0
	system
	Undefined/reserved
	
	

	1
	automatic-fee-collection
	Primarily toll collection, but can be applied to any fee collection
	ISO TC204/WG5
	ISO 14906 (CEN/TC278/WG1/N367)

	2
	freight-fleet-management
	Value assigned by CEN but without definition or responsible SDO 
	ISO TC204 or CEN TC278 ?
	

	3
	public-transport
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	4
	traffic-traveler-information
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	5
	traffic-control
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	6
	parking-management
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	7
	geographic-road-database
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	8
	medium-range-preinformation
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	9
	man-machine-interface
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	10
	intersystem-interface
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	11
	automatic-vehicle-identification
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	12
	emergency-warning
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	13
	private
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	14
	multi-purpose-payment
	Value assigned by CEN but without definition or responsible SDO
	(suggest a credit card consortium or OmniAir)
	

	15
	dsrc-resource-manager
	
	IEEE 
	IEEE 1609.1

	16
	after-theft-systems
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	17
	cruise-assist- highway-system
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	18
	multi-purpose-information system
	Value assigned by CEN but without definition or responsible SDO
	ISO TC204 or CEN TC278?
	

	19
	public-safety
	Applications involving public safety such as police, fire, and rescue. (this is not an official definition, it is included here to get discussion started on the subject).
	(NPSTC?)
	

	20
	vehicle-safety
	Applications providing improved safety between vehicles and between vehicles and the roadway
	SAE (Motor Vehicle Council)
	SAE J2735

	21
	general-purpose-internet-access
	Internet access for general purposes such as web access and e-mail
	(IETF?)
	

	22
	on board diagnostics
	
	SAE or ISO TC22?
	

	23
	security manager
	
	IEEE
	IEEE 1609.2

	24
	signed WSA
	
	IEEE
	IEEE 1609.3

	25 to 250
	Reserved for future assignment
	
	
	

	250 to 255
	Reserved for future ACID extension 
	
	
	


ACM

The ACM is used to uniquely define a specific instance of an application (which may include the context in which it is used) within a given class of applications (i.e. for a specific ACID). Maintaining a flat list of ACMs that would apply to all ACIDs would be nearly impossible due to the extremely large number of potential application instances and the differing needs of each class of application. The ACID/ACM hierarchy allows a totally different definition of what an ACM is for each ACID. It is left to the organization responsible for each ACID to define the make up and usage of the ACMs for that class of applications. An example of a hypothetical ACM usage is provided in the Annex
Annex – ACID and ACM Usage Example
Retail Sales Example 

For illustration purposed, ACMs for a hypothetical ACID for the retail industry will be described. This ACID would be managed by an industry association which would assign corporate IDs and the general structure of the ACM. Types of corporations that might use this ACID include drive-through pharmacies, fast food restaurants, and gas stations. The industry association decides that the ACM will consist of one 2 byte parameter identifying a corporation and a 6 byte parameter left for each corporation to define.  This being a decision of this hypothetical trade association, other ACID’s may operate with different rules and thus different ACM sizes. This ACID/ACM thus appears to have the hierarchy structure shown in Figure 1 below.
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Figure 1. ACID/ACM structure used for retail sales. 
For this example, the trade association is only responsible for assigning and managing these corporate IDs and defining the rest of the ACM as a 6 byte field left to each corporation to define. For example, McDonalds may elect to break up this 6 bytes into three fields: 2 bytes for a location identifier to allow the following fields to be unique to a given country or region; another 2 byte field identifying each individual restaurant within this country or region; and another 2 byte field for the actual application instance. Shell Oil might break up the level 2 ACM field into only 2 parts, one identifying a specific service station and one for the specific application instance. And CVS pharmacy may use this entire 6 byte field as the application instance. Thus each company using this ACID may have different interpretations of the ACM as shown in Figure 2. 
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Figure 2. Hypothetical ACM usage for retail sales ACID.

There would be no standard data dictionary/message sets, nor standard processes for this ACID, these would be left to each corporation to define on their own.
This ACM structure permits each company to define their own application instances without having to reach consensus with their competitors or with companies that have a totally different model of operations. In this example of retail sales, it would be unrealistic to expect McDonalds to share application instance definitions with Shell Oil, and there is not even a need for them to coordinate in registering application instance ID values. Each company can be 100% responsible for their own definitions and registrations without having to coordinate with each other. An example of how this becomes manifested into ACID/ACM fields is shown in Figure 3.
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Figure 3. Corporations may alter the makeup of the second ACM field
The association responsible for this ACID would then, in addition to managing the corporate IDs, publish a standard that defines the ACM as consisting of one 2 byte parameters for the corpID, and 6 byte field that is left for the corporation to define. The only restriction on corporations using this would be the value of the CorpID and the existence of, and size of, the other field.

This could be adapted in different ways. For example, one company may want to have specific stores/locations identified, and another would not. This is illustrated in Figure 4.
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Figure 4. Example of different ACM usage within same ACID
