REA Overview (source = UN/CEFACT Simple Guide to the UMM)

A.1. REA (Resource-Event-Agent) Introduction

Ontology, according to the most generally accepted e-commerce definition of that word, is a “specification of a conceptualization.” 
 The REA (Resource-Event-Agent) ontology is a specification of the declarative semantics involved in a business collaboration (or more generally in a business process). The theory behind REA comes from the field of microeconomics with specific ties in many instances to the use of economic definitions in the practice of building enterprise-wide information systems. In the UN/CEFACT work (including the BET and the BCP&MC specifications), all of the REA ontology definitions are applied to the collaborative space between enterprises where market exchanges occur in closely synchronized fashion among two or more trading partners. 
In its most simple form without a high degree of precision, REA can be portrayed as a UML class diagram with associations and generalizations relating the object classes. The intent of this appendix is to display REA simply and to explain its basic rationale. To do so, the appendix will use a set of three figures labeled A-1, A-2, and A-3. The most advanced of the figures (A-3) is a good overall guide to the BRV semantics, given both here and in the Unified Modeling Methodology (UMM) of UN/CEFACT. This appendix will also list a series of archival publications that are freely available at the following website for readers who desire more detailed explanations (http://www.msu.edu/user/mccarth4/rea-ontology/index.htm).

A.2. The Basic REA Ontology

The Basic REA model was first published in the July 1982 issue of The Accounting Review
, the most prominent, most reliable, and most tightly controlled outlet for theoretical-based accounting work in the world. Its basic premises have withstood all challenges in the 20 years since, and its components are used extensively in a variety of educational, practical, and theoretical contexts. 
Figure A-1 illustrates the basic class structure of REA ontology. The left-to-right configuration of economic Resources, economic Events, and economic Agents (renamed in UMM as “Partner”) in a typical business collaboration pattern is the source of the model’s REA name.
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Figure A-1 Basic REA Ontology

A successful business collaboration involves first and foremost two types of Economic Events, each of which details the Economic Resources involved in an exchange between two Trading Partners. For example, a Supplier (Trading Partner) transfers ownership of an Automobile (Economic Resource) to a Customer (Trading Partner) in return for which (duality association) the Customer will provide Money (Economic Resource) to the Supplier. There are two mirror-image instantiations of the object pattern shown in Figure A-1 where one transfer represents the legal or economic consideration given for the other.
The declarative semantics shown here are central to all trading relationships. Economic Resources are objects that have value and are under the control of one of the two collaborative agents. Trading partners always expect requited transfers of resources when they engage in commerce. Hence, Figure A-1 is a pattern for all economic exchanges.

A.3. Adding Commitments to the Basic Exchange Ontology

In electronic commerce, the actual trading phase of an exchange is accommodated well by the object structure shown above in Figure A-1. However, trading partners in long-term relationships need more trusted and predictable structures where both parties contract for their exchange behavior in advance. The REA ontology accommodates this expansion with the addition of the classes shown as Economic Commitments, Economic Contract, and Agreement in Figure A-2.
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Figure A-2 REA Ontology with Commitments
A Commitment is a promise by a Trading Partner to initiate an Economic Event in the future. Performing the Economic Events fulfills that Commitment. Commitments should always be reciprocated by the other Trading Partner who commits to initiate another type of Economic Event in return. An Economic Contract is a bundle of reciprocating commitments between Trading Partners who bind themselves to one or more economic exchanges in the future. A contract is a subtype of the more general object class called Agreement, and Agreements can regulate other Agreements.
In the case of the automobile-for-money exchanges discussed in the prior section, Commitments would involve the Customer agreeing to accept delivery of an Automobile on a certain date in return for which he or she would be contractually obligated to making a series of Cash payments to the Supplier for that purchase. 
In the bottom part of Figure A-2, two additional objects of the REA ontology are illustrated: Claims and Locations. 
· Materialization of Claims is sometimes needed when Trading Partners insist on documentation of partially completed exchanges (for example, when a Customer takes possession of an Automobile before paying for it in full). If needed, Claims can be instantiated by documents like invoices or by accounting artifacts like accounts-receivable. Their inclusion here is more a matter of business custom than ontological completeness.
· A Location is another object that is sometimes needed to fill out the specification for a full economic transfer. Locations simply identify the place where Economic Events take place. 
The economic and ontological foundations of commitments are explained more completely by Geerts and McCarthy.
 

A.4. Adding Types to the Basic REA Exchange Ontology

The object pattern portrayed in Figure A-2 above is primarily descriptive in the sense that it illustrates what actually occurred in an economic exchange or what has been committed to. In the UMM, these descriptive components have been augmented by prescriptive components that allow the specification of control policies or collaboration patterns. These prescriptive components are enabled by the inclusion of type images of the basic descriptive objects
. The class diagram of Figure A-3 shows these additions.
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Figure A-3 REA Ontology with Types

The addition of Types to Figure A-3 proceeds in two stages:

· The three base descriptive classes – Economic Resource, Economic Event, and Partner (Economic Agent) – have classes added for their types. These new classes are connected to the descriptive objects by typifies associations. An example of a Resource Type could be different models of automobiles. An example of Economic Event Type could be the classes of retail transaction and wholesale transactions, each with different pricing structures. An example of Partner Type could be different classes of employees, each type with separate training requirements. Additionally, the class Location is also typified. An example of Location Type might be different types of loading docks with different sizes and stress capability levels.
· The full design of the Economic Commitment would necessitate associations with between the commitment and each of the new type-level objects. These are illustrated in the figure with specifies associations. 
In addition to these two groups of additions, there are other REA associations in the UMM (and in the BET specification and the BCP&MC specification) that are not illustrated here in an effort to minimize diagram complexity. These include:

· Partner – responsible -- Contract

· Partner -- participates – Agreement

· Agreement Type – typifies - Agreement

· Partner – participates – Economic Commitment

· Economic Commitment – reserves – Economic Resource

· Economic Commitment – destination – Location

And finally with regard to Figure A-3, the partial integration of the elements of the REA ontology with the components of the UMM business collaboration framework is illustrated by showing the class for Business Collaboration (with dotted lines) and some of its associations with REA classes (also illustrated with dotted lines). Outside of its use with the UMM and the attendant specifications, the REA ontology has a three-level architecture that is explained by Geerts and McCarthy.
 In the UMM, this three-level architecture is effected by the integration of REA components within the business collaboration framework and by the connection of the Business Requirements View (BRV) to the to the Business Domain View (BDV) above it and the Business Transactions View (BTV) below it.
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