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2 Introduction


2.1 Purpose and Scope


The purpose of this document is to describe an Alliance Common Information Architecture (ACIA).  That is an information architecture which can be used across the AT&T/BT/Concert family of enterprises.


The scope of the ACIA covers all of the information with which an enterprise will be concerned (it is an enterprise information model). 


The ACIA defines the information items in the enterprise, their behaviour and their relationships, and is, as such, a model of the business.  This business model can be applied at any level of decomposition in our family of businesses.  It can be used to describe the family as a whole, where the family adopts a common set of products and services, realised in a common way.  It can also be used to describe individual family members, trading with each other and with other trading partners. 


2.2 Background 


2.2.1 Architectural Context


The ACIA is a conceptual model that describes the way that information, i.e. data and rules, are to be defined, maintained, and used, within the alliance.  Its major purpose is to facilitate effective and efficient intra-working and inter-working within the alliance.  Intra-working refers to the way that applications are organised and linked together within the context of a single enterprise, e.g., AT&T, BT, or Concert.  Inter-working refers to a structured means for those enterprises to work in a co-operative manner across the alliance.  


For the AT&T/BT/Concert family, the major business drivers for the ACIA are to:


· Improve the responsiveness and flexibility to create, implement, and support telecommunications products and services in an environment characterised by rapid change and diversity.


· Provide cost savings and other synergies through the use of common components and approaches in structuring their system and network architectures.


· Allow the companies to form associations with other trading partners to provide world-class telecommunications services with a global reach.


The ACIA addresses the broad scope of information with which the enterprise is concerned and provides the underlying foundation for the way in which the functional architecture will operate.  It articulates the rules for interactions between components of that architecture, and serves as an underpinning for design activities. 


2.2.2 Architectures and Models, Objects and Entities


In order to avoid confusion, it is important to distinguish between types of information artefacts with which businesses are concerned   An information architecture is the initial phase of a comprehensive information management effort of an enterprise.  


An information architecture ties together all of the information that an enterprise needs to thrive and compete successfully in the marketplace.  It recognises and defines the information elements, and establishes the blueprints and 'building code' for the design and implementation phases.  Figure 2.1 depicts the information management domain, showing the flow of artefacts from architecture, through design, to implementation.
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Figure 2.1 Information Management Domain 


To aid in understanding Figure 2.1 and the role of the information architecture, the following brief descriptions are offered of the main types of information output from each activity:


Architecture

A particular type of information model, which provides a high-level, logical interpretation of the main information constructs pertaining to the operation of an enterprise. The interpretation will provide a definition of the constructs, their behaviour, and their relationships with one another.  The model describes what the information and its relationships are, not how these are to be implemented.  An abstraction form the detail of the high-level Information Model can be provided in the form of a Concept Model.  This defines the key information building blocks which the Information Model defines in greater detail.



Design

A set of models that are focused to provide information support for a particular functional area of the enterprise.  The modelling technique used takes into account the implementation target and must weigh the aspects of functionality, performance, and available technologies.  This phase employs data models, a more detailed interpretation of the information.  These models describe how data stores are to be structured.  The relationship between information architecture and data design is the same as that between functional architecture and functional design.



Implementation

The actual instantiation of the information in a format that can be used by the implemented systems.  It takes the how of the design phase and defines where the data is located and accessed.  Typical instantiations are relational databases (R/DBMS), object databases (O/DBMS), directories, and other data file structures.



This document provides the output from the architecture phase of the information management domain of the enterprise.  


2.3 Business Benefits of the ACIA


In order for the ACIA to be of use to any enterprise which adopts it, real business benefit must accrue. These are described as follows:


· The ACIA defines the syntax and semantics for application to application, business to business, and business to consumer interaction.  This allows an unambiguous communications mechanism for the way in which services are supplied.  Therefore when two parties adopt this common architecture, they will be able to trade more easily and in a structured manner.


· The ACIA provides a guiding framework and a set of common principles for the way in which designers engineer their components and integrators combine the completed solutions.  Therefore, when an enterprise adopts the ACIA and builds its use into the design process, the output of that process will be components which more easily work together and are more easily integrated.


· As a target architecture, the ACIA provides an aspirational view of the way in which information is managed.  It can therefore be used as a means of assessing the ‘fit’ of commercial off-the-shelf (COTS) systems with the enterprise's architecture.  When built into the process for COTS systems selection, the ACIA allows the enterprise to choose only those systems which manage information according to the common set of principles and which can be easily integrated into the legacy environment.


· The ACIA also provides the common point for information transformation and translation between those components which don’t follow the architecture.  This prevents the enterprise having to develop an interface from each component to every other in the architecture, by allowing the transformation to be done once only, per component.


· The ACIA provides a map between data architecture and designs by using a structure and format common to both communities (an object model - see section 2.2.2).  This speeds up the design process and enables the enterprise to more quickly adapt to changes in the marketplace and the wider trading environment. 


2.4 Structure of Document


The document is organised in five sections and five appendices. 


Section 1 provides information on the document authors and the release history.  


Section 2 explains the purpose and nature of this document, and gives an explanation of the properties of the Information Architecture.  


Section 3 provides a high-level “executive summary” of the ACIA, in the form of a Concept Model.  


Section 4 is the main body of the document. It describes the Enterprise Information Model. It is broken down into a number of subsections (following the structure of the Concept Model), each describing a part of the model.  


Section 5 provides a list of references.


Appendix A provides an overall class dictionary for the IA.  


Appendix B describes the pattern classes that may be applied in the information model: Policy class hierarchy, Parameter-defined classes, Interaction relationship and a Role Assignment relationship.


Appendix C provides a set of Frequently Asked Questions (and answers!) which are often asked of the IA. 


Appendix D provides a Glossary.  


Appendix E provides a Legend describing the notation used in Section 4.


Appendix F provides a description of the IA Base class which defines a root class from which all other classes in the IA inherit common data.


Appendix G provides a storyline description of Party Organisation & Agreement Roles


Appendix H provides a storyline description of  Network & IP Product Topologies 


3 Concept Model


3.1 Introducing the Concept Model


The Concept Model is a summary view of, or navigation aid to, the Enterprise Information Model (EIM) detailed in section 4.  It offers a powerful means of communicating the ideas contained within the information model by taking a 'bird's eye view' of our business. Clicking on the concept name in section 3.2 will take you to the appropriate part of the EIM in section 4.


3.2 Concept Definitions


A Concept represents an area of information that is fundamental to the operation of the enterprise.


Agreement 


The information needed to support a formal or informal agreement between two or more parties. 


Enterprise Capability



Enterprise Capability represents the information pertaining to what the enterprise is capable of delivering.


Event



Event represents the information pertaining to an occurrence of a happening at a point in time - a change of state with which the enterprise is concerned and the way in which these events are handled.


Financials



Financials represents any information concerning money or the management of money that is of interest to the enterprise.


Location



Location represents any place, area or position that is of interest. It represents the information needed to answer the question of where something is.


Market 



Market represents the information about the environment in which the enterprise is selling, leasing or renting its marketplace products and the activities undertaken to engage with these environments.


Marketplace Product



Marketplace Product represents the information about product offerings made to the marketplace and their selection.


Party



Party represents information about an individual or organisation and the many roles that they can take.


Product Fulfilment



Product Fulfilment represents information relating to the fulfilment of a product selection.


User



The User concept represents an entity that is authorised by an Agreement to register with and use the Product Fulfilment covered by the Agreement.  That entity may be an individual, a user group, an organisation, or a system element.


3.3 Concept Model Walkthrough


The diagram seen in Figure 3.1 shows the relationships between the concepts defined above.
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Figure 3.1 IA Concept Model


Beginning with the concept of Party, it is possible to 'walk through' the model, showing how the concepts relate to one another, as follows:


Parties (individuals or organisations) enter into Agreements with one another. When they do so they take on a role such as customer, supplier, distributor, etc. Parties may be located at Locations.


The enterprise offers Marketplace Products to the Market. Parties belong to a market segment within the Market. The customer (a Party assigned a role within the Agreement) will make selections from the options available as Marketplace Products via the Agreement. These selections specify what is provided for the Users and is embodied in the Product Fulfilment. The Agreement grants permissions to the Users as to how they use the Product Fulfilment.


All Marketplace Products are based on the Enterprise Capability. The Product Fulfilment must therefore be realised by the Enterprise Capability. In order to direct the capabilities of the enterprise to the Product Fulfilment, the Agreement may provision the Enterprise Capability. The components that make up the Enterprise Capability may be located at a Location. Note that a User may be either human (i.e. a Party) or non-human (i.e. a component of the Enterprise Capability).


Events are occurrences in which the enterprise is interested. Users may generate Events. The components that make up the Enterprise Capability may also generate Events. Events may also be changes of state to the Product Fulfilment, such as usage, with which the enterprise is concerned.  Some Events are chargeable and may give rise to financial transactions, such as debits and credits, which may contribute to an invoice. The Agreement also informs the Financials as to price policies, payment methods, invoice policies, etc. 


4 Enterprise Information Model 


To make explanation of the model easier to grasp, the discussion is segmented according to the concepts found in Concept Model (Section 3).  In each major sub-section that follows, the classes and relationships that are pertinent to one or two concepts are discussed.  The discussion is meant to walk the reader through the Enterprise Information Model (EIM), not necessarily to define each class.  The definition for each class appears in the Class Dictionary found in Appendix A.


The EIM contains the classes and relationships to support the enterprise.  Where subclasses have been defined, they are not fully enumerated.  For example, within the agreement section, agreement has subclasses of bid, contract, opportunity and order defined.  Other subclasses could exist, such as employment contract. 


The information model has been created with an object-oriented method in mind.  However, the information classes can be treated simply as data containers.  In this case, the 'methods' applicable to the classes become the four methods, known as CRUD:  create - establishing an instance of the class;   read - retrieving the values of the attributes of the instance;  update - changing one or more values of the attributes of the instance;  and delete - removing the instance of the class. In addition, each of the classes inherit common data management metadata and methods to create, read, update, and delete, as defined in the IA Base Class (see Appendix F).


The model uses the Unified Modelling Language (UML) as its syntax.  An explanation of the UML syntax is found in Appendix E. For a more extensive overview of UML, please see [1].


In the figures depicting the segments of the model, the light yellow colour denotes classes within the scope of the Concept being discussed.  The grey colour classes are classes outside the scope of the Concept.  The grey colour classes are marked as to which Concept they originate from by the words “(from conceptName)”.  The linkages between the two are shown to help tie the complete EIM together in the reader’s mind.


There are also special pattern classes and relationships that are found in the model.  These are:


· Policy pattern class (indicated by <<Policy>>) 


· Parameter-defined pattern class (indicated by <<Parameter Defined>>) including class-to-class Interaction.  


· Interaction pattern relationship (indicated by <<Interaction>>)


· Role Assignment pattern relationship (indicated by <<RoleAssignment>>) 


A pattern class or relationship represents a group of classes fitting an enumerated pattern.  The patterns are used to make the model easier to read.  The full details of the pattern classes and relationships are shown in Appendix B .


4.1 Party and Location Concepts


The classes that comprise the Party and Location concepts are shown below:
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Figure 4.1  Class Diagram for Party and Location Concepts 


4.1.1 Party, Organisation, Individual


A Party can be either an Individual or an Organisation and the EIM models this fact through sub-classing as shown in the figure below.
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Figure 4.2 Base Party Classes


Party will hold the common attributes and can be uniquely identified through Party Identifier as shown in the figure below.
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Figure 4.3 Party Identification


Organisation is significantly different to Individual in that it represents the notion of ‘grouping’:  it may and almost certainly will consist of  individuals and may also comprise other organisations.  This is shown in the figure below where the left-hand diagram shows a literal representation of this relationship and the right-hand diagram shows how this has been refined in the EIM.  
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Figure 4.4 Party-Party Relationships


An Organisation can be one of many types. Typical organisation types and sub-types would be:
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Figure 4.5  Organisation types


In addition to one Individual or Organisation being a constituent of another Organisation, each Organisation defines and owns the roles through which a Party is related to it.  Therefore the organisation is modelled as comprising roles and other Organisations or Individuals will be assigned to perform those roles, e.g.  Companies X & Y deal in food retail and financial services respectively;  Company Z is the holding/ parent company for companies X & Y.    The Organisation Assignment class captures the characteristics of each assignment such as start date, end date and status.  The Party will have as many Organisation Assignments as it has Organisation Roles. 


This type of relationship can be represented as shown in the figure below.
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Figure 4.6 Individual-to-Organisation Relationship


In the EIM, this is further refined to be modelled as shown in the figure below.
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Figure 4.7 Party-Organisation Relationships


To use BT as an example of an Organisation:


· BT (Party/Organisation) consists of its individual employees (Party/Individual);


· Each of these employees has an Organisation Role, whether it be engineer, building facilities manager or chief executive; 


· Over the years, BT has also restructured to create a number of businesses (Party/Organisation) under full or partial ownership with BT as a holding or parent company (Organisation Role);


· BT has identified a variety of lines of business in the overall market (Organisation Roles) in which it needs to play a part, e.g. mass internet, mobile, corporate and wholesale IP services etc.  BT has therefore set up a number of companies (Party/Organisation) which will each focus on one of these areas (Organisation RoleAssignment). 


· Each of the lines of businesses will consist of Organisation Roles as it appoints its own Chief Executive, Sales and Product Managers etc.


· In the case of BT Ignite, it has inherited identifiable organisations as well as individual employees:  BT Syncordia (Party/Organisation) and BT Syntegra (Party/Organisation) which are the international solutions businesses (Organisation Roles).


To make a further distinction, BT ignite also has the responsibility for the UK ADSL rollout but this is an example of an organisation having a Managed System Element Role as described in Section 4.5 below. 


Another example but one centred on an Individual would be:


An individual has contextual associations with other individuals.  This context may be work, family, friends etc.  The model depicts the Individual to Individual relationship by allowing the Organisation class to represent the formal and informal contexts.  That is, an Organisation may present a family, a circle of friends, a household or employer.


For example, Joe Royle is married with three children and works as an engineer for BT:


· Joe Royle (Party/Individual) is a BT (Party/Organisation) employee.  BT has engineers (Organisation Role) with Joe as one (Organisation RoleAssignment).


· Joe (Party/Individual) is also the head of the household (Organisation RoleAssignment) in the Royle family (Party/Organisation).


· Also in the Royle family (Party/Organisation) are Joe’s spouse and children (Organisation Role).  They are assigned the roles of ‘spouse’ and ‘child’ (Organisation RoleAssignment)respectively. 


4.1.2 Contact Medium


In the daily interactions of business there is a need to communicate with individuals and organisations.  This in turn requires that information about how to communicate with a Party must be captured.  The model supports this information through the Contact Medium and Party Contact Medium classes as shown below.




[image: image12.wmf]Individual


Party Contact Medium


Language Ability


LanguageAbilityUse


Organization


<<RoleAssignment>>


Party


 Contact Medium


0..*


1..*


1..*


1..*




Figure 4.8 Party with Contact Medium and Contact Role Classes


Each Party may have one or more Contact Media associated with it.  For each Contact Medium relationship, there may be an associated Party Contact Medium class that captures the nature of the relationship.   Because the relationship is from Party, the captured information may be either for contacting an Organisation or an Individual.


When contacting a Party, it is necessary to known which language to use.  Language Ability captures the languages a Party knows and at what proficiency level.  Each Party Contact Medium has an association to at least one Language Ability (i.e., a preferred language) so that right language and level of communication is used with that Party. 


A Contact Medium can be one of many types.  Some of these types require the model to capture knowledge of unique characteristics for that type.  The model records this uniqueness by sub-classing Contact Medium into Postal (addresses), Fax (telephone or e-address), Voice (telephone), Email (e-address), and Pager (telephone & pin) classes.  These are illustrated below.  As new Contact Medium types are needed, (e.g. Web page, carrier pigeon, etc.) the model can be extended via sub-classing. 


4.1.3 Payment Method


In a long-term business relationship, parties may continually use the same method of payment or patterns may arise in how they settle their bills.  The Payment Method captures this information.  The business may also specify which types of payment method are permitted for particular agreement items and this is represented through Financial Statement Policy (see Section 4.8 below). 
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Figure 4.9 Party with Payment Method and Sub-Classes 


A Payment Method can be one of many types.  Some of these types require the model to capture the unique characteristics for that type.  The model records this uniqueness by enabling the sub-classing of Payment Method e.g. Charge Card, Prepaid, Debit Account, and a further sub-classing of Card Account.  As new Payment Method types are needed, the model can be extended via  sub-classing.


4.1.4 Location


The Location Concept is embodied in the Location class.  This concept seems very simple and straightforward until the different meanings and contexts of location are brought to mind.  


4.1.4.1 Location and Party Location


In the daily interactions of business there is a need to know where Individuals and Organisations are located.  This in turn requires that information about how to locate a party must be captured.  The model supports this information through the Location and Party Location classes as shown below.  
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Figure 4.10 Party With Location and Party Location Classes


Each Party may have one or more Locations associated with it.  For each Party-Location relationship, there is an associated Party Location class that captures the nature of the relationship.  Examples of Party Location include Home, Business, Billing, etc. Because the relationship is from Party, the captured information may be either for locating an Organisation or an Individual.


A Location may also be associated with a Contact Medium.  For example, a conference room in the AT&T building may have a Contact Medium of type Voice (identified by a telephone #), so people meeting there may be contacted. 


Finally, a Location may be used to locate a Physical Element
.  For example, Location can represent the positioning of a network router in a closet or a computer in a rack.   Location is also used in the definition of a Market Segment, where the segment is related to a particular geographic area.


4.1.4.2 Location Hierarchies


A Location may be described in different ways.  It can be identified by street address, in some cases, but in others this may not be enough information to identify the specific location.  A Location may also be described using free-form directions (e.g. turn left at the 3rd tree and walk 30 paces east.) or latitude/longitude (e.g. to identify a cable on the ocean floor).


Apart from the geographic context, Location may also be of an administrative nature especially for taxing purposes.  The model may accommodate all of these different location types via sub-classing, as shown below:
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Figure 4.11  Example  Location with Potential Sub-Classesb


The above figure also shows that a Location may be made up of other Locations.  This aggregation does not imply a strict hierarchy.  A Location, such as the state of New Jersey, may belong to a number of other aggregated Locations, such as Northeast US, Mid-Atlantic US, and East Coast US.


4.1.4.3 Location vs. Contact Medium – Postal


At first glance, it may seem that Location and the Postal subclass of Contact Medium may be redundant.  However, there are some subtle differences, which require the use of both classes in the model.  One may think of a Location as a point of delivery or installation, and a Postal Contact Medium as a method of contacting a Party, e.g. via letter.   In addition, a customer may reside at a different address than where mailings are received.  Many businesses may provide a post office box instead of their actual physical location, to which written communication is sent. (e.g. letters, advertisements, etc.).


4.2 Agreement Concept


The classes comprising the Agreement Concept are shown below:
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Figure 4.12 Classes Comprising the  Agreement Concept


4.2.1 Agreement


In the course of daily commerce, a Party may wish to strike accords with other Parties.  These accords are modeled as Agreements.  The core Agreement classes are shown below.  
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Figure 4.13 Core  Agreement Classes


The Agreement is the basis for all interaction between Parties and this may take many forms in the model.   An Agreement may pertain to many business relationships including:  the provision of products & services;  an agreement of employment between employer and employee;  an agreement to contract out a piece of the business to a third party (e.g. maintenance, distribution); or an agreement to licence an organisation to carry out its business (e.g. the regulated agreement which gives BT its operating licence).


The structural definition of an agreement involves three classes:  Agreement, Agreement Role, and Agreement Item.  The Agreement class serves as the centre point for the information about an agreement.  It contains descriptive data and the “when” information (start date, end date).  The Agreement Role class captures the functional positions outlined by an Agreement.  The model requires at least two Agreement Roles be defined for an Agreement.  These roles would be the principals for which the agreement exists.  The Agreement Item class represents the “what” of an agreement.  The model requires at least one Agreement Item be in existence for each Agreement.


There are two Agreement to Agreement relationships in the model.  The one labelled “ContainedAgreement” allows for the notion of  “master agreement / sub-agreements” to be supported.  The <<Interaction>> relationship represents the linking of revisions of an Agreement back to its predecessors and the original.


An Agreement can be one of many types.  Some of these types possess unique characteristics that the model must capture.  The model records this uniqueness by sub-classing Agreement into Bid, Contract,  Order and Opportunity classes.  These are illustrated below.  As more Agreement types are needed, the model can be extended via sub-classing. 


4.2.2 Agreement Assignment


When two Parties enter into an Agreement, it is in reality an accord between the two Parties to play certain roles within a relationship concerned with a range of possibilities from exchanging services or goods or to a mutual understanding to the benefit of one or both parties.  As shown below, the link between Party and Agreement Role captures the role that the Party is playing within a specific Agreement. 
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Figure 4.14 Associating Parties to Agreements


An Agreement Role can be one of many functional positions, some of which are enumerated by sub-classing Agreement Role into the Customer, Supplier, Distributor, Guarantor and Prospect (Sales Lead) classes as shown above.  As new Agreement Role types are needed, the model can be extended via sub-classing.  The Agreement Roles required are determined by the Agreement and may be different for each Agreement.  


The Agreement Role defines what the functional positions are within the Agreement, while the Agreement Assignment defines who is assigned that position.  The Agreement Assignment class captures the timeframe and status of a Party playing a specific Agreement Role.  For each Agreement Role in which a Party is involved, there will be an Agreement Assignment object created.  It is a Party in an Agreement Role who may generate an Event, e.g. a customer may ring a supplier for information – a Contact Event. 


For example, an Agreement may specify that there is to be a customer contact.  For the first three months, Gerard Wiekens was the customer contact.  Since then, Andy Morrison has been the contact.


· The Agreement has an Agreement Role defined for “customer contact.”


· The Party, Gerard Wiekens, has an association with Agreement Role “customer contact” recorded as an Agreement Assignment for Gerard with the status of  “active”.


· In three months, the Party, Andy Morrison, takes over the job.  An association with Agreement Role “customer contact” is recorded as an Agreement Assignment for Andy with the status of active.


The Agreement Assignment for Gerard, associated with the Agreement Role of  “customer contact”, has its status marked “inactive”.


4.2.3 Agreement  Item


The Agreement Item class represents a line item within an Agreement.  An Agreement must have at least one Agreement Item.  Each Agreement Item specifies a  Marketplace Product  (MPP) to be purchased/provided and the quantity of that MPP.  An Agreement Item may only be associated with one specific Marketplace Product, but it may indicate 1-to-many instances of that Marketplace Product’s components.
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Figure 4.15 Agreement Item with Product & Component Selection 


The Product Selection and Component Selection classes represent a selection of Marketplace Product within the Agreement.  The Product Selection is an aggregation of Component Selection and represents the actual deliverable that the Agreement specifies.   Marketplace Product consists of  configurable Product Components,  and Product Selection captures each configuration by way of its member Component Selections, which like the Product Components are “parameter defined”.  The Component Selection class is dependent on the Product Component class, in that one cannot select component configurations which are not supported.  Each Product Component Fulfilment is thus dependent on both the Product Component and the Component Selection.  Product Component can be viewed as the template for what is supplied (the Product Component Fulfilment) and the Component Selection as the specific details of that Product Component Fulfilment.  The charges for the Product Component Fulfilments can be applied to the customer by tracking from Product Selection through Agreement to the Party with the Agreement RoleAssignment for Customer.  The Product Selection may have provisioning requirements that would be handled through an Order-Based Program.


The following two examples illustrate the Agreement concept discussed to this point:


1.  Mark Kennedy has sold a computer, on behalf of his employer, IBM, to Kevin Horlock: 


· The Agreement is an accord for exchanging money for goods.


· The computer (one of the MPPs which IBM offers) would be represented in the Agreement Item.


· The specifications of the computer (RAM, disk size, etc) are captured in the Component Selection and aggregated into Product Selection.

· Kevin Horlock is a Party/Individual with the Agreement Assignment of Customer. 


· IBM is a Party/Organisation with the Agreement Assignment of Supplier.


· Mark Kennedy is a Party/Individual with the Agreement Assignment of “Salesperson.”


2. A head of household enters into an Agreement, in order to obtain Email service for a child: 


· The Agreement is an accord for exchanging money for the Email service.


· The Email service would be represented as a Marketplace Product in the Agreement Item.

· Each separate specification for the Email service is captured by Component Selection and these in turn are aggregated to a Product Selection of ‘Email Service’.


· The parent is a Party/Individual with the Agreement Assignment of Customer. 


· The service provider is a Party/Organisation with the Agreement Assignment of Supplier.


· The child is a Party/Individual with the Agreement Assignment of ‘Grantee’.

· The parent would be related to the household (Organisation) via the Organisation RoleAssignment of “head of household.”


· The child would be related to the household (Organisation) via the Organisation RoleAssignment of “child.”


4.2.4 Payment Method for an Agreement Item


Each Agreement which instigates chargeable events will be associated with one or more  Agreement Items for the products and services concerned and one for the payment method agreed between the Parties.  For example, in a typical business agreement between customer and supplier, the ways in which the customer is able to pay are specified as Payment Methods and the forms of payment that the business will accept are specified within the Financial Statement Policy with each invoicing requirement particular to an Agreement Item represented by a separate Agreement Item.  Financial Statement Policy also captures the agreed upon rules for the generation and distribution of Invoices (which the model classes as Financial Statements) by one Party to the Agreement to the other Party to the Agreement.  For example, the Financial Statement Policy may specify that Invoices be generated monthly on the 15th of each month, payable only by Direct Debit with details e-mailed to a specific Billing contact associated with the Customer – Party so an Agreement Item will reflect these specifics.   The details are shown in the diagram below:
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Figure 4.16 Agreement Item and Payment Methods


The Agreement Price Policy captures the agreed upon pricing rules that build upon the pricing rules associated with the contracted Marketplace Product(s), in Product Price Policy.
  For example, the Product Price Policy for a Marketplace Product of e-mail service may specify that price for using said service is $10/minute.  However since the Customer is one who has a long-standing relationship with the Supplier, the salesperson has decided to give a 10% discount.  Since this only applies to the new Agreement for the e-mail service, the special discount is specified in the Agreement Price Policy.


4.3 Market Concept


The classes comprising the Market Concept are shown below:
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Figure 4.17 Classes Comprising Market Concept


The Market concept represents the information about the environment in which the enterprise is selling, leasing, or renting its marketplace products.


4.3.1 Market Segment


The Market Segment class is the core class of the Market Concept.  The Market Segment represents the different possible ways a population can be viewed for the purpose of attracting that population to buy products.  The rules and parameters associated with any particular view are captured in the Market Segment Policy.  The Market Segment Policy is used in determining the Parties that are to be members of any particular Market Segment. The Market Segment Policy is used to determine the Market Segment to be addressed by a Marketing Campaign. 


Market Segment also has relationships to Marketplace Product, Product Category, and Location indicating that they can be targeted by any of these criteria.  The enterprise may also wish to target the a Market Segment on ‘Brand’ and this would be classified as a Marketplace Product.  


Market Segment is linked to Marketplace Product for the purpose of assigning the Sales & Service Channel to the Marketplace Product for that Market Segment.  The relationship to Product Category is used to determine the Product Categories that are targeted for a Market Segment.  The relationship to Location is used to determine the geopolitical areas that are included in the Market Segment.


4.3.2 Marketing Programme & Campaign


A Marketing Programme is a strategic marketing plan developed to stimulate the use of products and services.  Marketing is conducted as a campaign or set of campaigns.  A Marketing Campaign is the plan for delivery of a specific message to a segment of the community, Market Segment,  implemented through organised events and using suitable media/channels.  The Marketing Programme may be implemented through a number of Marketing Campaigns which may in turn contain component market campaigns/campaign waves.  


A Marketing Campaign comprises the time-bound marketing activities intended to influence a customer’s awareness of a product and to persuade them to purchase.  Marketing Material is the material that is used to convey the message of a Marketing Campaign, e.g. advertisements, bill stuffers, and will be conveyed by a Sales Service Channel, e.g. TV, Radio, Roadshows.  The act of conveying Marketing Material over a Sales Service Channel is a constituent part of a campaign.  A Marketing Campaign may influence the Product Price Policy of a Marketplace Product for its duration. 


For example:

Marketing may be viewed as being conducted at 3 "levels".


a) Brand Marketing – BT runs campaigns using TV adverts to generate a "feel good" factor about BT as a trusted brand and to promote the idea that BT cares about communication in human terms for families, e.g. the ‘ET’ adverts.  In this way, ‘Brand’ can be classified as a Marketplace Product. 


b) Product Family – Simultaneously, BT may be running a big product-based Marketing Campaign, e.g. for internet-capable mobile phones (WAP).  In that example, it is not a specific phone that is advertised, but a group of phones (and indeed the concept) or Product Category.  The TV adverts running just refer to surfing with a mobile & BT.  At the same time, linked newspaper adverts for the campaign display our range of internet-ready phones that are available in BT shops.  Part of the campaign is to offer "cash-back" upon purchase which would affect the Product Price Policy for the duration of the Marketing Campaign. 


c) Individual Product – Again simultaneously, BT Surftime, an new internet call pricing option (Marketplace Product) is being covered by another Marketing Campaign. 


These campaigns will be constituent parts of one or more Marketing Programmes. 


The Marketing Programme-Marketing Campaign provides a structure which takes in the overall,  strategic programme, one or more Marketing Campaigns within that and all the constituent parts or events.  An example of a constituent part would be a particular showing of an advert (Marketing Material) on TV (Sales Service Channel) at a specific time.

4.4 Marketplace Product Concept


The classes comprising the Marketplace Product Concept are shown below:
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Figure 4.18 Classes Comprising the Marketplace Product Concept 


4.4.1 Marketplace Product


The Marketplace Product and its related classes allow the enterprise to create products for the marketplace in terms of the Product Component.   The Product Component represents a cohesive unit of deliverable product that has business and/or technical meaning, such as email service and address book.  The Product Component class is a “Parameter Defined” class which may also have an <<Interaction>> relationship, of one component to another.  Components are configured into a Marketplace Product in allowable combinations where the Product Component Interaction allows dependencies, one component to another.  The parameters used to define Product Component represent characteristics that define the component to the marketplace. 
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Figure 4.19 Core Marketplace Product Classes


As shown in the above figure, there is a dependency relationship between Enterprise Capability and Product Component.  This represents the constraints the Enterprise Capability parameters must have on the Product Component parameters.  This is to ensure that products are not defined for which there are no present or planned capabilities.  In the example, a Product Component parameter can not state “number of address book entries:  500 or 1000 or 1500” if the corresponding Enterprise Capability parameter states “number of address book entries must be less than 1000”.


The Marketplace Product class represents the product as it is offered to the marketplace.  That means the Marketplace Product must have a price associated with it, even if that price is zero.  In its simplest form, a Marketplace Product is a Product Component with a price assigned to it.


Marketplace Product uses the Product Component to give flexibility to the creation of offers.  A Product Component can be directly assigned a price and offered as a stand alone to the marketplace.  Additionally, the same Product Component can be combined with other Product Components and given a price to form a new Marketplace Product.  This is important when dealing with a mix of product types.  For example, if  Microsoft WordTM, ExcelTM, AccessTM, and PowerPointTM are Product Components, then a Marketplace Product of  “MS OfficeTM” may be created.  Each of these may be offered individually as a Marketplace Product.  To further combine these with consulting or education classes, a Product Component for consulting and one for education may be created.  These can now be combined with the Product Components to form new Marketplace Products that include the service (consulting/education) and product (“Office”).  Product Component also offers the flexibility to include other service types:  where a Party to an Agreement or their representative is permitted to self-manage aspects of the product/service, e.g. to reconfigure/personalise elements of IT  provision, this facility can also be modelled as a separate Product Component.   


The nature of the relationship of each Product Component to its Marketplace Product is captured by the Contained Component class.


Marketplace Product can be generic, that is, available to the general market, or custom, that is, constructed for a specific customer or limited set of customers.


Marketplace Products are not necessarily independent from one another.  They have relationships to other Marketplace Products in the form of dependency, substitution, etc.  The model captures this as an <<Interaction>> relationship, an expanded version of which is shown in the diagram below.  In addition, Marketplace Products can contain other Marketplace Products, offered to the marketplace in the form of a bundle.
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Figure 4.20 Marketplace Product to Marketplace Product Interactions


Product Interaction properly controls the mix of which Marketplace Products may be used together.  The possible associations captured by Product Interaction and its sub-classes are:


· Product Exclusivity – identifies which Marketplace Products are mutually exclusive.


· Product Substitution – identifies which Marketplace Products can be substituted for each other.


· Product Dependency – identifies which Marketplace Products are dependent on each other.


· Product Migration – identifies the “migration path” of Marketplace Products that are being discontinued.


Customer Requirements are those needs a customer has which are unfulfilled.  These Customer Requirements are used in the development of new Marketplace Products to fill a gap in the market and may be identified as the result of marketing activities and surveys.

4.4.2 Marketplace Product Pricing


When a Marketplace Product is established, the prices of the product and the policy governing how to use those prices must be captured. 
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Figure 4.21 Marketplace Pricing Classes


In this figure, the prices for a Marketplace Product and the policies for applying the price for that Marketplace Product are captured in the Product Price Policy.  Product Price Policy provides a means to capture the conditions that must be true to apply a certain price.  These conditions allow the price to be dependent on quantity, customer category, the presence of other Marketplace Products, etc.  This gives greater flexibility in applying price bundling, promotions, and discounts.  The detailed construct of the classes comprising policy is discussed in Appendix B.  


When a customer contracts for one or more Marketplace Products, the corresponding Product Price Polices in effect at that time form the basis of the Agreement Price Policy.  Additional contract related price policies may be added to the Agreement Price Policy to support the terms and conditions of the contract.


Product Price Policy may also be affected by a Marketing Campaign in which discounts are offered for the duration of the campaign as an inducement to purchase.


4.5 Enterprise Capability Concept


The Enterprise Capability concept represents the ability of an enterprise to offer products and services based upon its abilities (Enterprise Capability class) and the activities that ensure that the capabilities are suitably configured.


The classes that comprise the Enterprise Capability concept are in the figure.
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Figure 4.22 Classes Comprising the  Enterprise Capability Concept


4.5.1 Enterprise Capabilities


An enterprise’s Marketplace Products are built upon the capabilities available to the enterprise.  These capabilities must have staff and technical prowess to deliver them once a Marketplace Product  is sold.  In the figure above, the Enterprise Capability represents the range of all the product-forming and product-impacting capabilities of the enterprise.  It is categorised into three general groups: 


Infrastructure Capability  - represents all of the abilities provided by the technical infrastructure, such telephony, IP services, routers, telephones, buildings, etc.


Human Resource Capability - represents expertise and operational support that people offer the customer on behalf of the enterprise, sometimes direct and sometimes through an outsourcing arrangement.  Operational support might include such activities as customer care and network management, e.g. hot-line support, operator services, network support for a customer.  Other such areas of expertise might include sales support, education & training, undertaking activities such as:  IP application consulting, product education and training, business improvement consulting etc.


The Enterprise Capability is shown as a “Parameter Defined” class
.  This means that the class has associated with it any number of parameters that are used to capture the aspects and constraints of the capabilities.  Such a parameter may state that “email mailbox size must be less than 1 gigabyte” or that “number of address book entries must be less than 1000”.  In other words, the enterprise cannot sell products unless they are supported by installed or planned capability. 


4.5.2 Technical Infrastructure


In defining the technical infrastructure for the model, it was noted that the Distributed Management Task Force (DMTF
) had undertaken work in this area.  The DMTF is supported by a consortium of network component vendors and has sponsored a modelling effort to capture the classes and relationships of an IP based network.  This has resulted in the DMTF Common Information Model (CIM). Version 2.2 of, the CIM model has been adopted as the base for modelling the technical infrastructure.
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Figure 4.23 CIM Classes Defining the  Infrastructure


As the CIM model is extremely detailed, only the major classes of the CIM model are illustrated in this document (i.e. enough to provide an understanding of the content and intent of the model).  Detailed  discussion on the CIM model can be found at [2].  Most of the CIM sub-class names are self-explanatory.  The CIM class definitions can be found at the above-mentioned website.


4.5.3 Infrastructure


The Infrastructure class represents the logical and physical infrastructure, which supports the delivery of the Infrastructure Capability.  An Infrastructure is a distinguished type of aggregated Managed System Element (MSEs hereafter).  For instance, an e-mail Infrastructure would be comprised of a number of component MSEs, e.g. a Compaq server hardware + Windows NT Operating System +  Outlook Server Software, etc.


4.5.4 Managed System Element


ManagedSystemElement (MSE) is a base class used here to model the component elements that comprise an Infrastructure.  It is the super-class of PhysicalElement and LogicalElement, which are the base classes for defining physical and logical characteristics of system components.  MSEs may consist of PhysicalElements, LogicalElements and other Managed System Elements. MSEs may also have an association with a Party for the purpose of managing that MSE.


There is often a relationship between the MSEs which comprise the infrastructure and this is modelled as an <<interaction>>.  An example of this would be the dependency of a piece of application software (in its own right an MSE of sub-type Software Element,) on the piece of physical hardware (Physical Element) on which it runs;  it may also be dependent upon a form of Operating System resident on that hardware. Any one of the many types of MSEs can generate Events.


For example, a Telco may provide ‘networks’ for customers and the full enterprise details will be modelled as a series of ManagedSystemElements, comprising both Logical and Physical Elements.  A specific ‘network’ is a concept or Logical Element representing an implementation of customer requirements on routes through the enterprise’s physical network or Infrastructure which comprises Physical Elements or equipment on or in the ground.  These ManagedSystemElements will have attributes such as capacity which further define the ‘network’ and help to model permissible traffic across it.  A full worked example of such a scenario is included in Appendix H.

A Statistical Information class has also been created to capture statistical data concerning the operation of the Infrastructure-ManagedSystemElements.


4.5.5 Logical Element


The LogicalElement class is the root class for defining any non-physical component of a system.  The figure below depicts the types of logical elements defined by the CIM 2.2 model.  Each logical element type is a sub-class of LogicalElement.
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Figure 4.24 Types of Logical Elements


The CIM 2.2 model defines many sub-classes of LogicalElement such as Process, Logical File, File System, Operating System, Logical Device, Software Element etc. 


4.5.6 Physical Element


The PhysicalElement class is the root class for defining any physical component of a system.  The figure below depicts the types of physical elements defined by the CIM 2.2 model.  Each physical element type is a sub-class of PhysicalElement
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Figure 4.25 Types of Physical Elements


The PhysicalElement is the root class for defining anything that is tangible hardware, such as Physical Link, Physical Package, Physical Connector, and Physical Component.


4.5.7 Logical Device


A LogicalDevice is LogicalElement that is realised by a set of hardware components (e.g. chip, links, connectors, etc.) that comprise a PhysicalElement.
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Figure 4.26 Types of Logical Devices


The CIM 2.2 model enumerates a variety of Logical Devices, such as Power Supply, Modem, Controller, User Device, and Printer.


4.5.8 Activity Programs
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Figure 4.27 Activity Programs and Activities 

Businesses need to be able to plan and manage the work that they carry out.  Activity Programs represent the information that is needed to support work management.  Work that is carried out by a business is usually to re-configure the Enterprise Capability in response to an Order or to enhance its general ability to function.


Activity Program is a co-ordinated set of activities which may or may not be a set of programmes within  program.  There are two main sub-classes of Activity Program; these are Order-Based Program and Non-Order-Based Program. 


4.5.9 Order-Based Programs


These programs represent the set of Activities that need to take place to re-configure the Enterprise Capability as a result of a Product Selection being made. 


An example of an Order-Based Program is a list of Activities needed to provide a new telephone line.


4.5.10 Non-Order-Based Programs


These programs represent the set of activities that re-configure the Enterprise Capability without having a direct association with a Product Selection. 


Examples of a Non-Order-Based Program are:


· Year 2000 (Y2K) Program


· Network upgrade program for changing from copper to fiber


· Program to support a Trouble Management Policy, the set of actions from which dictate the need for repairs to be made.


4.5.11 Activities


An Activity is a discrete unit of work that may be carried out by a Party (Human Activity) or a Managed System Element (Machine Activity).  Activities may be dependent upon each other for start or completion.  A collection of Activities forms an Activity Program.  In the same way as Product Components have an Interaction relationship to one another, Activities have interdependencies within Activity Program.  Using the example of a Year 2000 Program, some of the Activities within the Activity Program would be:


· Install year 2000 compliant software versions 


· Simulate running of year-end for year 2000


Using the example of installing a new telephone line, some of the Activities could be:


· Install the telephone point


· Configure the exchange


4.6 Product Fulfilment and User Concepts


The Product Fulfilment and User concepts are closely coupled.  One cannot describe one without referencing the other, and vice versa.  Thus, they are presented together in this section.  The classes that comprise the Product Fulfilment and User concepts are shown below:
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Figure 4.28 Classes Comprising the  User and Product  Fulfilment Concepts 


4.6.1 Product Fulfilment


4.6.1.1 Product Component Fulfilment


The Product Component Fulfilment  (PCF) is the class which represents what is delivered as a result of an agreement to buy/sell a Marketplace Product.  It is dependent upon the Component Selection (i.e. the choices made by the customer) and upon the Enterprise Capability (i.e. the things the supplier can bring to bear to deliver the Product Component Fulfilment.       


In summary, the Enterprise Capability defines what the enterprise can provide, the Product Component represents what is offered to the marketplace via the Marketplace Product.  The Product Selection represents what is chosen in the Agreement (as a collection of Component Selections) and the Product Component Fulfilment is what is actually provided. 


This is pictured overleaf:
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Figure 4.29 Classes Related to Product Component Fulfilment 


This is best served by example.


Danny Granville visits the BT shop in order to buy a new answering machine.  BT has several models on show and others in a product catalogue.  Danny has £100 to spend and chooses a top-of-the-range digital model with remote interrogation facility.  The shop doesn't have this particular model in stock, but agrees to fulfil Danny's order within two weeks.  One week later, Danny gets a Jiffy bag in the post in which is his new answering machine.


In the above example, BT's catalogues contain all the Marketplace Products that BT is making available to the public.  Each answering machine type in the catalogue is a Marketplace Product.  Each type of answering machine consists of the basic machine and other features (such as digital recording or remote interrogation), each of which are Product Components.  The features that can be Product Components are dependent on the Enterprise Capabilities that BT can command. Danny's selection of a specific answering machine type is the Product Selection.  The individual choices for component options within that selection are the Component Selections.  The Product Component Fulfilments are the collection of things which arrived for Danny in the post.  These include the basic answering machine, the digital recording facility and the remote interrogation facility.  Note that Product Component Fulfilment shows an <<interaction>> relationship which, in this case, will indicate the relationship between the three Product Component Fulfilments.

Another example:


Terry Cooke wants to receive cable service.  The cable provider, Acme Cable, is able to supply basic cable, a multitude of film channels, and the Aquarium channel, which broadcasts the goings on within a tropical fish tank 24 hours a day. Acme has a special deal where the subscription for basic cable is bundled with the Aquarium channel for a mere $30 per month.  Terry loves to watch fish so he signs an Agreement with Acme Cable for this special deal.  Acme Cable activates the cable line in Terry's home, which automatically gives him TV access to the basic channels, and starts sending a feed for the Aquarium channel.  Now, Terry can watch fish all day long from the privacy of his own home.


In this example, the Enterprise Capability is the cable network infrastructure and all the entertainment channels that Acme Cable can provide.  The Marketplace Product is the “special deal” which consists of a Product Component called “basic cable” and a separate Product Component called “Aquarium channel feed”, to which a Pricing Policy is attached of $30/month.  It should be noted that there is a dependency between the Product Components here (modelled as an <<Interaction>); one cannot receive the Aquarium channel unless one also receives basic cable.  The Product Selection is the request for the “special deal” by Terry, within the Agreement with Acme Cable.  Note: he makes two Component Selections as part of this overall Product Selection. Terry then receives two Product Component Fulfilments, one for the basic cable feed to Terry's house and one for the additional Aquarium channel feed.  


In the above example, the Aquarium channel must be treated as a separate Product Component/Product Component Fulfilment, since if Terry decided he no longer wants to pay for this channel, it can be cancelled without disrupting the basic cable feed. 


Thus, a Product Component Fulfilment is the realisation of what each Product Component represents within the context of a purchased Marketplace Product.


4.6.1.2 Product Component Fulfilment – Fulfilment Performance


Product Component Fulfilment is linked to Fulfilment Performance to specifically provide Service Level Guarantee information.  As part of the collection of operational data, Events and Troubles are collected for performance purposes in the Fulfilment Performance.  Reports may be compiled from this data for customers, amongst others.  The Performance Exception-generated Events therefore specifically  describe the anomalies between a Fulfilment Performance and a service-level guarantee or warranty which may exist as a Product Component Fulfilment.


4.6.1.3 Product Component Fulfilment-User Fulfilment Relationship


The Product Component Fulfilment is the realisation of the Product Component within the context of the Marketplace Product.  The Product Component Fulfilment is what the User interacts with.


In the examples above, the User will use the answering machine purchased by Danny Granville and the User will watch the channels subscribed to by Terry Cooke.


The association between the User and the Product Component Fulfilment is defined by the User-Fulfilment Relationship.  The User-Fulfilment Relationship captures the information pertaining to the usage of the Product Component Fulfilment by the User.


N.B.  Some products may offer the ability for the User to alter certain service parameters (e.g. change one’s own ‘Friends & Family’ numbers via a website).  In these cases, the ability to change service parameters is modelled as a separate Product Component Fulfilment in its own right.  Then, when a User makes any service changes, these are captured in the relevant User-Fulfilment Relationship.   


4.6.2 User


4.6.2.1 User vs. Customer


It is common practice in “real life” for the Customer and User of a service to be different entities.  For example, a company might be identified as a Customer in an Agreement for a PC Helpdesk service but clearly it will be the individual employees that actually make use of the Helpdesk.  The IA therefore explicitly separates Customer from User in the model.  A Customer is an Agreement Role within an Agreement that is associated with a specific Party.  A User is an entity that actually interacts with the Product Component Fulfilment.


In the answering machine example above, Danny Granville is both the Customer and User.  As a Customer he enters into an Agreement with BT for the purchase and provision of his chosen machine. He receives the Product Component Fulfilments in the mail and may interact with them as a User. For example, he may set-up the time on the answering machine, may record an out-going message with the digital recording facility and may interrogate the device remotely at some later time to pick up his messages.  However, Danny in the Agreement Role of Customer could have requested that the machine be sent to his cousin Mortimer.  In this case, Danny is the Customer and Mortimer will be the User, since Mortimer will now have the interaction with the device that he receives in the mail.  Note that in this example, Danny is granting rights to Mortimer to use the answering machine, see section 4.6.3.


4.6.2.2 Types of User


A User need not always be a person.  The User may be a device, depending on nature of the Product Component Fulfilment.  For example a CRON job (a Programme that is scheduled to run at regular times) that is collecting information from a database overnight would be the User of the database. 


These different types of User are represented by the sub-classes Human, Non-Human and User Group. A Human User is associated with Individual, a sub-type of Party, but an Individual may be associated with one or more Human Users.  A Non-Human User is associated with one Managed System Element, but an MSE may be associated with one or more Non-Human Users.


A User Group is a set of one or more Users, that have a common set of Credentials, interact with the exact same PCF and are administered as a single User.  A User Group may consist of any combination of Human Users, Non-Human Users and User Groups. 


4.6.3 Credentials and Access & Usage Rights Policy


In the IA, the commonly used terms of authentication and authorisation are modeled as the validation of a User’s Credentials and the evaluation of business rules associated with the access and privileges pertaining to a User’s interaction with a Product Component Fulfilment. 


There are many different schemes that can be used to determine the rights of a User to make use of a Product Component Fulfilment.  These schemes may be based on who the User is, what role the User is playing, what tokens the User possesses, or some combination of these and other schemes.  The security mechanism implemented is determined by the type of scheme and the level of security required.  For example, username/password or digital certificates can both be used to enforce a scheme based on User identity but one provides a greater level of security than the other.  The variety of options means that the IA cannot prescribe the use of, or make assumptions about the type of scheme or choice of mechanism that will be used in any particular situation.  To model this in a generic manner the IA defines the following classes: Access & Usage Rights Policy, Credentials and Access-Usage Rights Information. 


4.6.3.1 Access & Usage Rights Policy


The Access & Usage Rights Policy is the set of business rules that determine the rights of a User to use a Product Component Fulfilment.   This policy is established as a result of an Agreement. For example, a Customer has selected a 2Mb Virtual Private Network, which supports up to 10 users.  Of these 10 users, 2 will be enabled at the full 2Mb and the other 8 will be enabled at 0.5Mb. The set of valid user profiles and their bandwidth allocation will form part of the Policy Rules of the Access & Usage Rights Policy.  In addition to this information it is likely that a username/password system will be used in the validation of the Credentials.  A complete entry in the Access & Usage Rights Policy might then be “IF login = Joe Mercer AND password = Happy THEN allow access at 2Mb”.  The Access & Usage Rights Policy must be evaluated to allow the User to access and use the Product Component Fulfilment. 


The Access & Usage Rights Policy can be modified during the lifetime of the Agreement.  This might be as a result of a revision to the Agreement  but could also be modified by the Users themselves.  An example of modifying Access & Usage Rights Policy is the head of a household who is able to set the rights of the children to access channels on a Video-On-Demand service.  Within the Access & Usage Rights Policy , there would be a Condition that grants the right to access a Product Component Fulfilment of a Policy Administration Product Component,  to a User with the proper Credentials.  Access to this PCF would give the User the ability to change certain Conditions within the A & UR Policy governing the Video On Demand service for other Users within a specified grouping.


4.6.3.2 Credentials


The Credentials of a User represents all information about the User that is required by the Access & Usage Rights Policy.  The information held depends on the type of rights determination scheme and authorisation/authentication mechanisms employed.  In the VPN example, the User is identified via its account and password.  The Credentials of the User would therefore comprise the username and the password of the User. 


4.6.3.3 Access & Usage Rights Information


The Access & Usage Rights Information holds all information relating to the Product Component Fulfilment that is required by the Access & Usage Rights Policy.  For example, an additional condition in the Access & Usage Rights Policy might be that a User cannot connect to the VPN if the total bandwidth being utilised by the current Users is 90% of the agreed 2Mb. The information about the total utilisation would be held in the Access Rights Information. 


4.6.4 User-Fulfilment Relationship and User Session


The User-Fulfilment Relationship  (UFR) is defines the association between a User and a Product Component Fulfilment.  The UFR contains one or more User Sessions, defining specific instances when the User-Fulfilment Relationship is in use.  Each User Session may generate Events, which may be interpreted as Usage by the Event Policy.


For example, Shaun moves into a new apartment and enters into an Agreement with the telephone company to activate the apartment’s phone line.  In this example, the Product Component Fulfilment is the activation of the phone line.  The User is the termination point of the phone line, an MSE, located in Shaun's apartment.  The User-Fulfilment Relationship exists as long as Shaun pays the bills or doesn’t request that the line be de-activated.


A User Session object, aggregated into the UFR, is created every time the phone goes off-hook and a phone number is entered.  So, if Shaun picks up the phone and calls his mother, a User Session object is created. If a burglar breaks into Shaun's apartment and calls his cousin,  another User Session object is created. Each of these User Sessions will be aggregated into a UFR, which will generate Events, which may eventually be represented as charges on Shaun's phone bill. 


4.7 Event Concept


The classes that comprise the Event Concept are shown below. 
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Figure 4.30 Classes Comprising the  Event Concept 


4.7.1 Event


The Event class itself describes an occurrence or a happening at a point in time - a change of state with which the enterprise is concerned. When an object changes its state as a response to some stimulus, that too is treated as an event. In this manner, the class Event describes the dynamism of the whole system, and conveys valuable information that is used for fault handling, capacity management, service-level management, charging and billing purposes. 
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Figure 4.31 Classes which May Generate  Events


The classes that generate instances of the class Event are Managed System Element, User, Agreement Role, User Fulfilment Relationship, and Performance Exception.  Each type of Event may or may not be chargeable.  Some events may be Contact Events.


4.7.1.1 User-generated Events


A user generated Event is one raised by the User.  The User may be a machine (Non-Human User) or a Human User.  The recipient of the message communicated may be either type of User as well.


Examples of User -generated Events are:


· User complains that s/he cannot logon to use the service.


· User is barred from using the service because the access rights are revoked.


· Possible fault reporting - this could be from a traffic light faxing to say that it has failed and an engineer is required to fix it


4.7.1.2 “Managed System Element” -generated Events


The Managed System Element-generated Events describe behaviour associated with the Infrastructure and its components (both logical and physical elements).  Examples of Managed System Element-generated events are:


· At the end of a session, the Managed System Element sends the usage charge to a database for rating purposes.


· The Personal Computer has a power failure.


4.7.1.3 Agreement-Role-generated  Events


The Agreement-Role-generated Events describe behaviour associated with Parties.  The behaviour or events generated by the Party will be a reflection of the role the Party is playing.


Examples of Agreement-Role-generated events are:


· Customer complains about being overcharged


· Supplier Requests payment


4.7.1.4 User-Fulfilment Relationship-generated  Events


The User-Fulfilment Relationship-generated Events describe behaviour associated with the specific relationship that individual Users have with the Product Component Fulfilment (PCF).  Examples of such events are:


· User suspends a User Session that he is running.


· User invokes a capability of the PCF that results in a Financial Transaction being generated.


4.7.1.5  “Performance Exception”-generated Events


As part of the collection of operational data, Events and Troubles are collected for performance purposes in the Fulfilment Performance.  Reports may be compiled from this data for customers, users or enterprise support purposes.  The Performance Exception-generated Events therefore specifically  describe the anomalies between a Fulfilment Performance and a service-level guarantee or warranty which may exist as a Product Component Fulfilment.  When the output of this exercise does not satisfy any of the terms of this guarantee, a Performance Exception-generated Event is raised.  This Event is treated in the same manner as any other Event types, in that it may give rise to Troubles and may be chargeable or non-chargeable. (Note: When a Performance Exception is raised, which generates a chargeable Event, the 'charge' is likely to be negative, i.e. a Credit is given to the customer).
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Figure 4.32 Classes Comprising Performance  Exception Event


4.7.2 Events and Troubles


The class Event is considered to describe not only the normal behaviour of a system but also indicates abnormalities or deviations from the normal state.  Some events might give rise to a Trouble, which may need to be managed in some way.  There are two types of Trouble - a Perceived Problem and a Fault.  A Perceived Problem is an incident that needs further examination before being designated a Fault.  For example a User may register an anomaly in service which he believes to be a problem.  On further diagnosis, it may be found that a Managed System Element that is used to provide the service may be functioning abnormally and may need to be repaired. In this case, the Trouble becomes a Fault.   The Event Policy determines whether or not a given Event gives rise to a Trouble and what type of Trouble it is. 


The action that describes how to deal with a Trouble such as how the Trouble is distributed (say to operational staff or customers) and/or how the Trouble is to be dealt with is given in the Trouble Management Policy.  The Trouble Management Policy may activate a Non-order-based Activity Program in order to repair or reconfigure some part of the Enterprise Capability.
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Figure 4.33 Trouble Management and Mapping


The relationship between Troubles is captured by the notion of Trouble Mapping.  Troubles raised as a result of different Events may need to be related to one another.  For example, a User contacts help desk and reports anomalies with his Product Component Fulfilment.  These are User-generated Events which may give rise to a Trouble.  At the same time, an Event from a Managed System Element also gives rise to a Trouble in the network management center.  This 'Managed System Element' Trouble might be related to the 'User' Trouble.  It may be important to recognise the relationship between the two Troubles and map them together in order to find the most cost-effective resolution.  The Trouble Management Policy will determine the subsequent actions to be taken to resolve the Troubles.


4.7.3 Chargeable Events


The classes below capture how a Chargeable Event, e.g. a service usage charge, contributes to a Financial Statement which may, amongst other things, be an Invoice.  The Agreement Pricing Policy acts on the Chargeable Event, determining how the Event is going to be charged.  This may result in a Financial Transaction. 


Financial Transactions also contribute to a wider set of Financial Statements with which the enterprise may be concerned, including the Ledgers.   . 
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Figure 4.34 Chargeable Event Mapping


4.8 Financials Concept


The classes that comprise the Financials Concept are shown below. 
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Figure 4.35 Classes Comprising the  Financials Concept 


4.8.1 Chargeable Event


Virtually every act that engages the enterprise or the enterprise engages in has a financial consequence. Since Events are a record of those acts, the Chargeable Events form the basis for Financial Transactions.


The Agreement Pricing Policy acts on the Chargeable Event, determining how the Event is going to be charged.  This may give rise to a Financial Transaction.  These Financial Transactions may contribute to a Financial Statement.


4.8.2 Financial Transaction


A Financial Transaction arises out of a Chargeable Event.  A Financial Transaction is recorded in a specific Currency and occurs within a Financial Period.  The Financial Period may be related to another Financial Period.  Examples of Financial Periods are fiscal years, quarters and months.


Each Currency may have an Exchange Rate associated with it to enable it to be exchanged for another Currency.  The associations from Currency to Exchange Rate show what it is being exchanged from and into.


Every Financial Transaction is governed by a Financial Transaction Policy.  The policy can for example determine the tax rates that will apply, or whether the Financial Transaction is to be treated as capital or current account.  In the case of assigning applicable tax rates, this includes national tax rates and therefore negates the need for linking Financial Transaction or Financial Transaction Policy to Location.


4.8.3 Financial Statement


A Financial Transaction may contribute to many Financial Statements.  A Financial Statement may be comprised of many Financial Transactions. 


A Financial Statement is based upon the Financial Transactions that contribute to it.  The Financial Statement Policy governs which Financial Transactions are included in a Financial Statement and how the statement is to be presented.

Examples of Financial Statement are Bank Statement, Budget, Invoice, Ledger, and Asset Register.  


For example, John Smith employed by BT would receive a monthly pay slip detailing his tax this month, tax paid year to date, National Insurance, gross pay, net pay and pension contribution.


John Smith's payslip itself would be the Financial Statement.  (Salary Statement) 


The employment contract (Agreement) with BT would determine the Financial Statement Policy. The Financial Statement Policy would determine which Financial Transactions appeared on the Financial Statement.  In this instance, the Financial Transactions are his tax this month, National Insurance, gross pay, net pay and pension contribution.  


The Financial Period would be the month that the payslip referred to.  Financial Period is also the tax year against which his tax paid year to date is recorded. 


The Financial Transaction Policy would have determined how the tax this month would be calculated. The Financial Transactions would have been recorded in Pounds (Currency).


4.8.4 Invoices


An Invoice is a type of Financial Statement.  The Invoice will represent an itemised request for payment, usually in recompense for the supply of goods and services.  In this case, the Financial Statement Policy is acting as an invoice policy.  This invoice policy is tied to the Agreement Item which specified the supply of the goods and services, and will determine when the Invoice is due, settlement dates, invoice format, etc.


As an example, Steve Howey buys a washing-machine from a large electrical goods retailer.  The price/cost to the customer of the washing machine (e.g. whether it has a set price or is subject to variations for optional features or for discounts) is dictated by the Agreement Price Policy. This, in turn, is dependent  upon the Product Price Policy.  However, the method of invoicing Steve for the cost of the washing machine and associated charges is dictated by the Financial Statement Policy.   


This retailer’s Financial Statement Policy specifies that the agreed cost of the item can be paid either by cash immediately or by adopting one of two credit options:  pay nothing for 12 months and then remit the whole sum within a set time following a final invoice;  or pay by Direct Debit in 12 monthly instalments over the next year.  The available options will depend upon such things as Steve’s history as  a customer of the retailer;  or the buoyancy of the washing machine market, e.g. one of the credit  options may be on offer temporarily as an inducement to increase sales in this period.  


Steve agrees to pay for his washing machine in 12 monthly instalments and he also buys an extended warranty and the Financial Statement Policy specifies that this particular product must be paid for in full at the time of the purchase.  He wants the retailer to arrange for delivery to his home and the Financial Statement Policy specifies that this service is paid for in exactly the same way as the warranty.  The relevant Agreement Items are therefore: 


· The ‘washing machine’ (Marketplace Product);


· Delivery (Marketplace Product); 


· Extended warranty (Marketplace Product);


· Instalment payments (a record of the specific agreement to make/receive payment by instalments as selected from the options offered by the retailer’s Financial Statement Policy).


Each Agreement Item is governed by individual aspects of the enterprise’s Financial Statement Policy and that also means that the model supports separate invoicing details for Agreement Items within a single Agreement.   The Financial Statement Policy class therefore offers a flexible way of holding whatever rules or groupings of rules, conditions, actions and time constraints required to manage revenue collection for the enterprise concerned.  
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Appendix A.  Class Dictionary


The class dictionary provides definitions for each of the object classes given in the EIM described in section 4. 


1. The Class Name column of the table contains the name of the class as it appears in the model.


Policy class names, designated in the diagrams with <<Policy>>, are in italics.


Parameter Defined class names, designated in the diagrams with <<Parameter Defined>>, are underlined.  


For the descriptions and behaviours of both Policy and Parameter Defined classes, see Appendix B.


2. The Definition column contains a short explanation of the class.  This may include an example and potential attributes.  


3. The attributes assigned to each class represent a key set and not the definitive set. It is expected that in further refinements to this model, additional attributes may be identified. 


4. All sub-classes inherit the attributes of the super-class.


5. The Notes column contains additional clarifying notes about the class, e.g. indicating that it’s a sub-class of another listed class or that it is a placeholder.


6. The Section column provides the reference to the sub-section of section 4 in which the class can be found.


7. Other than the top most classes, the classes from the CIM 2.2 model are not described here.  These descriptions may be found in the documentation at [2].

8. All information classes have the following methods available: create - establishing an instance of the class; read - retrieving the values of the attributes of the instance; update - changing one or more values of the attributes of the instance; and delete - removing the instance of the class. Appendix F provides a description of the IA Base class which defines a root class from which all other classes in the IA inherit common data.

Class Name

Definition

Notes

Sec-tion



Access & Usage Rights Policy

The set of conditions and actions that determine the rights of a User to use a Product Component Fulfilment.  This policy is established as a result of an Agreement.

For details on policy class behaviour, see Appendix B.

4.6



Access-Usage Rights Information

Information about a Product Component Fulfilment in the context of available capacity that is to be used in evaluating an Access & Usage Rights Policy.  For example, total bandwidth utilised, the total mailbox space used, and number of users.

Sub-classes are required to model the information relevant to each Product Component Fulfilment.

4.6



Activity

Represents a discrete unit of work which may be carried out by a person or a machine.


Attributes:


· Name


· Start date


· End Date


· Description


· Required Effort


· Dependency


· Associated Costs


· Required materials

A constituent class of Activity Program.


This class may be extended through the use of sub-classes.  Identified sub-classes are Human Activity and Machine Activity.

4.5



Activity Interaction

This is an abstract class that defines the relationship of one Activity to another Activity. For example one Activity may negate the need for another.


Attributes:


· Priority


· Status

An interaction for the Activity –Activity relationship.

4.5



Activity Program

A planned collection of Activities which realise the capabilities of the enterprise


Attributes:


· Program Name


· Program Description


· Effective Date


· Termination Date

This class may be extended through the use of sub-classes.  Identified sub-classes are Order-Based Program, and Non-Order Program.

4.5



Activity Program Interaction

This is an abstract class that defines the relationship of one Activity Program to another Activity Program. For example one Activity Program may depend upon another one.


Attributes:


· Priority


· Status

An interaction for the Activity Program –Activity Program relationship.

4.5



Agreement

A commercial arrangement between at least two Parties. 


Attributes:


· Effective Date


· Termination Date


· Signed Agreement Date


· Description


· Status

This class may be extended through the use of sub-classes.  Identified sub-classes are Bid, Contract, and Order 


 

4.2



Agreement Assignment

The designation of a Party to undertake the responsibilities of an Agreement Role. 


Attributes:


· Effective Date


· Termination Date


· Status {pending, active, temporary, …}

A RoleAssignment for the Party – Agreement Role relationship.

4.2



Agreement Interaction

This is an abstract class that defines the relationship of one Agreement to another Agreement.  For example an Agreement may be revised and superseded by another one.

An interaction for the Agreement-Agreement relationship

4.2



Agreement Item

A line item within an Agreement indicating the selection of Marketplace Product to be purchased/supplied.


Attributes:


· Quantity

A constituent class of Agreement.

4.2



Agreement Price Policy

The set of conditions and actions that determines the basis upon which the price for an Agreement Item is established.

This class is dependent on Product Price Policy.


For details on policy class behaviour, see Appendix B.

4.2



Agreement Role

A responsibility that is defined within an Agreement  e.g. signatory, customer, guarantor


Attributes:


· Type


· Role Scope (responsibility)


· Importance {mandatory, optional}

This class may be extended through the use of sub-classes.  Identified sub-classes are Customer, Supplier, Guarantor, and Distributor. 

4.2



Asset Register

The financial position that a company is in with respect to the assets it owns.

A sub-class of Financial Statement

4.8



Bank Statement

The financial position that a party is in with respect to a bank.

A sub-class of Financial Statement

4.8



Bid

A proposal to provide services and /or goods at a stated price usually in response to a request for proposal (RFP) specification.


Attributes:


· Name


· Description


· Issue Date


· Response Date

A sub-class of Agreement.

4.2



Budget

The amount of money that is available for, required for, or assigned to a particular purpose, such as an Activity Program.

A sub-class of Financial Statement

4.8



Card Account

A type of Payment Method.

Sub-types are Charge Card, Credit Card, and Debit Card

4.1



Charge Card

Commercial charge card account that is assigned to a Party.


Attributes:


· Card Company


· Card Number


· Card Expiration Date


· Charge Card Type


· Charge Limit


· PIN

A sub-class of Card Account

4.1



Chargeable Event

A type of Event which will have a rate applied to it and may appear as part of an Invoice Item on an Invoice. 

A sub-class of Event.

4.7



Component Selection

Represents the Product Component selected within a Product Selection.  It is this Component Selection which is fulfilled by a Product Component Fulfilment.


Attributes:


· Date Requested


· Date Fulfilled

For details on parameter defined class behaviour, see Appendix B

4.2



Contact Event

A type of Event that captures the interaction between the enterprise and an outside Party.  The event may or may not be chargeable.

A sub-class of Event.

4.7



Contact Medium

A method of communicating to a Party, e.g. Telephone, Fax, Postal Service, Pager, etc.


Attributes:


· Reason for Change


· Effective Date


· Termination Date


· Time of Day Availability


· Preference Flag

This class may be extended through the use of sub-classes.  Identified sub-classes are Postal, Fax, Voice, e-mail, and Pager. 




4.1



Contained Component

Characterises the relationship between  a Marketplace Product and its Product Components 

Association Class for the Marketplace Product – Product Component relationship

4.4



Contract

A legally binding agreement to provide services and /or goods at a stated price.


Attribute:


· Renewal Notification Date

A sub-class of Agreement. 

4.2



Credential

Information about a User that is to be used in evaluating an Access & Usage Rights Policy.  The information held depends on the particular security scheme employed.


Attributes:


· Effective Timestamp


· Termination Timestamp


· Status

This class may be extended through the use of sub-classes to model the particular security scheme employed.  Potential sub-classes are Password, Certificate, and LogName.

4.6



Credit Card

Commercial credit card account that is assigned to a Party.


Attributes:


· Card Company


· Card Number


· Card Expiration Date


· Credit Card Type


· Credit Limit


· PIN

A sub-class of Payment Method.

4.1



Currency

Something (as coins, treasury notes, and banknotes) that is in circulation as a medium of exchange. (This can include internet Beenz)

Currencies are related to one another via exchange rates.

4.8



Customer

A role defined for an Agreement in which the Party acting in this role purchases services or goods from an other Party.

A sub-class of Agreement Role.

4.2



Customer Requirements

A wish list based on customers’ wants which is used to develop new products which to fill gaps in the market.



4.4



Customised Product

A type of Marketplace Product which has been tailored for a specific Party, group of Parties or a certain Market Segment.


Attributes:


· Modification Date


· Effective Date


· Termination Date 


· Ramifications

A sub-class of Marketplace Product.

4.4



Debit Account

A bank account owned by a Party from which funds are removed to satisfy the Party’s debt.


Attributes:


· Bank


· Account number


· Limit


· Balance


· Effective Date


· Termination Date

A sub-class of Payment Method.

4.1



Debit Card

A type of card account which allows the holder to charge against a debit account. 

A sub-class of Card Account

4.1



Distributor

A role defined for an Agreement. The Party acting in this role markets and sells services and goods to other Parties.  For example, a wholesaler.

A sub-class of Agreement Role.

4.2



e-mail

Electronic mail account.


Attributes:


· Electronic Mail Address


· Attachments

A sub-class of Contact Medium

4.1



Enterprise Capability

Represents all the product-forming and product-impacting capabilities of the enterprise.


Attributes:


· Capability Name


· Description


· Status  {test, alpha, GA, …}


· Effective Date


· Termination Date

This class may be extended through the use of sub-classes.  Identified sub-classes are Infrastructure Capability, Support Capability, and Consultation Capability.


For details on parameter defined class behaviour, see Appendix B

4.5



Event

A recorded notification which describes a change of state of an object (e.g. on or off) or an occurrence of something (e.g. customer complains to the customer help desk about not being able to receive e-mail)  


Attributes:


· Type


· Description


· Occurrence Timestamp


· Generation Timestamp

A constituent class of Fulfilment Performance.


Classes which can generate events include User, Customer, Managed System Element, Product Component Fulfilment, and Performance Exception.


This class may be extended through the use of sub-classes.  Identified sub-classes are Chargeable Event, Non-Chargeable Event, and Contact Event

4.7



Event Policy

A set of conditions and actions defining how Events give rise to Troubles.

For details on policy class behaviour, see Appendix B.

4.7



Fault

A classification of a Trouble indicating that there is verification that the Trouble really exists.

A sub-class of Trouble.

4.7



Fax

Facsimile point of contact.


Attributes:


· Number


· Extension Number


· Facsimile Class

A sub-class of Contact Medium

4.1



Financial Period

A standard period against which financial transactions are recorded.


Attributes:


· Start Date


· End Date



4.8



Financial Statement

A representation of the financial position that a party is in. 

Sub-classes may include Asset Register, Invoice, Ledger, Budget, Bank Statement, Salary Statement

4.8



Financial Statement Policy

The rules governing inclusion of financial transactions within a financial statement, including the payment methods acceptable for particular agreement items.

For details on policy class behaviour, see Appendix B.

4.8



Financial Transaction

A parcel of data that has an effect on the financial information and reporting within an enterprise.


Attributes:


· Date


· Time


· Amount


· Currency



4.8



Financial Transaction  Policy

The accounting rules governing the definition  of a financial transaction:  financial reference data  

For details on policy class behaviour, see Appendix B.

4.8



Fulfilment Performance

A collection of events and troubles that are collected over a set period for the purpose of evaluating the performance of a Product Component Fulfilment against availability and quality metrics outlined by the Agreement Service Level Guarantee. 


Attributes:


· Date


· Description


· Period

This class would provide the information from which reports would be generated.

4.7



Generic Product

A standard (vanilla) product offered to the marketplace.

A sub-class of Marketplace Product.

4.4



Guarantor

A role defined for an Agreement. The Party acting in this role guarantees payment for purchases of products or services by another Party.

A sub-class of Agreement Role.

4.2



Human Activity

An Activity that is performed by a human. 

A sub-class of Activity.

4.5



Human Activity Role

The responsibility for managing an Activity

A RoleAssignment for the Activity/Party relationship.

4.5



Human Resource Capability

Represents the people available in the enterprise with specialised expertise, for customer assistance etc.


Attributes:


· Name


· Description


· Type (Online, on premise, helpdesk)


· Class (Premium, Standard, Best Effort)


· Level


· Availability (24X7X52, 8X5)

A sub-class of Enterprise Capability




4.5



Human Resource Capability Role 

A role carried out in support of the Enterprise Capability.

An  RoleAssignment for the Human Resource Capability/ Party relationship.

4.5



Human Resource Capability Assignment

The responsibility for carrying out a specialist role in support of the Enterprise Capability.

An association class for Human Resource Capability and Party.





Human User

A User that is associated with the Individual subclass of Party.

A sub-class of User.

4.6



Individual

Unique identifier for that individual.

A sub-class of Party.  See the Party & Party Identifier classes for details.

4.1



Infrastructure

A distinguishable collection of Managed System Elements which support the delivery of the Infrastructure Capability. e.g. the PSTN Platform which supports and delivers “telephony” capabilities.


Attributes:


· Name


· Description


· Owner


· Status



4.5



Infrastructure Capability

Defines the specific capabilities that an Infrastructure can deliver. 

A sub-class of Enterprise Capability.


For details on parameter defined class behaviour, see Appendix B.

4.5



Invoice

A record of charges presented to the customer for payment.


Attributes:


· Date


· Period (e.g. quarterly, monthly)


· Identification


· Message


· Description


· Status


· Status Date


· Payment Terms

A sub-class of Financial Statement

4.8



Language Ability

Depicts the languages in which a Party can communicate.


Attributes:


· Language Name


· Ability Level


· Effective Date


· Termination Date


· Preference Flag



4.1



Ledger

A complete record of all financial transactions enacted against the business

A sub class of financial statement

4.8



Location

A physical place.


Attributes:


· Name


· Co-ordinates


· Directions


· Grid references

This class may be extended through the use of sub-classes.  Some potential sub-classes are State, Street Address, Coordinates, and Country.

4.1



Logical Device

An abstract class that represents an abstraction or emulation of a hardware entity that may or may not be realised in physical hardware. Any characteristics of a Logical Device are used to manage its operation or configuration contained in, or associated with, the Logical Device object. E.g. support for paper sizes and detection of errors in a printer is modeled in a Logical Device.


Attributes:


· as defined by DMTF CIM v2.2

Sub-class of Logical Element.  From the DMTF CIM v2.2 model.  Sub-classes include Power Supply, Modem, Controller, Printer, Battery, USB Device, Alarm Device, Scanner, Sensor, Cooling Device, Media Access Device, User Device, Network Adapter, Media Transfer Device, Logical Port

4.5



Logical Element

The base class of all components of a system that represent abstract functionality, such as, files, processes or other system capabilities that can be modeled as a Logical Device.


Attributes:


· as defined by DMTF CIM v2.2

Sub-class of Managed System Element.  From the DMTF CIM v2.2 model.  Sub-classes include Process, Logical File, Service Access Point, File System, Directory, Device File, Data File, Service, Software Feature, Software Element, Operating System, System, Computer System, Storage Library, Logical Device

4.5



Machine Activity

Represents an Activity that is performed by non-humans (e.g., software, computer, etc.). 

Sub-class of Activity.

4.5



Managed System Element (MSE)

This is the base class for the system element hierarchy.  Membership Criteria:  Any distinguishable component of a system is a candidate for inclusion in this class.  Examples: software components, such as files;  devices, such as disk drives and controllers;  and physical components such as chips and cards.  MSEs may be comprised of other MSEs


Attributes:


· as defined by DMTF CIM v2.2


· must also include ‘Capacity’

From the DMTF CIM v2.2 model.  Sub-classes include Logical Element and Physical Element. 

4.5



MSE Assignment

A role assigned to a person to manage a Managed system Element. 

A RoleAssignment for the MSE/Party relationship.

4.5



MSE Interaction

This is an abstract class that defines the relationship of one Managed System Element to another Managed System Element.  For example one Managed System Element may be substituted for another one.

An interaction for the MSE-MSE relationship

4.5



MSE Role

A role assigned to a person or machine to manage an activity.

An association class for Party and MSE.

4.5



Marketing Campaign

A Marketing Campaign is the plan for delivery of a specific message to a segment of the community using suitable media.


Attributes:


· Name


· Description


· Start Date


· End Date



4.3



Marketing Program

A strategic marketing plan developed to stimulate the use of products and services.

Implemented via a set of Marketing Campaigns

4.3



Market Segment

A set of  Parties that have common market attributes.  The set is limited by criteria expressed through the Market Segment Policy in terms of usage patterns, usage levels, demographics, lifestyle, etc.


Attributes:


· Name


· Description


· Effective Date


· Termination Date



4.3



Market Segment Policy

The set of conditions and actions that determine the basis upon which Parties are included in Market Segments.

For details on policy class behaviour, see Appendix B.

4.3



Marketing Material

The items we use to convey the message of a Market Campaign. Examples include video clips, adverts and bill stuffers.






4.3



Marketplace Product

A group of one or more Product Components offered together and priced as one unit according to Product Price Policy


Attributes:


· Name


· Description


· Introduction Date


· Sales Discontinuation Date


· Support Discontinuation Date

This class may be extended through the use of sub-classes.  Identified sub-classes are Generic Product and Customised Product.

4.4



Marketplace Product Interaction

This is an abstract class that defines the relationship of one Marketplace Product to another Marketplace Product.  For example one Marketplace Product may be substituted for another one.

An interaction for the Marketplace Product-Marketplace Product relationship

4.4



Marketplace Product Role

A responsibility that is defined for a Marketplace Product.  e.g. product manager, support manager


Attributes:


· Role Name


· Type


· Role Function


· Importance {mandatory, optional}

A constituent class of Marketplace Product.

4.4



MPP Assignment

The designation of a Party to undertake the responsibilities of a Marketplace Product Role. 


Attributes:


· Effective Date


· Termination Date


· Status {pending, active, temporary, …}

An RoleAssignment for the Party – Marketplace Product Role relationship.

4.4



Non-Chargeable Event

An Event that does not have revenue implications.

A sub-class of Event

4.7



Non-Human User

A User that is not human.  For example, a telephone line or a system element.

A sub-class of User

4.6



Non-Order-Based Program

A type of Activity Program that delivers enhancements to Enterprise Capability which cannot be directly associated with a product selection. For example, the replacement of copper networks with fibre or Year 2000 activities.

A sub-class of Activity Program.

4.5



Opportunity

A potential sales opportunity or potential new custom where the potential customer/sales lead is a Prospect interested in a product or service.


· Description of opportunity


· Revenue


· Source


· Status (as per sales methodology)


· Notes


· Decision issues

A sub-class of Agreement

4.3



Order

A specification of the services and /or goods to be provided at a stated price and date.


Attributes:


· Requested Delivery Date


· Actual Delivery Date

A sub-class of Agreement.

4.2



Order-Based Program

A type of Activity Program that delivers enhancements to Enterprise Capability which is directly associated with a Product Selection. For example, the provisioning of email boxes.

A sub-class of Activity Program.

4.5



Organisation

A group of Individuals that functions as one autonomous unit for some purpose or work. 


Attributes:


· Name


· Function Description

A sub-class of Party.


This class may be extended through the use of sub-classes.  Some potential sub-classes are Household, Corporation, Government Agency, and Non-profit.

4.1



Organisation Assignment

The designation of a Member to undertake the responsibilities of an Organisation Role. 


Attributes:


· Effective Date


· Termination Date


· Status {pending, active, temporary, …}

A RoleAssignment for the Member – Organisation Role relationship.

4.1



Organisation Role

A responsibility that is defined within an Organisation  e.g. vice-president, manager, engineer, member.


Attributes:


· Role Name


· Type


· Role Scope (responsibility)


· Consideration {mandatory, optional}

A constituent class of Organisation.

4.1



Pager

The contact medium comprising a Pager device.


Attributes:


· Telephone Number


· PIN


· Reach Number

A sub-class of Contact Medium

4.1



Party

Party is an abstract class that encompasses both Organisation and Individual. 


Attributes:


· Party ID


· Party Name


· Legal Entity Status {no, yes}


· Legal Entity Date 


· Commerce Credential


· Credit Bureau Score


· Credit Bureau Score Date


· Credit Bureau Name

Sub-classes include Individual and Organisation.

4.1



Party Contact Medium

The role of the Contact Medium as it relates to the Party to be contacted, e.g. billing address, home telephone number, etc.


Attributes:


· Party Contact Name


· Effective Date


· Termination Date


· Time of Day Availability


· Preferred Contact Method Indicator

Association Class for the Party – Contact Medium relationship.

4.1



Party Identifier

The ways of identifying a Party, including both unique and non-unique identifiers.  


· Names

May also include credentials that a party must have to be able to engage in commerce, such as tax ID, DUNS Number, SIC Code, Tax Exemption, mother’s maiden name.

4.1



Party Location 

The role of the Location as it relates to the Party, e.g. tax location, home location, delivery location, headquarters location, etc.


Attributes:


· Location Role Name


· Effective Date


· Termination Date


· Time of Day Availability

Association Class for the Party – Location relationship.

4.1



Payment Method

The financial mechanisms a Party has available to pay for services delivered.


Attributes


· Begin Date


· End Date


· Preference Flag

A constituent class of Party. 


This class may be extended through the use of sub-classes.  Identified sub-classes are Credit Card, Debit Account, Prepaid, and Charge Card.

4.1



Perceived Problem

A classification of a Trouble indicating that it is awaiting verification that the Trouble really exists.

A sub-class of Trouble.

4.7



Performance Exception

Captures the anomaly resulted from the comparison of the level of service specified (in the agreement) and what is actually received. 


Attributes:


· Name


· Description


· Generation date


· Status


· Priority

An association class for the Fulfilment Performance – Product Component Fulfilment relationship.

4.7



Physical Element

This class describes system components that have distinct physical manifestations  Note that it is possible for a single Card – which is a type of Physical Element – to host more than one Logical Device.  The card would be represented by a single Physical Element associated with multiple Logical Devices.


Attributes:


· as defined by DMTF CIM v2.2

A sub-class of Managed System Element.  From the DMTF CIM v2.2 model.  Sub-classes include Physical Link, Physical Connector, Physical Component, Physical Package, Card, Physical Frame, Chassis, Rack, Physical Media, Chip

4.5



Postal

The contact medium comprising a postal address.


Attributes:


· Address Line 1


· Address Line 2


· City Name


· Super-City Name


· Sub-City Name


· Postal Delivery Code


· State/Province/County Name


· Country Name

A sub-class of Contact Medium.




4.1



Prepaid

Payment in advance for a set amount of usage e.g. a Prepaid phone card.


Attributes:


· Amount


· Units

A sub-class of Payment Method

4.1



Product Category

A generalised classification of product offered into the marketplace by market segment and/or the nature of the service e.g.  IP Services, Telephony, Application Hosting.


Attributes:


· Classification Type


· Description/Definition



4.4



Product Component

A cohesive unit of a deliverable product that has business and/or technical meaning (e.g. email service, address book)


Attributes:


· Name


· Description


· Status {alpha, beta, GA, …}

A constituent class of Marketplace Product.


A dependent class on Enterprise Capability.


For details on parameter defined class behaviour, see Appendix B

4.4



Product Component Fulfilment

Represents the delivered product component.


Attributes:


· Name


· Description


· Status  {active, suspended, …}


· Availability Date

A constituent class of Product Selection.


A dependent class on Product Component and Enterprise Capability.


For details on parameter defined class behaviour, see Appendix B

4.6



Product Component  Fulfilment Interaction

This is an abstract class that defines the relationship of one Product Component Fulfilment to another Product Component Fulfilment.


Attributes:


· Effective Date


· Termination Date


· Status

An Interaction for the Product Component Fulfilment –Product Component Fulfilment relationship.

4.6



Product Component Interaction

This is an abstract class that defines the relationship of one Product Component to another Product Component.


Attributes:


· Effective Date


· Termination Date


· Status

An Interaction for the Product Component –Product Component relationship.

4.4



Product Interaction

This is an abstract class that defines the relationship of one Marketplace Product to another Marketplace Product.


Attributes:


· Effective Date


· Termination Date


· Status

An interaction for the Marketplace Product – Marketplace Product relationship.

4.4



Product Price Policy

The set of conditions and actions that determines the basis upon which the price for this Marketplace Product is established

For details on policy class behaviour, see Appendix B.

4.4



Product Selection

Represents the Market Place Product selected in the Agreement.


Attributes:


· Date Requested


· Date Fulfilled

An association class for the Marketplace Product – Agreement Item relationship

4.2



Product Substitution

Defines an allowed substitution of one Marketplace Product for another Marketplace Product.

A sub-class of Product Interaction

4.4



Prospect

The particulars or profile established for a potential customer or Sales Lead , including the demographic details.


· Note (shared / private)


· Assessment


· Content


· Lifestyle

A sub-class of Agreement Role

4.3



Salary Statement

The financial position that an employee is in with respect to their employer.  The physical realisation of this would be a payslip.

A Subclass of financial statement.

4.8



Sales & Service Channel

Identifies the vehicle or medium by which a Marketplace Product will be sold and supported into a Market Segment. 


Attributes:


· Name


· Description


· Begin Date


· End Date

An association class for the Marketplace Product – Market Segment relationship.

4.3



Statistical Information (MSE)

A collection of performance readings and usage counts associated with a Managed System Element.


Attributes:


· as defined by DMTF CIM v2.2

From the DMTF CIM v2.2 model.  

4.5



Supplier

A role defined for an Agreement. The Party acting in this role provides services or goods to another Party.

Sub-class of Agreement Role.

4.2



Trouble

A problem which needs to be managed. A Trouble may result from applying the Event Policy on an Event.


Attributes:


· Description


· Reported Timestamp


· Status


· Priority


· Resolution date


· Category


· Trouble Type

A constituent class of Fulfilment Performance.


This class may be extended through the use of sub-classes.  Identified sub-classes are Fault and Perceived Problem.

4.7



Trouble Management Policy

A set of conditions and actions which are used to determine, distribute, manage and resolve Troubles.

For details on policy class behaviour, see Appendix B.

4.7



User

An entity that is authorised by an Agreement to register with and use the Product Component Fulfilment(s) covered by the Agreement.  That entity may be associated with an individual, an organisation, or a managed system element. (see sub-classes).


Attributes:


· User Identification


· Effective Date


· Termination Date

A constituent class of User Group.


This class may be extended through the use of sub-classes.  Identified sub-classes are User Group, Human Use, and Non-Human User.

4.6



User Group

A set of one or more Users that have a common set of Credentials, interact with the same Product Component Fulfilments, and are administered as a single User.  A User Group may consist of any combination of Human Users, Non-Human Users, and User Groups.


Attributes:


· Name


· Description


· Member Criteria

A sub-class of User.

4.6



User Session

Information about a specific User engagement with a Product Component Fulfilment.


Attributes:


· Begin Timestamp


· End Timestamp


· Termination Reason


· Status

A constituent class of User-Fulfilment Relationship.




4.6



User-Fulfilment Relationship

Information about a User’s association with a Product Component Fulfilment.


Attributes:


· Registration Date


· Termination Date


· Status {active, suspended, …}

An association class for the User – Product Component Fulfilment relationship.  

4.6



Voice

The contact medium comprising a voice telephone.


Attributes:


· Telephone Number


· Extension Number


· Codec


· Fixed/mobile Indicator

A sub-class of Contact Medium

4.1



Appendix B:  Pattern Classes


This section provides a description of the pattern classes or class stereotypes in the EIM.  These are Policy Definition; Parameter-defined Classes; Interaction Relationships; and Role Assignment Relationships.


Policy Definition


The policy definition which the EIM uses is based upon the Policy Framework defined by the Internet Engineering Task Force [3]. 


Policy is applied using a set of policy rules. Each policy rule consists of a set of conditions and a set of actions.  The set of conditions associated with a policy rule specifies when the policy rule is applicable. Policy rules may be aggregated into policy groups. These groups may be nested, to represent a hierarchy of policies.


If the set of conditions associated with a policy rule evaluates to TRUE, then the set of associated actions are executed. For the set of actions associated with a policy rule, it is possible to specify an order of execution, as well as an indication of whether the order is required or merely recommended.  It is also possible to indicate that the order in which the actions are executed does not matter.


Policy rules themselves can be prioritised.  One common reason for doing this is to express an overall policy that has a general case with a few specific exceptions.


Policies can either be used in a stand-alone fashion or aggregated into policy groups to perform more elaborate functions. Stand-alone policies are called policy rules. Policy groups are aggregations of policy rules, or aggregations of policy groups, but not both. Policy groups can model intricate interactions between objects that have complex interdependencies. Examples of this include a sophisticated user logon policy that sets up application access, security, and reconfigures network connections based on a combination of user identity, network location, logon method and time of day. Stand-alone policies are those that can be expressed in a simple statement. Examples of this are VLAN assignments, simple YES/NO QoS requests, and IP address allocations. 


Policy Framework


Within the larger context of the class diagrams for the Information Architecture, the inclusion of the specific policy classes wherever a policy is present makes the diagrams difficult to read.  To accommodate the inclusion of policies, the stereotype of the “policy” will be applied to a class representing a particular policy. The “policy” stereotype will be used as a representative class for the Policy Framework specified for that particular policy.  This is illustrated with the Product Price Policy class below:
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Policy Framework Classes


Policy Group

This class is a generalised aggregation container. It enables either Policy Rules or Policy Groups, but not both, to be aggregated in a single container. Loops, including the degenerate case of a Policy Group that contains itself, are not allowed when Policy Groups contain other Policy Groups.



Policy Rule

This class represents the "If Condition then Action" semantics associated with a policy.  



Policy Condition

The purpose of a policy condition is to determine whether or not the set of actions (contained in the Policy Rule that the condition applies to) should be executed or not. For the purposes of the Policy Framework, all that matters about an individual Policy Condition is that it evaluates to TRUE or FALSE.  



Policy Time Period Condition

This class provides a means of representing the time periods during which a policy rule is valid, i.e., active.  At all times that fall outside these time periods, the policy rule has no effect.  A policy rule is treated as valid at all times if it does not specify a Policy Time Period Condition.


Policy Time Period Condition is defined as a subclass of Policy Condition.  This is to allow the inclusion of time-based criteria in the condition definitions for a Policy Rule.



Policy Action

The purpose of a policy action is to execute one or more operations in order to achieve a desired policy state. This (new) policy state provides one or more (new) behaviours. A policy action ordinarily changes the configuration of one or more elements in the information model.


A Policy Rule contains one or more policy actions. Unlike a condition, however, only one list of policy actions is contained in a Policy Rule. A policy administrator can assign an order to the actions associated with a Policy Rule, complete with an indication of whether the indicated order is mandatory, recommended, or of no significance.


The actions associated with a Policy Rule are executed if and only if the overall condition(s) of the Policy Rule evaluates to TRUE.



Policy Framework Associations


The following relationships are shown in the preceding figure:


· The ContainedPolicyGroup relationship enables policy groups to be nested. This is critical for scalability and manageability, as it enables complex policies to be constructed from multiple simpler policies for administrative convenience. For example, a policy group representing policies for the US might have nested within it policy groups for the Eastern and Western US.


· A policy group may aggregate one or more policy rules, via the ContainedPolicyRule relationship. Grouping of policy rules into a policy group is again for administrative convenience; a policy rule may also be used by itself, without belonging to a policy group.


· A policy rule aggregates one or more instances of the PolicyCondition class, via the ContainedPolicyCondition association.  For all policy rules, at least one condition MUST be specified even if that condition is a null condition, either via the ContainedPolicyCondition aggregation, or defined explicitly within a subclass of Policy Rule. 


· One or more policy time periods may be among the conditions associated with a policy rule via the ContainedPolicyCondition association.  In this case, the time periods are simply additional conditions to be evaluated along with any other conditions specified for the rule.


· A different relationship between a policy rule and a policy time period is represented by the PolicyRuleValidityPeriod association: scheduled activation and deactivation of the policy rule. 


· Time periods are a general concept that can be used in other applications. However, they are mentioned explicitly here in this specification since they are frequently used in policy applications.


· A policy rule may aggregate zero or more policy actions. For all policy rules, at least one action MUST be specified, either via the ContainedPolicyAction aggregation, or defined explicitly within a subclass of Policy Rule. The actions associated with a Policy Rule may be given a required order, a recommended order, or no order at all. For actions represented as separate objects, the ContainedPolicyAction aggregation can be used to express an order. For actions defined explicitly in a subclass of Policy Rule, the ordering mechanism must be specified in the subclass definition.


Parameter-defined Classes


A Parameter Defined Class is a complex type of class hierarchy used frequently in the model.  All such classes, denoted as “Parameter Defined Class”, behave as described below:
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The Parameter Defined Class is an aggregation of a set of Defining Parameters. Each Defining Parameter describes a particular feature of the Parameter Defined Class. There may be any number of Defining Parameters contributing to the Parameter Defined Class.  It is modeled in this way to allow maximum flexibility in the way in which we build the capabilities of the Parameter Defined Class. 


Each of the Defining Parameters may interact with one or more of the other Defining Parameters. The <<Interaction>> relationship pattern defines the nature of this interaction. 


Interaction Relationship


There are a number of classes in the IA in which the objects of a class may have interactions with other objects of the same class.  This interaction is indicated with the class having a relationship to itself and stereotyping the relationship as an “Interaction.”  This would appear for any class of the IA model as:
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The Interaction stereotype represents an associative class and its sub-classes that capture the types interactions and their details.  It communicates the existence of these classes without having the clutter distracting from the more important aspects of the model.  The Interaction stereotype is used in the IA as a short hand to indicate the presence of the following pattern of classes and relationships:
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In this pattern, the AnyClass Interaction captures the interaction details between Object A and Object B of the AnyClass.  The interaction is not mandatory – it is permissible that an object within AnyClass does not have any interaction other objects within AnyClass.  


Sub-classes are used to enumerate the types of interactions supported.  The interaction types enumerated are not the comprehensive list of possible interactions.  The sub-classing serves as the addendum point at which other interactions are to be added as they are discovered.  The sub-classes of the AnyClass Interaction include the following:


· AnyClass Exclusivity - defining a mutually exclusive relationship between AnyClass Object A and Object B.


· AnyClass Migration - defining a migration of AnyClass Object A to Object B.


· AnyClass Substitution - defining a substitution of AnyClass Object A for Object B.


· AnyClass Dependency - defining a dependency of AnyClass Object A on Object B. 


As an example, there is an interaction pattern for Marketplace Product to itself.  The relationship is labeled with the stereotype of <<Interaction>>.  The naming convention for the specific classes of this pattern is to substitute the name of the interacting class for AnyClass.  Thus, by substituting the Marketplace Product abbreviation “MMP” for Anyclass for all the classes in the pattern, the following model segment is implied:
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It is expected that the Interaction stereotype relationships will be expanded to their full set of properly named classes and relationships when the IA is implemented.


Role Assignment Relationship


In the IA there are many classes in which Parties are assigned to a responsibility associated with that class.  The responsibilities associated with a class are captured by the roles for the class. This is indicated with class having a relationship to Party and stereotyping the relationship as a “RoleAssignment.”  This would appear in for any class in the IA model as:
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The RoleAssignment stereotype represents a set of classes and relationships that capture the AnyClass ownership of roles and the assignment of Parties to those roles.  It communicates the existence of the roles and assignments without distracting from the more important aspects of the model.  The RoleAssignment stereotype is used in the IA as a short hand to indicate the presence of the following pattern of classes and relationships:
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In this pattern, AnyClass refers to any class in the IA which has this type of relationship with the Party class.  An object within AnyClass may have zero or more roles defined with it.  The roles are captured in the AnyClass Role class.  An object of the AnyClass Role can be associated with one and only one object in AnyClass.  A Party may be associated to zero or more roles in AnyClass Role.  A role may have zero or more Parties associated with it.  Each Party/role relationship is an Assignment that has its own descriptive attributes, such as start date, end date, type (temp/permanent), and status (inactive, active).  The assignment and role are dependent on the AnyClass.  That is, if an object in AnyClass is deleted, its associated roles and assignments are meaningless and should be deleted.


As an example, there is a role assignment pattern that is formed for the relationship between Party and Human Activity.  The relationship is labeled with the stereotype of <<RoleAssignment>>.  The naming convention for the specific classes of this pattern is to substitute the name of the role owning class for AnyClass.  Thus, by substituting “Human Activity” for Anyclass for all the classes in the pattern, the following model segment is implied:
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It is expected that the RoleAssignment stereotype relationships will be expanded to their full set of properly named classes and relationships when the IA is implemented.


Appendix C.  Frequently-asked Questions (FAQ)


1) Are there any Intellectual Property Rights within this model? If so, may we share it with suppliers?

Our belief is that there is much new work in this model and therefore the potential for Intellectual Property.  The model not only combines the best of other models such as AT&T COIPP, BT CIM, TINA-C and DMTF CIM but binds them together in a coherent manner.  In addition, the modelling of the 'virtuous triangle' (Enterprise Capability/Product Component/Product Component Fulfilment) which combines the ideas of a) the capabilities of the enterprise, b) the offer to the marketplace and c) what is provided for the user is, we believe, new analysis.  A patent application has been submitted jointly on behalf of AT&T and BT.


We do need to be in a position to share this model with suppliers, especially if we are asking them to deliver against it.  Subject to appropriate non-disclosure agreement, this should not be a problem. 


2) The Concept Model doesn't seem very complex - I would expect to see far more concepts and relationships shown.


The Concept Model hides a considerable degree of complexity, which is provided in the enterprise information model (EIM).  The EIM contains over 100 classes with multiple relationships between them.  The Concept Model is provided as an executive summary of the EIM and is intended to illustrate its general scope.


3) In a relationship with a distributor to what extent would the distributor have to implement this same model internally? What needs to be exposed to / imposed on the distributor to allow them to work with us across an interface that realises this model?


This depends on the extent to which we wish to impose a data management solution on the distributor.   At one extreme, if the processes are inter-linked then it makes sense that the architecture is followed as rigorously in the distributor’s space as it is in the provider itself.  At the other extreme, it may simply require that the information which is passed back and forth needs to conform to a certain format, in which case the distributor is free to implement his own IA. 


4) Where is Offer ? I would expect to see this as a key Concept!


Offer is synonymous with Marketplace Product.


5) How is the User related to the Customer?

The Customer enters into an Agreement to purchase a Marketplace Product.  The set of Product Component Fulfilments which are delivered are the things that the User will interact with. In many instances the Customer will have a strong relationship to the User(s).  For example, one may purchase telephone service and allow the members of your family to use that service.  However, the binding may be less clear. For example, one may purchase a pre-paid calling card and lose it.  The card may be found and used by an unknown Party.  This Party is the User and has only a tenuous relationship with the Customer.  Note: where the relationship between Customer and User is required to be made explicit, the relationship can be specified in the purchase Agreement.  This will allow Access & Usage Rights Privileges to be assigned to one or more Users.


6) Where the #%$! Is Account ??!

Account is a term used in many different contexts and is therefore only used in the model where ambiguity can be avoided.  One of the main uses for the term account is around a generalised relationship between a customer and supplier.  The customer is often said to 'have an account' with the supplier.  In this case, the model deals with this relationship via the Agreement and the Agreement Roles the Parties take on.  The agreement will specify all of the aspects of the relationship between the parties to it, including the necessary financial arrangements for commerce to be enacted. 


The model also provides for specific types of financial 'account' such as bank account.  This is a specific type of Financial Statement, to which Financial Transactions contribute.  

7) Where is Service in the Model? Aren't we going to be offering services to


our customers ?!


The simple answer is that we do NOT offer service to Customers, we offer Marketplace Products (MPPs) to Customers.  However, the issue of 'service' is dealt with in the model although it is not referred to explicitly using this term.  Since the word ‘service’ means many things to many people, we chose to excise it from the model.  Instead we refer to the way in which the MPP is fulfilled.  That is, once the customer has selected the MPP, what the Users actually see and experience is the captured by the Product Fulfilment concept.  In the information model, we separate out the different components of the Product Fulfilment into Product Component Fulfilments (PCFs).  Each user will have a relationship with one or more PCFs. 


8)  Where do you expect to get all of this information when the model is implemented as a database(s) e.g. Organisation roles, etc. ? 


The IA is capable of handling all kinds of data.  The Organisation Role, along with the Agreement Role, means entire org structures, relationships of Parties playing various roles, etc. may be captured.   However, an Information Architecture is not synonymous with a database; one should not infer that populating all of this information for all Parties is mandatory when the IA is implemented.  The decisions as to what data is mandatory vs. optional will be decided in the design phase.


9)  Is this model exhaustive ? For example, I can think of other Agreement types that aren’t pictured in the examples ! 


No, the model is not exhaustive.  We are trying to illustrate some examples of classes like Agreement or Contact Medium, but as new Agreements are formulated or new Contact Mediums are invented, the model can be extended by defining and adding new subclasses.


10)  How does the model support the single login for the Platform?


The single login is supported in the association of User to Product Component Fulfilments via the User-Fulfilment Relationship (UFR).  Associated with the UFR is the Access & Usage Rights Policy (AURP).  The AURP will state that initial access is required before others elements of the service are allowed.  This 'access' part of the service is modelled as a PCF in its own right.  The UFR associated with this PCF defines the particulars of the login process.


11) How would the ACIA be realised in practice?


The ACIA is intended to be implementation agnostic (see section 2.2.2).  One option for implementation is to implement an information repository which provides a set of information management services to the enterprise.  This implementation is discussed in detail in a companion document to the ACIA, the Infrastructure Information Repository and Infrastructure Information Service [4].


12) How are non-commercial agreements dealt with in the model?


A good example of a non-commercial agreement is an employment contract.  This pertains to the agreement between an employer and employee for the delivery of work-related activities in exchange for a salary and/or other types of recompense.  The model deals with this in exactly the same way as other types of legal interactions - via the Agreement class. In this case, the two parties are taking on the Agreement Roles of employer and employee.  The 'Marketplace Product' , which the agreement selects from, is the job itself, made up of Product Components which constitute the various activities required to fulfil that job.  The salary terms are provided by the Agreement Price Policy.

13) How are service-level agreements or service-level guarantees dealt with in the model?

SLAs, SLGs, and other types of warranty always relate back to an Agreement for the provision of a Marketplace Product.  In this case, the warranty is modelled as another Product Component.   Exceptions to the warranty are dealt with by collecting the Events which have been generated when the MPP  is being fulfilled, in the form of a Fulfilment Performance.  This is then compared to the warranty to determine any Performance Exception which itself may generate Events which might given rise to a rebate to the customer. 

Appendix D.  Glossary


ACIA

Alliance Common Information Architecture



AT&T

AT&T Corporation



BT

British Telecommunications plc



CIM

Common Information Model from DMTF



COTS

Commercial Off-the-shelf



CRUD

Create, Read, Update, Delete (basic methods available to objects)



DBA

Database Administrator



DBMS

Data-base Management System



DEN

Directory Enabled Networks



DMTF

Distributed Management Task Force



EC

Enterprise Capability



EIM

Enterprise Information Model



IA

Information Architecture



IP

Internet Protocol



LDAP

Lightweight Directory Access Protocol



LEC

Local Exchange Carrier



MPP

Marketplace Product



MSE

Managed System Element



O/DBMS

Object Database Management System



OID

Object Interaction Diagram



PCF

Product Component Fulfilment



PF

Product Fulfilment



PIN

Personal Identification Number



PSTN

Public Switched Telephone Network



QoS

Quality of Service



R/DBMS

Relational Database Management System



SLA

Service-level Agreement



SLG

Service-level Guarantee



SME

Small-to-Medium Enterprise



UFR

User-Fulfilment Relationship



UML

Unified Modelling Language



VLAN

Virtual Local Area Network



VPN

Virtual Private Network



Appendix E:  Model Notation


The Unified Modelling Language (UML) is used to define the structure of the model.  This section is meant to familiarise the reader with the basic notations of UML.  A more detailed explanation of UML may be found at [1].  In the discussion that follows, italicised words refer to objects in the figures below.
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The elements of the model are Classes and Relationships.


A Class is a collection of instances that support the same type: that is, the same properties and methods.  A definition of each Class in the model can be found in Appendix A.


A Property is a value used to characterise instances of a Class.  Properties are also referred to as Attributes.  For the sake of clarity, the potential attributes for each Class are omitted from the model diagrams; however, they are listed in Appendix A.


A Method is a behaviour of the Class and is declared as a signature (that is, the method name, return type and parameters).  The four methods available to classes are create - establishing an instance of the class; read - retrieving the values of the attributes of the instance; update - changing one or more values of the attributes of the instance; and delete - removing the instance of the class.


An Association is a class that expresses a general relationship between two or more other classes.  When the Association is a general linkage between classes, it is shown as a solid line connecting the involved classes.  When the relationship has its own separate properties and methods, it is shown as an Association Class with a dashed line to the line connecting the involved classes.  An association class can only exist when the relationship exists between the two involved classes.


An Aggregation is a strong form of an association between an Aggregate Class and a Constitute Class.  An aggregation is shown as a solid line between two classes with a diamond terminating the line at the Aggregate Class.  For example, the containment relationship of between a Marketplace Product and the Product Components that make up the Marketplace Product can be called an aggregation.


An Inheritance is a relationship between two classes in which all members of the Sub-Class are required to members of the Super-Class.  Any member of the sub-class must also support any method or property supported by the super-class.  An inheritance is shown as a solid line between two classes with a triangle terminating the line at the Super-Class.  


A super-class may have more than one sub-class.  For example, Contact Medium has the sub-classes of Postal, Fax, Voice, eMail, and Pager.  All of these sub-classes terminate with the same triangle meaning that they are all of the same sub-class type.  In this case, that type is contact medium type.  It is possible to sub-class on two or more sub-class types.  For example, the class Person may have sub-classes based on gender, such as Male and Female, and have sub-classes base on race.  In that case, the gender-based sub-classes would terminate at one triangle and the race based sub-classes would terminate at a different triangle.


A Dependency is a relationship between two classes in which the existence of the one class, known as the Dependent Class, is based on the existence of the other class.  For example, the Agreement Price Policy is dependent on the Product Price Policy.  As such, the Agreement Price Policy cannot contain objects that are not in or are not derivable from the objects in the Product Price Policy.  The dependency relationship is shown using a dashed arrow drawn from the dependent class to the base class.


Relationships are also assigned Cardinality to define the number of objects which participate in a relationship or their Multiplicity.  This also has the effect of indicating whether a relationship is mandatory or optional.  The most common annotations are:


0..*
may be 0 or more


0,1
may be 0 or 1


0..4
may be up to four 


1..*
may be 1 or more 


1 exactly 1  


4..7,9
may be 4,5,6,7 or 9


Examples would be:




[image: image49.wmf]Individual


Human User


1


0..*




Human Users are objects used to identify the users of a service which allow us to distinguish them from Machine Users. Human Users are clearly associated with Individuals (the objects we use to identify people). The cardinality shown above indicates two things:


1. Each Human User can be associated with only one Individual (indicated by the “1” next to the Individual object).


2. Each Individual can be associated with any number between zero and an infinite number of Human Users (indicated by “0..*” next to the Human User object).
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An Agreement will always have at least 2 parties to it and perhaps more.  In our model we distinguish between the actors in an agreement (the Parties themselves) and the roles which the actors take in an Agreement. The diagram above shows that there are two or more Agreement Roles associated with each Agreement (indicated by “2..*” next to the Agreement Role object). However, each instance of an Agreement Role can only be associated with one Agreement (indicated by the “1” next to the Agreement object).


Appendix F:  IA Base Class


The focus of the IA model is on the principal classes that represent the entities, events, and processes of an enterprise.  However, the IA also must take into account the data, methods, and classes that give an implementation effort the proper guidance on combining operational aspects with the principal classes to form a realised IA.  


To include the operational aspects, the IA employs the technique of defining a root class from which all classes of the IA inherit the common data management metadata and methods to create, read, update, and delete (CRUD).  The root class, known as the IA Base class, has two sub-classes.  One sub-class, the IA Principal class, is the root for the modeled IA classes, such as Agreement and User, and contains any common business attributes and methods that would be used across the visible IA classes.  The other sub-class, the IA Auxiliary class, permits classes for audits, mapping external identifiers, etc. to be defined and associated with the IA Base and, thus, be defined consistently across the entire model.  
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Each modeled class, Agreement through User, inherits from the IA Base class and IA Principal class and adds its own business attributes and business methods.  This keeps the model focused on capturing the business classes, methods, and relationships.  The IA Base class is never shown in any of the IA class models but is assumed to be always present.


Appendix G:  Party, Organisation & Agreement Roles


Although Agreement is the basis for all interaction between Parties in the model, this may not be immediately apparent when the prime consideration is usually the commercial type of Agreement  between Supplier and Customer (see agreement type (1) in the diagram below).  In fact Agreement covers many business relationships including:  


· Customer-Supplier, leading to the purchase/supply of goods or services;


· Manufacturer-Distributor, leading to a contract to sell on goods; 


· Employer-Employee, leading to a contract of employment;


· Government – Business, leading to a licence to trade.


Example 1 – Business-enabling Agreements & Roles


An example of roles affecting a major Telco like BT would be:


· Any operating company offering services over the PSTN must first obtain an operating licence from the government, i.e. its agent, OFTEL (2);


· The large Telcos will act as wholesale network suppliers to other smaller Telcos (3);


· Telcos will act as supplier to other Telcos for other services, e.g. mobile networks (4); 


· Telcos will then create their own products based on the wholesale services they have provided or procured and sell them on (5);


· A former monopoly supplier like BT may also have an obligation to the regulator under its licence to open up its network and exchange buildings to other operating companies;  


· The business may be split into its various operating functions where one part of the business, e.g. BT Wholesale, will act as a supplier to another, e.g. BT Retail (6);. 


· Telcos are now developing into ISPs and ASPs which involve new types of agreement with businesses and customers (7).


· In the case of ASP for example,  BT would have to have a formal arrangement with Microsoft to offer Microsoft Office as one of its applications;


· At a detailed level, where any large business uses software across its range of activities, it may apply for an Enterprise Wide Licence.   


Each of the arrangements listed above necessitates an Agreement between the two primary Parties.  The diagram below represents a selection of the agreements referred to above, cross-referenced.     
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The example above shows agreements which govern the provision of the basic services which are then marketed to business and residential customers.   


Example 2 – Organisation – Individual Agreements and Roles


Another example of  a common agreement between parties is the Employment Contract.   A business will need to employ people to carry out the activities and some of these are shown below:
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An offer of employment is usually made to an individual with the skills and experience to carry out a particular role.  Once the contract of employment has been signed, that person will be assigned (<<RoleAssignment>>) to a particular Organisation Role with a particular association with one activity or product (another <<RoleAssignment>>) as shown in the diagram, e.g. Product Manager or HR Manager.  In addition to their role within the company, an employee may also be a customer of the enterprise as in the case of Alf Haaland in the example above.    


Example 3 – Employment Contract as Agreement


When business recruit new employees, they will normally recruit people with particular skills and appoint to a specific position or role.  A contract of employment will be agreed between the employer and employee and this will include a full set of terms & conditions, e.g. term of employment & resignation/dismissal terms;  working hours;  term of employment/retirement age;  and benefits, e.g. salary, pension, health insurance, company car etc.  In return for this the employee will bring certain skills to the job and manage aspects of the business, e.g. Enterprise Capability, People etc.


In the model terms, the contract of employment is an Agreement and the job and benefits are Agreement Items.  Each job will comprise skills and activities, i.e. Marketplace Products and Product Components.  When a post is taken up and the activities are carried out, each of the Product Components will be associated with a Product Component Fulfilment and a User which links it back to an Individual.  The employee will be fulfilling his or her duties and taking advantage of the benefits.   Programmes of work which an individual is required to carry out are represented by Activity Programme.


These aspects of the employer/employee relationship are modelled in the diagram below:
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Appendix H:  Network & IP Product Topologies


Increasingly, ISPs such as Freeserve in the UK, may buy broadband network transmission from wholesalers such as BT Wholesale who have an established network platform with full national coverage.  The ISP will buy capacity and bandwidth at certain nodes/geographic points and the wholesaler will undertake to support this.  The wholesaler will then provide a home gateway for the ISP,  security elements and virtual connectivity for specific geographical coverage.  The ISP’s traffic will be carried over the network in the most efficient way and using an IP platform where the detailed specifications are ‘invisible’ to the customer and irrelevant as long as the agreed levels of service are being maintained.  The network will probably offer a number of possible routes with each node connected to a minimum of two others and ideally more.  The network can therefore be ‘self-healing’ in that, if transmission fails across one route, it will be automatically re-routed across another part of the network.  Similarly, if new technologies are developed and bought in, they can be swapped into the platform without affecting the service to the customers.  A simple representation of customer and supplier is shown below.
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Generally speaking, Agreements which cover network or IP products can be seen as agreements to supply or purchase products and services but this does not take into account the complexity of these particular products & services.


Much of the specific modelling requirements of networks of any type fall within the Enterprise Capability concept.  The complexity of the network and its component parts can be modelled around ManagedSystemElement and associated classes which are shown in the diagram below.
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Therefore, in an example where a network wholesaler undertakes to provide a ‘network’ for a customer:


· The wholesale supplier has its own network across which it offers its products and services - Enterprise Capability;


· This main network may be sub-divided into network domains which can be bounded by technology or geography – Infrastructure;


· Service demand and capacity are forecast, maintained and measured for a market patch – Market Segment; 


· The wholesale supplier offers connectivity and network services & features across this network, e.g. service types and commercial network products – Marketplace Products;


· The services and commercial network products will consist of technical network or network service point products;  these could be products such as protocols (e.g. IP), switching (e.g. ATM), transport (e.g. SDH, Access Copper) etc. – Product Components;  


· A customer (Agreement Role) will place an Order (Agreement) for a selection of these services:  the customer will order commercial network products (Marketplace Products) which are made up of Product Components  which, in turn, are dependent upon the enterprise’s infrastructure and a collection of Managed System Elements;  these MSEs will provide the details of the underlying network provision modelled as Logical and Physical Elements; 

· As both ‘networks’ and ‘access to the internet’ are logical concepts and may be provided by more than one type of infrastructure, there will be complex business options and preferences to meet customer requirements over the available infrastructure at the correct locations;  these may include premium services involving prioritised transmission of that customer’s traffic across the network  – Product & Component Selections;  


· Once the ‘network’ is created, the service instances will be specified – Product Component Fulfilment;


· Usage will be recorded as service or product instance usage – User Fulfilment Relationship & User Sessions – and charged in this way – Chargeable Event;


· Performance of the ‘network’ or ‘access to the internet’ will be measured (Statistical Information) as usage creates events, including Trouble Tickets – Event & Trouble; 


· Network tasks will be undertaken to manage, configure & maintain both the infrastructure and the service – Activity Programme & Activity. 


.


In addition to the scenario outlined above, the ‘series of Managed System Elements’ referred to must be modelled in detail as it contains, amongst other things, dependencies, compatibility and contained relationships.  The modelling must also make a clear distinction between the physical and logical components and, to do this, the MSE sub-types of Logical and Physical Elements and Logical Device  must be employed.  These are derived from the DMTF CIM 2.2 [2].  


To expand on this:


· Within this scenario, a ‘network’ or ‘internet access’ are logical concepts, i.e. they represent a contractual obligation to provide network transmission/services for a customer across a greater network (as opposed to a Private Circuit).  


· As such, the commercial product sold to the customer is a configuration of Network Elements which are associated with equipment at a particular geographic location or area.  


· In the ACIA, the ‘network’ should be modelled as a Logical Element and the equipment as one or more Physical Elements at Locations.   

Typical of such Managed System Elements in this environment are:


· Node – point on the network where a network service is supplied or where transmission paths are connected &  switched – a Logical Element.


· Node Link – details of a connection between two nodes,  also associated with Capacity.  An example would be a piece of cable – a Physical Element.


· Network Element – an element within a node or node link – a Logical Element

· Network Service Point – a point of interconnection between two sub-networks – a Logical Element.


· Equipment Item - Physical Element.


· Equipment Type – Physical Element.


· Network Element Connection  - the details of the connection, between two Network Elements.  This includes representing a hierarchy of connections and may refer to equipment compatibility rules – a Logical Element.


Logical Element also includes the sub-type of  Logical Device which is used to point the Logical Elements at the corresponding Physical Elements, e.g. a Logical Device could be specified to relate a PCP and cable (equipment) to a specific Network element Connection.
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� See Section � REF _Ref466371493 \r \h ��4.5.6�



� For a walk-through of the Marketplace Product concept classes, please see Section 4.4.



� For an explanation of Product Price Policy, please see Section 4.4.



� Parameter Defined class is modeled in Appendix B



� Information on the DMTF can be found at http://www.dmtf.org/
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