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Abstract 

This paper presents a rationale for future ODP work, RM-ODP Enterprise Language and 
Application Architecture, and provides several proposals to it. This includes initial extensions 
of the language to address several deficiencies identified and guidelines on how to use and 
relate ODP viewpoint specifications. The extensions are based on relevant concepts from 
economics and business practices as well as the ideas pertinent to the reasoning about 
normative systems, i.e. the systems in which behaviour of interacting agents is governed by 
norms [11]. Agents can be humans, computers or organisations and norms prescribe 
obligations, permissions and prohibitions as well as rights of agents. 
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1. INTRODUCTION 

The recent publication of RM-ODP Standards (Part 1 [1], 2 [2] and 3 [3]) is a significant 
milestone for the future of distributed object computing. The standards embody a consensus of 
leading distributed systems architects and major industry players on critical issues related to 
the specification and design of ODP systems. RM-ODP concepts such as trader, streams and 
type management are already finding their way into commercial products like CORBA. This 
reflects the recognition of users and builders of ODP systems that RM-ODP offers valuable 
guidelines for dealing with complexities inherent in ODP systems. 

The completion of the Reference Model is only the first step towards a comprehensive set of 
ODP standards. New standards will address specific ODP components or specific areas of 
importance for users of ODP systems. It is the combination of market pressures and maturity 
of relevant technology that dictates the directions for future ODP standards. 

An area which requires urgent further standardization is RM-ODP Enterprise Language. 
The major market factor driving this is the increasingly global nature of business 
environments. The maturing distributed object technology and Internet connectivity provide a 
good base for inter-enterprise interactions in a global electronic commerce system. What is 
required is a definition of (and an agreement on) the semantics of concepts common to many 
businesses. The semantics should be generic enough to be applicable for the description of 
business events, policies and processes across many type of enterprises. The need for such 
generic semantics has also been recognised in some commercial efforts such as [7]. 

J. Rolia et al. (eds.), Open Distributed Processing and Distributed Platforms
© IFIP International Federation for Information Processing 1997
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As explained in this paper, the current enterprise language needs extensions and refinements 
to fulfil the above semantics requirement. It also needs a more concrete description of the 
relationships between the enterprise and other viewpoint specifications. The proposed ODP 
New Work Item, 'RM-ODP Enterprise Language and Application Architecture', aims at 
addressing these requirements. The scope of this work is related to several other ODP activities 
and to recent efforts within OMG and Object Oriented Analysis and Design communities [10]. 

Section 2 explains major deficiencies of the enterprise language by means of an example. 
Section 3 proposes initial extensions to the language and some guidelines for using enterprise 
specifications. Section 4 discusses relationships between viewpoint specifications. The main 
points of the paper and some related work are summarized in section 5. 

2. DEFICIENCIES OF THE CURRENT RM-ODP ENTERPRISE LANGUAGE 

To illustrate some of the inadequacies of the enterprise language we use it to describe a 
specific application architecture, a Business Contracts Architecture (BCA) [6]. The BCA was 
developed to address a major requirement of ODP systems: interworking across organisational 
boundaries. The BCA facilitates many kinds of business contract scenarios and thus provides a 
rich setting for testing the expressiveness of the language. The BCA is based on a framework 
which includes major aspects of business contracts: 

Business contract domain - a context determined by a set of rules and the restrictions 
placed on contracts. The rules normally derive from statutory or administrative law. Inter
actions between parties belonging to different domains are normally governed by a set of 
policies which apply across domains, and thus define a higher-level domain. 
Business contract negotiation- a process of offers and counter-offers in which trading part
ners (directly or via third party) come to an agreement regarding the terms of the contract. 
A successfully negotiated contract can be submitted for validation. 
Business contract validity - a process of ensuring legally valid contract instances. Typically 
a business contract is valid if it satisfies four requirements: 

a) agreement: an offer seriously and clearly made by one party to another party, who must 
accept it seriously and clearly and without reservation. 

b) consideration: something of value that each party gets or gives. Parties thus establish 
obligations to each other. Consideration can take the form of money, acts performed or 
withheld, services rendered, property or individual rights. 

c) competence: the ability to incur liability or to gain legal rights (e.g., whether individuals 
have an authority to represent their organisation in contract establishment). 

d) legal purpose: compliance with law. A contract cannot be enforced unless the actions 
agreed are legal in the jurisdiction where the contract is made. 

Business contract monitoring is a process of observing the activities of the parties that are 
governed by a contract. This can be performed by the parties themselves, or trusted third
party agents acting on behalf of some or all participants in the contract. 
Business contract enforcement is a process of ensuring correct behaviour of parties to the 
contract. It can be pro-active, ensuring that actual behaviour conforms to the contract, or 
reactive, ensuring corrective actions to minimize the deviation from the contract. 

In using the enterprise language for the BCA description we highlight those language 
aspects which require further refinement (denoted as Note in text below). The major enterprise 
language definitions (in quotes), are introduced according to the order in which they appear in 
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the RM-ODP Architecture [3]. This 'step by step' approach is adopted in the absence of any 
guidelines for the use of the enterprise language. 

2.1. Enterprise Language (Clause 5, Part 3) 

"An enterprise specification defines purpose, scope and policies1 of an ODP system." 

The purpose of an ODP system corresponding to the BCA model is to facilitate inter
organisational business contract activities. Its scope covers common business practices and 
business contract law of the underlying jurisdiction. Policies of such a system reflect rules of 
the jurisdiction in which a system is realized (they are discussed in 2.3.2). 

Note: there is no formal definition of 'purpose' and 'scope' - we use these terms according to 
their usual English meaning. 

2.2. Enterprise Language concepts (Clause 5.1, Part 3) 

Concept 1: "Community - a configuration of objects formed to meet an objective. The objective is 

expressed as a contracfl which specifies how the objective can be met." 

The BCA community is comprised of objects which are configured to facilitate inter
organisational business contract operations. These are enterprise objects which fulfil one or 
more of the roles of BCA (listed in 2.3.2). Since the BCA can support different contract 
scenarios, different configuration of enterprise objects are possible. The collective behaviour 
of the objects forming the BCA community is specified in terms of contracts which express 
rules of obligation, permission or prohibition about these objects. These contracts express the 
objective of the BCA community. 

Concept 2: "<X> federation- a community of <X> domains" 

In a global electronic commerce system various jurisdictions can prescribe rules for on-line 
contract activities, thus they are controlling objects (i.e. Legal Entity objects) of the respective 
domains. In order for the objects from different business contract domains to perform contract 
operations autonomously, a federation between these domains needs be established. In the 
BCA this can be done via a federation contract between Legal Entity objects (Fig.!). 

Note: due to the lack of diagrammatic representations for enterprise objects we use the 
OMT notation (also used in [1]) to depict these concepts. 

2.3. Enterprise language structuring rules (Clause 5.2, Part 3) 

To simplify exposition we select four structuring rules which capture most of the 
recommendations of the current language for structuring of an enterprise model, as follows. 

2.3.1. Rules relating to enterprise specification - general 

Rule: "An enterprise specification defines and the enterprise language is able to express the pur
pose, scope and policies of an ODP system in terms of each of the following items: 

I. Part 2 concepts [2] are italicised when needed to be differentiated from English meanings of terms. 
2. The term 'contract' here refers to the Part 2 definition of contract. It is important to distinguish this 
notion from 'business (or enterprise) contract', a business concept positioned within the BCA. 
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- roles played by the system; 

- activities undertaken by the system; 

-policy statements about the system, including those relating to environment contracts." 

The activities of an ODP system corresponding to the BCA are: contract validation, 
negotiation, monitoring and enforcement (the roles and policies are described in 2.3.2). 
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Figure 1: Community and federation 
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Rule: "In an enterprise specification, an ODP system and the environment in which it operates are 
represented as a community. At some level of description the ODP system is represented as an 
enterprise object in the community." 

At some level of description an ODP system resembling the BCA can be regarded as an 
enterprise object. This object and its environment form a higher level community. Part of the 
environment are those objects which control and make use of the system (Fig.!): 

A Legal Entity object, which administers the rules of the Legal Rules Repository object 
(discussed below). 
The enterprise objects which represent trading partners, e.g. organisations establishing EDI 
agreements (they use the system to select their contract operations). 
The Owner of this system, who charges for usage of the services and resources of the BCA. 

Note: Part 3 only states that "a resource is either consumable or non-consumable", but does 
not define this concept. In addition, there is no definition of important enterprise concepts 

such as a "service"3 (as distinct from a resource) and an "owner". 

Rule: "The objectives and scope of the ODP system are defined in terms of the roles it fulfils 
within the community of which it is part, and policy statements about those roles." 

3. There is an informal definition of service in Part 2 (in clause 8.1), i.e., a "service" is a particular 
abstraction of behaviour expressing the guarantees offered by a service provider 
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The role of an ODP system which implements the BCA is to provide electronic support for 
inter-organisational contractual activities within a business community (its objective). In so 
doing, the system is subject to policy statements emanating from the business contract law of 
the underlying jurisdiction (its scope). 

2.3.2. Rules relating to the specification of a community 

Rule: "A community is defined in terms of each of the following elements: 

- the enterprise objects comprising the community; 

- the roles fulfilled by each of those objects; 

- policies governing interactions between enterprise objects fulfilling roles; 

- policies governing the creation, usage and deletion of resources by enterprise objects; 

- policies governing the configuration of enterprise objects and assignment of roles to ent. objects; 

- policies relating to environment contracts governing the system." 

The ODP community which consists of i) an ODP system corresponding to the BCA and ii) 
its environment, is defined in terms of the following elements: 

1. Enterprise objects comprising the community. 

Enterprise objects within the BCA community fulfil one or multiple roles (listed below). 

2. Roles of the enterprise objects forming a community are as follows (Figure 2). 

Roles identified within the BCA are: 

a) Contract Repository (CR): stores information about contract element types common to 
many contracts (e.g. the date of the contract agreement and identifiers for trading part
ners) and different contract templates, ranging from simple contracts (no on-going rela
tionship between parties) to complex, inter-organisational contracts. 

Note: in the current language there is no notion of time suitable for enterprise modelling 
(Location in time concept [2] thus needs to be extended to address this problem). 

b) Notary - stores contract instances after a contract has been negotiated/validated. This can 
be used as evidence in subsequent monitoring/enforcement activities. 

c) Legal Rules Repository (LRR) - stores the rules and policies of a particular legislative 
domain. It is administered by the Legal Entity object. 

d) Contract Validator (CV) - ensures the creation of legally valid contract instances. This 
includes the checking of the following aspects of contract validity. 

i) competence, by verifying the capacity of potential trading partners, 

ii) clarity, by checking whether a contract type corresponds to the one in CR, 

iii) legal purpose, by comparing contract actions' description with those in LRR, 

iv) consideration, by checking whether the contract template contains those contract 
elements which describe what is exchanged between the parties. 

e) Contract Negotiator (CN)- mediates the negotiation process. 

f) Contract Monitor (CM) - monitors activities of parties and signals a non-performance to 
aCE role. CM can be required to monitor QoS, as specified in a contract. 

g) Contract Enforcer (CE) - makes an enforcement action. 
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h) Contract Administrator (CA) - a trusted authority which administers contract types 
stored in the CR. 

Note: both the LRR and CA require the notion of an 'administrator' role, which does not 
exist in the current enterprise language. 

contract 
agreement 

Administered 
by 

BCA object 1 

L------------------~ 
Figure 2: Roles in the DCA community 

Roles of the BCA system's environment are: 

i) Party to a contract (trading partner) -uses services of the BCA 

j) Legal Entity- defines/controls contract domain (administers rules within the LRR) 

k) BCA Owner - defines charging and usage policies for BCA services 

We note that not all of the roles need to be filled. Some contractual scenarios may require 
only certain configurations of enterprise objects, e.g. CV and Notary or CV, Notary, CM and 
CE. These different object configurations constitute the respective communities. 

Note: the order of the structuring rules listed in the community description implies that the 
identification of enterprise objects precedes the identification of roles. We contend that this 
order should be reversed because enterprise objects fulfil roles. 

3. Policies governing interactions between enterprise objects fulfilling the roles. 

When fulfilling the above roles, the interactions of objects are subject to permission, 

obligation and prohibition rules. Each role of the BCA specifies an obligation policy statement, 
e.g. the CV is required to ensure the validity of business contracts. A permission policy 
applies, for example, to the CA role: only an enterprise object with this role is permitted to 
administer types in the CR. Prohibition statements apply to trading partner roles (e.g. objects 
with these roles must not have access to LRR, CE orCA). 

4. Policies governing the creation, usage and deletion of resources by enterprise objects. 

There are several policies in this category. For example, only the CA is permitted to create 
(delete) an entry within the CR, and a similar policy applies to the Legal Rules Administrator 
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and the LRR. Additionally, each of the resources owned by the BCA enterprise objects is 
subject to the usage policies, which apply to parties using the BCA. 

5. Policies governing the configuration of enterprise objects and assignment of roles to enter
prise objects. 

These policies depend on the ownership of individual enterprise objects. Each of the objects 
can be owned by a different provider. The provider prescribes how objects can be configured 
while obeying the policies of the environment contract (below). 

6. Policies relating to environment contracts governing the system. 

These are derived from the rules of the corresponding jurisdiction. 

3. INITIAL PROPOSALS FOR THE ENTERPRISE LANGUAGE 

The above example suggests a need for several extensions and refinement of the current 
language. We summarize these and propose several initial extensions. 

3.1. Extensions of the Enterprise Language 

We started with the identification of the main purpose, scope and policies of an ODP system 
corresponding to the BCA. The system was positioned within a broader community that 
includes its users, provider(s) and legal entity objects. The role of the BCA was also explained. 
The system was then analysed as a community comprised of several enterprise objects along 
with the relationships between them. In the absence of a definition for the 'objective' of a 
community, we used it in its English sense. However, since this notion is frequently used in 
business enterprises, we believe that it is important to explicitly define this notion so that it has 
a normative role. We propose the following definition: 

Objective: a purpose with a defined measure4. 

The process of our initial identification of one enterprise object (BCA object in Fig.l) and 
its further refinement into several enterprise objects has shown the need for clear guidelines for 
the identification of enterprise objects. In selecting the enterprise objects we found the notion 
of an 'owner' useful as a guideline for the identification. We assumed that each enterprise 
object was owned by a provider who had the right to determine its own set of policies (e.g for 
billing and administration). Hence, we believe that it would be beneficial to define the concept 
of owner at a finer and more useful level. In particular, this should reflect the fact that this 
notion is associated with the concept of rights, i.e: 

Owner - an entity which has certain rights with regard to an entity. 

This definition requires a normative definition of the notion of right. While part 2 defines 
deontic concepts of obligation, permission and prohibition, it does not mention the concept of 
'right'. We argue that a new Enterprise Language standard needs to be extended with this 
deontic concept because it is fundamental to many economic and legal systems. For example, 
the transfer of rights is a central element of economic transactions: exchange of goods or 
services means exchange of rights to use these. 

4. The notions of purpose, strategy, plan and related concepts are extensively described in [9]. It is worth 
considering how these definitions can be used for new Enterprise Language. 
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Further, it is also important to provide additional normative concepts to reflect the 
mechanisms commonly used in economic transactions. These concepts are resource, service, 
service provider and user. The proposed definitions are: 

Resource; an entity which is utilised by an activity in order to meet an objective. A 
resource can be either consumable or non-consumable. 

Service; a set of actions to perform some function with a particular objective. 

Service provider: a role with a capability to provide a service. 

User: a role which uses a service to achieve its own objective. Typically, the right to use a 
service is acquired through the payment for its use. 

The specification of the terms which define how information, a service or a resource is to be 
exchanged for payment is typically included as part of the corresponding contract 
specification. Within a domain of commercial transactions, such a contract specification 
embodies main aspects of business contracts as discussed in the context of the BCA. Thus, in 
addition to the concept of Part 2 contract, it is valuable to have a more concrete set of concepts 
which closely reflect typical operations associated with business contracts. To this end, we 
propose a "business contract" definition, derived from the definition of the Part 2 "contract" 

Enterprise (business) contract: a contract which complies with the rules of the corre
sponding contract domain. A business contract can involve business contract validation, 
negotiation, monitoring or enforcement activities. 

This definition caters for both explicit and implicit contracts. The former rely on the rules 
set up by the corresponding legislative systems and are controlled by explicit retributive 
structures. The latter take into account the fact that speech acts, pervading many social 
structures, can imply various commitments and can rely on implicit retributive structures. 

When a business contract specifies an exchange of a service, the notion of Quality of 
Service (QoS) as a consideration element must be expressed. We first introduce the definition 
of a 'value' (which can also be used for other enterprise needs) and then QoS: 

Value: something that can be quantified, e.g. by ranking or measuring. 

Quality of Service (QoS): a value associated with an outcome of a service performance. 

An overall quality of an information service can depend on several technical characteristics 
of the service. For example, the overall QoS can depend on response time, reliability, 
availability and security characteristics of the service, and users's measure of it will vary, 
depending on the different combinations of these characteristics and relative importance that 
users place on them. Formally, an overall QoS can be obtained by maximising the service 
utility function, incorporating quantities of relevant service characteristics. 

As noted earlier, the concept of contract duration requires a more explicit notion of time 
than is currently defined in ODP standards. In spite of the difficulties associated with the 
notion of time in distributed systems, this concept is so fundamental for many enterprise 
activities that it must be appropriately supported. The concept of time from [2] (location in 
time, epoch and an informal use of contract's duration) can be refined as follows [9]: 

Time point: a particular, instantaneous location in time. 
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Duration: an absolute distance between two time points. 

We also propose some specific enterprise roles typical of many commerce systems. This 
reflects the fact that the enterprise notion of role includes not only behaviour but also 
relationships such as an authority and an ownership. The roles are: 

Legal Entity- a role which has competence (see 2.1) to enter into a legal contract. It can be 
an individual or an organisation. 

Corporation - a group of people recognised by law as a legal entity. 

Shareholder- a legal entity that owns share(s) in a corporation. A share is a subdivision of 
ownership rights of a corporation recognised by law and the corporation [9]. 

Administrator: a role which expresses and enforces policy statements. 

3.2. Guidelines for applying an enterprise viewpoint specification 

In addition to the concepts introduced to facilitate enterprise specifications, a minimal set of 
guidelines are needed to enable rapid and effective enterprise modelling. Such guidelines 
should be expressed in a way understandable to both users and builders of ODP systems. 

For example, our experience suggests that an enterprise modeller should start with the 
specification of the purpose, scope and the role of a system being modelled as part of a broader 
community. Once this is done, the system needs to be considered as a community itself, with 
all its constituencies. To this end, the introduction of a template for community (as proposed in 
[4]) facilitates the description of the many concepts incorporated within the community. 
Similarly, a template for enterprise (business) contracts can be used, if needed. Possible 
template structures for these are: 

COMMUNITY Name 
OBJECTIVE "some description" 

ROLES <role_type, role_name> 

ACTIVTI1ES <activity _type, activity _name> 

CONTRACT <contract_type, contract_name> 

END 

ENTERPRISE CONTRACT Name 
DOMAIN <domain_name> 

PARTY _IDs <type, name> 

DATE_ OF _AGREEMENT 

DURATION 

END 

We further propose that the notion of ownership be used as a guideline in identifying 
enterprise objects, which fill the roles of community. Such a guideline is useful in 
distinguishing enterprise and computational objects (discussed in 4.1 ). 

In addition to the proposed concepts and guidelines a graphical notation would facilitate 
enterprise modelling using the above concepts. We are considering the use of the evolving 
Unified Modelling Language [10] notation (UML) for this purpose. This notation unifies the 
benefits of major object oriented analysis and design methodologies and takes into account 
some recent architectural developments such as patterns and distributed object solutions. 

4. RELATION WITH OTHER VIEWPOINT SPECIFICATIONS 

An enterprise specification of a system describes to a user what the system provides, and to 
a system provider what needs to be implemented. An enterprise specification is the starting 
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point for other viewpoint specifications, in particular information and computational 
specifications. It is important to note that current ODP standards (being a Reference Model) do 
not give prescriptions about establishing relationships between enterprise and information and 
computational viewpoints5. This indeed is a subject of the proposed New Work Item on 
Enterprise Language and Application Architectures. 

We again use the BCA to illustrate the use of information and computational specifications 
by using the terms and grammar of the corresponding specification languages. 

4.1. Information and computational specifications 

"An information specification defines the semantics of information and the semantics of 
information processing in an ODP system" (Part 3, p.20). 
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Figure 3: Information objects in BCA 

The information specification consists of a set of related schemas. An invariant schema 
expresses relationships between information objects which always must be true. In the case of 
the BCA this schema is shown in Fig.3. The information objects describe information handled 
by the enterprise objects. Most information semantics is incorporated in the CR, Notary and 
LRR objects; semantics of information in the LRR reflects the rules of a legal domain and can 
be quite complex (an area which requires future work). A static schema expresses assertions 
which must be true at a single point in time, and a dynamic schema specifies how the 
information can evolve as the system operates (to simplify exposition static and dynamic 
schemas for the BCA are not described). 

While enterprise and information specifications consider the system as whole, the 
computational specification is directly concerned with distribution through functional 
decomposition of the system into objects which interact at interfaces [5]. 

5. The relationship between the concepts of engineering and computational viewpoints is more clearly 
defined to create consistent interpretations when system components are specified separately [5]. 
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"A computational specification defines the functional decomposition of an ODP system into 
objects which interact at interfaces." 

A possible configuration of computational objects is given in Fig. 4. The interfaces shown 
provide functionality associated with the roles discussed in 2.3.2. The figure also depicts 
compound bindings (clause 7.2.3 in [3]), specifying the interactions between computational 
objects: 'contract performance' and 'legal validity' bindings, according to the different stages 

in a business contract life cycle. Some sample interactions are also indicated (dashed lines). 
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Figure 4: Computational Objects and Bindings 

4.2. Links between viewpoint specifications 

In applying the viewpoint specification for modelling BCA, we faced a problem of relating 
concepts from different viewpoints. This traceability problem needs to be addressed so that 
users and builders of ODP systems have a road map to facilitate the use of ODP specifications 
as part of a software engineering process. We have identified some points where the links 
between viewpoint specifications can be established, as follows: 
• The roles of a community can be used to identify the corresponding roles within a compu

tational binding object (clause 7.2.3 in [3]). These roles need to be matched with interfaces 
of the computational objects (the interfaces specify subsets of behaviour of computational 
objects). The enterprise objects filling community roles can be implemented by one or 
more computational objects. We note that some enterprise objects cannot have computa
tional (or information) counterparts. For example, in CSCW applications some enterprise 
objects are part of an enterprise specification but are used to describe entities such as peo
ple and resources. 

• The contract specification of the community should be used to specify the binding rules 
between the computational objects. 
Policies from enterprise specification can be mapped to invariant schemas and to con
straints on dynamic schemas of information objects. 
Activities of a community can be represented as static/dynamic schemas in information 
specification and/or through the behaviour of computational interfaces. This depends on 
the nature of the application in question. 
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5. CONCLUSION 

This paper has identified several inadequacies of the current ODP enterprise language. 
Although we have been involved in the initial standardization of the language, we found it 
non-trivial to apply the enterprise language to a specific object based application architecture. 
This is due to a lack of the guidelines for i) enterprise modelling itself, and ii) establishing 
relationships between the enterprise and other viewpoint specifications. We have proposed 
several extensions to the language to address these deficiencies. The extensions are based on 
results from deontic logic and concepts from economics and business practices. To ensure the 
completeness of the language we plan to further investigate deontic logic concepts, in 
particular the notion of right and related concepts such as authority, responsibility, 
commitment, agency and delegation. We note that some efforts within other communities 
coincide with this new ODP work. Examples are efforts within the object oriented analysis and 
design community to unify existing 00 methodologies [10], and within OMG community to 
standardize common business objects [7]. We anticipate that liaison between ODP and these 
communities will result in stable solutions which will benefit users of distributed object 
technology for many years to come. 

Acknowledgments 

The work reported in this paper has been funded in part by the Cooperative Research 
Centres Program through the department of the Prime Minister and Cabinet of the 
Commonwealth Government of Australia. 

6. REFERENCES: 

[1] ITU-T X.9011 ISOIIEC 10746-1 ODP- Reference Model- Part 1: Overview, June 1995. 

[2] ITU-T X.9021 ISOIIEC 10746-2: ODP- Reference Model- Part 2, 1995. 

[3] ISO/IEC IS 10746-3. International Standard 10746-3, ITU-T Recommendation X.903: Open 
Distributed Processing- Reference Model- Part 3: Architecture, January 1995. 

[4] ISOIIEC JTC 1/SC 21 N 10075, Liaison Statement from ITU-T SG 15 on Methodology for the 
use of the ODP framework, December 1995. 

[5] P. Linington. RM-ODP: The Architecture. In, ed., K.Raymond, L.Armstrong, Open Distributed 
Processing; Experiences with distributed environments, Proc. of the 3rd International Confer
ence on Open Distributed Processing, p. 15-33, Chapman & Hall, 1995. 

[6] Z. Milosevic, A. Berry, A. Bond, K. Raymond. Supporting Business Contracts in Open Distrib
uted Systems. In Proceedings of the 2nd International Workshop on Services in Distributed and 
Networked Environments (SDNE'95), Whistler, Canada, June 1995. 

[7] Object Management Group, Common Facilities RFP4, Common Objects and Business Object 
Facility, OMG TC Document CF/96-01-04, January 1996. 

[8] J. Rumbaugh, M. Blacha, W. Premerlani, F. Eddy, W. Lorensen. Object-oriented Modelling And 
Design, Prentice-Hall International, 1991. 

[9] M. Uschold, M. King, S. Moralee, Y. Zorgios. The Enterprise Ontology, available at http:// 
www.aiai.ed.ac.uk/-entprise/enterprise/ontology-code/enterprise-vO.l/ 

[10] The Unified Modelling Language- http://www.rational.com/ot/uml.htm 

[11] A.J. Jones, M. Sergot, "On the Characterisation of Law and Computer Systems: the normative 
perspective", in Eds. J. Mayer, R. Wierringa, Deontic Logic in Computer Science: Normative 
Systems Specifications. I 


