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Synopsis:

This is a survey how to map functional reference models and system components. It helps users of the GigaTS Library to look at transaction services with a business and system perspective, and moreover to relate the perspectives.

Preface

This report is the result of task T3.2 within the GigaTS project. It specifies how reference e‑business models united in a library as found in T3.1 can be mapped on state-of-the-art industry system components as found in task T2.1.

This specification is intended for internal use. It contains specifications for designers of the library interface, for designers of the broker and for maintainers of a local registry. 

It starts with an analysis of the current library interface. Then it describes the intended use of the library extensions. Finally an architecture is proposed.
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1 Introduction

GigaTS is a GigaPort project building knowledge in e-business for companies to use. A number of e-business reference models found in the project are collected in an e-business library. The library is supplemented with system components supporting e-business as found in the market. What is missing is the relation of the e-business reference models with the system components. For example after a user finds a suitable model for his e-business he wants to know what system components he needs to implement it.

The relation fills a gap between the business perspective and system perspective on transactions as envisaged in the Rapid Service Development (RSD) methodology. The relation guides from good advice to a business architecture. It is a long-list helping companies searching and purchasing their tools.

2 Analysis of the current Library

Based on the Rapid Service Development Methodology (Fielt, 2000)

2.1 Reference Models

A reference model is an abstraction of some (social) system which is general applicable. In GigaTS we developed reference models for e-business. These models are graphical representations of typical e-business transactions. The notation used is according to (Steen, 2000). It has three views: Behaviour, Function and Role diagrams. Each diagram models the same subject only viewed from a different angle. In the Behaviour diagram the actions involved and their causality in the e-business are focused. The Function model shows the functionality and information flows (see Figure 1). In the Role diagram the roles and flows are modelled.


[image: image1.png]Information ~ Settlement
Management f Management





Figure 1 Root model

Figure 1 shows the first level of e-business reference models. It contains five main functions and their connecting flows of information. The functions are themselves models and are composed of sub-functions as shown in Figure 2. The flows are informative only and will not be subdivided.
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Figure 2 Function decomposition

Considering that components perform a function, the function diagram as in Figure 1 is best suited for the mapping of functions on components and vice versa. Similarly flows correspond to protocols in the system perspective.

2.2 System Components

We reuse the definition of a component from Component-Based Rapid Service Development (Boertien, 2001):

A component is a unit of composition with contractually specified interfaces and explicit context dependencies only. Context dependencies are specified by stating the required interfaces and the acceptable execution platform(s). A component can be deployed independently and is subject to composition by third parties. For the purposes of independent deployment, a component needs to be a binary unit. To distinguish between the deployable unit and the instances it supports, a component is defined to have no mutable persistent state. Technically, a component is a set of atomic components, each of which is a module plus a set of resources.

According to [LKL01] components exist at different levels of functionality and granularity. They identified a stack with 5 levels ranging from infrastructure to business content:

· middleware: e.g. an application server on which the Web application runs;

· application support: low-level support for applications, e.g. database access;

· business objects: source-level entities that have a concrete business meaning, e.g. an order;

· business components: independent units of deployment that can be composed to form an application, but reside within the span of control of a single organisation, e.g. a CRM component;

· e-business applications: entire applications serving a business goal and possibly spanning multiple organisations, e.g. an e-marketplace application that integrates suppliers, buyers, and intermediaries.

They conclude that this stack can be mapped on the system perspective of the RSD framework, see Figure 3:
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Figure 3 Web application stack overlaid with RSD system perspective

Also from (Boertien, 2001), here are some sample components:

· Microsoft .NET, DCOM

· Sun Microsystems Enterprise JavaBeans

· The OMG CORBA Component Model

· Web services (Components and Services in RSD, Lankhorst)

2.3 Web Interface look and feel

The interface has non-overlapping panes. Selecting a model or function in the upper-left pane updates the other panes. Each pane shows different information of view of that model. In this design the system information is in the lower right Solutions pane. Selecting a function results in showing relevant solutions.
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Figure 4 Reference library interface

The models pane is a tree view of functions. A user searching functionality can browse this directory of decomposed functions. Below the main pane are specialisations. These are also functions related to the function selected in the tree view, but the function is suited for a special purpose. For example: a Dutch market place is a specialisation of pricing.

After selecting a solution, it is difficult to update the rest of the panes because there are possibly several functions per solution. To keep the interface as implemented in the prototype consistent, a new window should be opened upon selecting a solution.

2.4 Information model

Analysis of the data tables used in the prototype Library (see Appendix A - 

 REF _Ref529954732 \h 
Current data tables) resulted in the information model shown in [WaMe] notation:
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Figure 5 Current Information Model

A box in the model represents an entity. It is implemented as a table in a relational database. A diamond is a relation between entities. It is either implemented as a reference in an entity table or as a table with references to entities. In Figure 5 models are related to solutions in the solutions-table. Specialisations and decompositions are themselves models related to their 'parent' model. The relation is stored in the specialisations and decompositions tables respectively.

3 Using the Library

The targeted users of the library are decision-makers. They need tools for doing e-business. They want quick leads to specialists and suppliers who can help him. It cannot be expected that they have detailed technical knowledge.

The use can be positioned in the Service broker scenario [KoFL01, figure 2-4] as "Specify need", "Register need", and "Resolve need into sub-services", see dashed & shaded area in Figure 6:
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Figure 6 Service broker scenario

The library should help users specifying their need and to find the first solutions.

Questions users have at first are:

Q1 - What is my e-business need - which models correspond?

Q2 - Which suppliers can I ask for more information?

On second hand, after some discussions:

Q3 - What are the consultants saying and what do the suppliers offer?

Probably the last question the library should answer:

Q4 - Are all my needs covered?

3.1 Navigating functions

To answer question Q1 we need high level information and examples. This is an orientation phase. With the annotation texts the user learns how to "read" the model. The user tries to familiarise himself with e-business terminology. He tries to discover what he needs by looking at the models and the corresponding examples.

3.2 Matching solutions

To answer question Q2, the user is not expected to browse deep into models and sub-models before it finds some supplier. Selecting the first model, the solutions pane should immediately show some related solutions. This relation is at very high level and will probably match poorly. If a user wants a better match, he can browse to more detailed sub-models. Selecting a solution should bring up supplier and product information.

The library should respond following. At selecting a function, the library should show matching components. If the function has no matches, the library should show the matches to all decomposed functions. This repeats until a level with matching components is found (if any).

3.3 Navigating solutions

To fit-in the solutions the suppliers are offering (Q3) the user needs a directory of components: what sub-components belong to the component. This is a measure for interoperability of components. Eventually a sub-component belongs to some platform (see Figure 3).

Optional navigation operations are:

· Reverse directory of components: what super components belong to the component.

· Searching components on name, version, and vendor.

· Selecting components for the shopping cart.

3.4 Matching models

To answer questions Q4 we need a relation from components to functions. The user has received information or offers from suppliers. Now he wants to know what he actually has. He takes the functionality of the offered products together to see if all his needs are covered. He can also see if the offered functionality exceeds his needs. He also checks if the selected components are compatible, i.e. if he can build a system with it.

4 Architecture

Crucial for the architecture is the question how the databases should be filled with up-to-date system and supplier information. It not the intention of the Telematica Instituut to fill and maintain the databases by searching the Internet and other sources for systems and components. Rather, support from the suppliers themselves is required. Suppliers can register their product and service information for others to discover in a global registry. The registry contains company information, its services, and methods for engagement. Registered companies will then be accessible in searches by potential buyers and marketplaces.

Looking from this perspective, the Library can be seen as a graphical front-end for composing searches.

Using the Library a user formulates his demands with help of models. The broker translates the models into queries. From the Business Registry the broker receives supplier information like the URL or product information and the supplier interface specification. The broker can further query product specifications at the supplier's server.
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Figure 7 Generic Architecture

An optional Local registry can be maintained for refined information. Junk can be filtered and the local registry can be supplemented with missing information with specific support for the reference library in mind. The local registry enables full mapping of models and flows as defined in Figure 9.

There are a number of registries and protocols available for the broker [KoFL01] [JSBB00]. The broker finds suppliers of services using registries and plain search engines. Registries have added value of specifying the protocols suppliers use for further product specification and doing e-business.

4.1 Supplier Discovery

4.1.1 UDDI

UDDI (Universal Description, Discovery, and Integration) is an XML-based registry for businesses world-wide to list themselves on the Internet. Its ultimate goal is to streamline online transactions by enabling companies to find one another on the Web and make their systems inter-operable for e-commerce. UDDI is often compared to a telephone book's white, yellow, and green pages. The project allows businesses to list themselves by name, product, location, or the Web services they offer. 

Microsoft, IBM, and Ariba spearheaded UDDI. The project now includes 130 companies, including some of the biggest names in the corporate world. Compaq, American Express, SAP AG, and Ford Motor Company are all committed to UDDI, as is Hewlett-Packard, whose own XML-based directory approach, called e-speak, is now being integrated with UDDI. 

While the group does not refer to itself as a standards body, it does offer a framework for Web services integration. The UDDI specification utilises World Wide Web Consortium (W3C) and Internet Engineering Task Force (IETF) standards such as XML, HTTP, and Domain Name System (DNS) protocols. It has also adopted early versions of the proposed Simple Object Access Protocol (SOAP) messaging guidelines for cross platform programming. 

In November 2000, UDDI entered its public beta-testing phase. Each of its three founders - Microsoft, IBM, and Ariba - now operates a registry server that is inter-operable with servers from other members. As information goes into a registry server, it is shared by servers in the other businesses. The UDDI beta is scheduled to end in the first quarter of 2001. In the future, other companies will act as operators of the UDDI Business Registry. 

4.1.2 ebXML

The vision of ebXML is to create a single global electronic marketplace where enterprises of any size and in any geographical location can meet and conduct business with each other through the exchange of XML based messages.  ebXML enables anyone, anywhere, to do electronic business with anyone else, however, it is anticipated that compliance with and adoption of the various ebXML components will be incremental, over time.

The United Nations body for Trade Facilitation and Electronic Business Information Standards (UN/CEFACT) and the Organisation for the Advancement of Structured Information Standards (OASIS) launched the project as a joint initiative. Its membership includes 75 companies, including major IT vendors and trade associations throughout the world.

In order for the actual conduct of business to take place, ebXML provides a shared repository where businesses can discover each other’s business offering by means of partner profile information, a process for establishing an agreement to do business (Collaboration Protocol Agreement, or CPA), and a shared repository for company profiles, business-process-specifications, and relevant business messages.

The Data Interchange Standards Association (DISA) will host an ebXML-compliant registry and repository for e-business standards and related content. Initial content for the repository will include all ASC X12 EDI standards as well as the XML specifications being developed by DISA affiliates. (http://www.disa.org/)

4.1.3 Other

Some companies (http://checkspex.com/) provide in-depth comparative research reports on e-business services. These companies act as independent guides helping other companies in their selection of suppliers. The e-Library is intended to support companies searching suppliers in an earlier stage. Also, for the Library to act as an interface the specifications service should have a M2M interface (e.g. UDDI), not free-form reports.

Also a source of information with non-standardised interface are general purpose search engines. The consequence of tapping "the worlds largest register" is that the Broker in Figure 7 should have extensive parsing functionality.

The Global Business Registry (GBR) is a registry where businesses can store and exchange basic information about themselves, their products and their locations using open standards. The GBR uses a combination of open protocols ("whosells," "identify," "geolocate") and open globally unique identifiers (Global Business Identifier (GBI), Global Location Identifier (GLI), Global Personal Identifier (GPI)) to improve the maintenance of the identification information needed for electronic commerce. 

The Global Business Registry is designed to provide common infrastructure information. Essentially the GBR is the lowest common data used by all registries, marketplaces and exchanges. Most other registries including the ebXML registry and UDDI require a higher level of information than the GBR. The GBR can be accessed for free by registries such as the ebXML registry and UDDI, and when it is possible to do so, businesses can use the GBR to automatically update their information in other registries. (http://www.resolvenet.net/)

4.2 Service Specification Protocols

4.2.1 XML

Because ebXML relies on the Internet's existing standards such as HTTP, TCP/IP, MIME, SMTP, FTP, UML, and XML, it can be implemented and deployed on virtually any computing platform. The use of existing standards gives ebXML the advantage of being relatively inexpensive and easy to use. 

4.2.2 EDI

EDI is the exchange of business data using an understood data format. It predates today's Internet. EDI involves data exchange among parties that know each other well and make arrangements for one-to-one (or point-to-point) connection, usually dial-up. EDI is expected to be replaced by one or more standard XML formats, such as ebXML.

EDI (Electronic Data Interchange) is a standard format for exchanging business data. The standard is ANSI X12 and it was developed by the Data Interchange Standards Association. ANSI X12 is either closely co-ordinated with or is being merged with an international standard, EDIFACT.

5 Relating business models and systems

The information model depends on the availability of a local registry as in Figure 7. We start with the simpler of the two: the case there is no local registry.

5.1 Simple information model

On the left hand side of the following entity relation diagram (Figure 8) is the business perspective information model. It is similar to the current one in Figure 5. Except a model is a special class of functions: one that is placed in the root of the model tree. Also on the business perspective side is a flow. This entity is needed to find protocols in the system perspective. A flow connects two or more functions.
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Figure 8 Simple Information Model

Both flows and functions are mapped to queries. The query contains relevant keywords for the broker to search the registries or web.

5.2 Information model with local registry

The relation between business models and systems is similar to mapping functions on components. This is generally referred to as architecture. We call this relation function map in Table 1 because there is also a flow map. 

	function map
	component
	function

	- function
- component
- note
	- version
- visual
- URL
	- [sec. 2.4]
- visual


Table 1 System information model

Using available components, the mapping will probably not be perfect. For example the component can offer more functionality than needed. Free-text in note annotates the imperfect mapping. Components and functions have a visual representation of their place in the RSD logo (pixel mask?). The version of a component is relevant because different versions can have different (set of) functionality's. A URL is a hyper link to a web page containing more product information.

The Library defines models and functions. Functions are part of models. In the same line can components be part of systems. But decomposition does not end at components. Components can be build from sub-components. In (SotA, Janssen, 2000) for example, you can build an electronic store with SET, taking care of secure transactions. SET in turn, makes use of a PKI for authentication. This hierarchy is modelled with an n to m relation between components: a super component and a sub component see Table 1.

	sub-omponent

	- component
- component


Table 2 Modeling sub-components

Similar to the model-function relation is the system-component relation. A system is a class of component, not contained in another component. It will be used for "solutions" the suppliers offer.

Reference model assumptions:

· A function may appear in many functions.

· A function may appear multiple times in a function.

· Flows connect 2 or more functions.

System assumptions:

· A component may appear in many component.

· A component may appear multiple times in a component.

· Protocols connect 2 or more components.

The information model as entity-relationship diagram (for definition, [WaMe]):
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Figure 9 Information Model
Comments on Figure 9:

· Model is a function with extra characteristic. It appears in the root.

· Specialisation is not a function, rather a relation between a generic and a specific function. If it were a subtype, there is still a need to relate it to a supertype.

· The busininess and system perspective have two relations. Function relate to components and flowes to protocols. It is necessary to relate flows and protocols because important work of GigaTS is on transactions.

· Flow and protocol are associative objects. They relate functions resp. components. They are themselves associated by flow map.

· A system (or sub-system) is considered the same as a component, with the characteristic that it appears at the root.

· The platform is an optional object. It should give information on compatibility issues. Sample platforms are .NET and JavaBeans.

5.3 Web Interface

The interface has two main views in line with the RSD perspective: business view and system view. The view is selected via links on the view pane (Figure 10).
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Figure 10 Functional areas

The logo pane shows which of the two is current by colouring the RSD logo. It also shows the coverage of selected functions and components. The main pane is looks similar but distinct in the views. On one hand the Interface has consistent look and feel across views, while on the other hand the views have different main panes (and titles) to avoid confusion. Both main panes have a navigation pane and several dependent panes. The navigation pane is a tree view of available business models or systems. Dependent panes show information of the selected model of system.

6 Conclusions and recommendations

Keeping a database up-to-date with supplier and service information is not a suitable task for the Telematica Instituut.

This report proposes using the library as graphical front-end of several existing global registries. A user browses the reference models to determine his needs. The suppliers and a third party maintain the registries. A broker is needed to gather and format the information from the registries.

A second step would be to create and maintain a local registry and offer the user full navigation functionality. A new user interface and a local registry need to be designed, and suitable keywords for categorising solutions in the local registry need to be found.

Appendix A -  Current data tables

models

+---------------+-------------+------+-----+---------+-------+

| Field         | Type        | Null | Key | Default | Extra |

+---------------+-------------+------+-----+---------+-------+

| id            | varchar(50) |      |     |         |       |

| name          | varchar(50) |      |     |         |       |

| documentation | mediumtext  | YES  |     | NULL    |       |

| examples      | mediumtext  | YES  |     | NULL    |       |

| hasfunction   | char(1)     |      |     |         |       |

| hasprocess    | char(1)     |      |     |         |       |

| hasrole       | char(1)     |      |     |         |       |

| imagetype     | char(1)     |      |     |         |       |

| published     | char(1)     |      |     |         |       |

+---------------+-------------+------+-----+---------+-------+

solutions

+---------+--------------+------+-----+---------+-------+

| Field   | Type         | Null | Key | Default | Extra |

+---------+--------------+------+-----+---------+-------+

| modelid | varchar(50)  |      |     |         |       |

| name    | varchar(50)  |      |     |         |       |

| link    | varchar(250) | YES  |     | NULL    |       |

+---------+--------------+------+-----+---------+-------+

decompositions

+---------------+-------------+------+-----+---------+-------+

| Field         | Type        | Null | Key | Default | Extra |

+---------------+-------------+------+-----+---------+-------+

| modelid       | varchar(50) |      |     |         |       |

| decomposition | varchar(50) |      |     |         |       |

+---------------+-------------+------+-----+---------+-------+

specialisations

+----------------+-------------+------+-----+---------+-------+

| Field          | Type        | Null | Key | Default | Extra |

+----------------+-------------+------+-----+---------+-------+

| modelid        | varchar(50) |      |     |         |       |

| specialisation | varchar(50) |      |     |         |       |

+----------------+-------------+------+-----+---------+-------+

images

+-----------+-------------+------+-----+---------+-------+

| Field     | Type        | Null | Key | Default | Extra |

+-----------+-------------+------+-----+---------+-------+

| modelid   | varchar(50) |      |     |         |       |

| imagetype | varchar(10) |      |     |         |       |

| image     | mediumblob  |      |     |         |       |

+-----------+-------------+------+-----+---------+-------+
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