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1 Introduction

One motivation for small and medium enterprises (SMEs) to engage in e-commerce is the hope to exploit their own core competence and to profit from partners’ abilities and capacities through collaboration supported by the Internet and its services. However, in this sense the current trading exchange model implemented in virtual market places is not really a good place to go. [image: image1.bmp][image: image2.bmp][image: image3.bmp][image: image4.bmp][image: image5.bmp][image: image6.bmp][image: image7.bmp][image: image8.png]S.oul Chain
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The critical issue with virtual market places is that the exchange model makes the customer’s order the central point of its operational goal. Buyers interested in a given product or service category can search for any number of offers made by potential suppliers via one portal. Basically, every buyer can inspect every seller’s offers and so can every competitor. Brand or particular properties cannot be a central consideration, else the buyer would transact directly with the supplier of that brand. Thus, the price becomes the tie breaker because other characteristics of the transaction, like settlement and post-sales aspects, are either not known or excluded from the way the transaction is handled. Sellers can compete only by reducing the transaction costs and if these tend to zero they must reduce their margins in order to meet lower price alternatives.

2  Collaborative Commerce

As an alternative, a new exchange model is increasingly discussed and favoured: It is called Collaborative Commerce. According to the Collaborative Commerce model, companies give up absolute competition and engage in collaborative communities, which focus on the customer instead of simply the customer’s order. These communities will bring new aspects into competition, such as fulfilment and customer care, and will also create new value chains. In such value chains, the B2C relationship gets a backup through B2B collaborations, i.e. a company plans to win competition in collaboration with its partners. This is not a very new idea but it gets new aspects through the Internet, resulting in value ‘nets’ which provide new channels, products and services.

Collaborative e-commerce wherein the Internet is the facility, which integrates the demand chain and the supply chain is arguably the most leading-edge B2B relationship model. Its basics are outlined in figure 1. The model allows companies, particularly SMEs, to face competition in global electronic markets by means of joining collaborative communities, according to the motto ‘win with your partners’.

3 Collaborative Commerce Technologies

Technologies supporting collaborative communities must operate efficiently in an open environment with practically no geographical, cultural, and technical limits. This type of environment is characterised by the fact that participants are autonomous, i.e. they can come and go, and act independently and self-contained. For a specific purpose they may be willing to participate in loosely coupled communities, taking some role and responsibility and/ or providing some services. In such communities, they may negotiate and fix some agreements, perform some tasks, provide and/ or access some information, and access or offer some resources, while others are restricted to their own use. Consequently technologies used in such environments must support loose coupling, autonomy, and flexibility on the one hand, and agreement making, trust and security on the other hand. The following outlines some technologies that are considered to specifically support such environments.

3.1 Communication

Messaging for Information Exchange between Loosely Coupled, Autonomous Systems. Messaging is the exchange of messages (specially-formatted data describing events, requests, and replies) to a messaging server, which acts as a message exchange program for client programs. There are two major messaging server models: the point-to-point model and the publish/subscribe model. Messaging allows programs to share common message-handling code, to isolate resources and interdependencies, and to easily handle an increase in message volume. Messaging also makes it easier for programs to communicate across different programming environments (languages, compilers, and operating systems) – such as found in the open environment - since the only thing that each environment needs to understand is the common messaging format and protocol. The use of XML for the description of message formats and contents makes messaging even more suitable in an open environment. Message-oriented middleware (MOM) and message-queuing middleware (MQM) are terms under which messaging systems and products are usually described. IBM's MQSeries and Sun Microsystems Java Message Service (Java Message Service) are examples of products that provide messaging interfaces and services.

SOAP for Information Exchange through Firewalls. The Simple Object Access Protocol (SOAP) is a way for a program running in one kind of operating system (such as Windows 2000) to communicate with a program in the same or another kind of an operating system (such as Linux) by using the World Wide Web's Hypertext Transfer Protocol (HTTP) and its Extensible Markup Language (XML) as the mechanisms for information exchange. Since Web protocols are installed and available for use by all major operating system platforms, HTTP and XML provide an already at-hand solution to the problem of how programs running under different operating systems in a network can communicate with each other. SOAP specifies exactly how to encode an HTTP header and an XML file so that a program in one computer can call a program in another computer and pass it information. It also specifies how the called program can return a response.

SOAP was developed by Microsoft, DevelopMentor, and Userland Software and has been proposed as a standard interface to the Internet Engineering Task Force (IETF). An advantage of SOAP is that program calls are much more likely to get through firewall servers that screen out requests other than those for known applications (through the designated port mechanism). Since HTTP requests are usually allowed through firewalls, programs using SOAP to communicate can be sure that they can communicate with programs anywhere.

UMS for Integrated Communication Services. Personalisation of service access and delivery is a prime issue of future e-commerce. A user will ask for information to be delivered at any time, at any place, and in any form required, and service as well as interface interoperability will be a pre-requisite. Unified Messaging Systems (UMS) represent a decisive step towards this future. A UMS is an advanced messaging system focussing on the interworking and integration of legacy and future communication services, such as telephony, voicemail, fax, email, paging, IP-telephony etc. It offers universal service access from a variety of end user systems, including both fixed and mobile terminals. Additionally, it provides service control and customer profile management functions, which allow users to define rules for the handling of incoming calls and messages in accord to their individual preferences.

The UMS screens an incoming message according to the given profile, selects the most appropriate terminal or application according to the user’s location and preference, and converts the message into the format required by the selected terminal or application. In this way the UMS features the functionality of an electronic secretary. Once advised by the user, it is responsible for organising the user’s communication environment, and, as good secretaries do, controls each communication and information service according to the boss’s instructions and preferences. By this, it is the ideal support facility for advanced e-commerce as it is able to adapt to any location and situation of customers and merchants.

UMTS for Ubiquitous e-Commerce. UMTS (Universal Mobile Telecommunications System) is a so-called "third-generation (3G)," broadband, packet-based transmission of text, digitised voice, video, and multimedia at data rates up to and possibly higher than 2 Mbps. It offers a consistent set of services to mobile computer and phone users no matter where they are located in the world. Based on the Global System for Mobile (GSM) communication standard, and endorsed by major standards bodies and manufacturers, UMTS is to become the standard for mobile users around the world by 2002. Once UMTS is fully implemented, computer and phone users can connect to the Internet when travelling and, as even as they roam, have the same set of capabilities. Access will be provided through a combination of terrestrial wireless and satellite transmissions. 

3.2 Autonomy and Co-Operation

Components as Building Blocks of Networked Applications. In programming and engineering disciplines, a component is an identifiable part of a larger system or construction. Usually, a component provides a particular function or group of related functions. In object-oriented programming and distributed object technology, a component is a reusable program building block that can be combined with other components in the same or other computers in a distributed network to form an application. Components can be deployed on different servers in a network and communicate with each other for needed services. A component runs within a context called a container. Examples of containers include pages on a Web site, Web browsers, and word processors.

J2EE, Java Beans, Enterprise Java Beans, and Microsoft's Component Object Model/Distributed Component Object Model are related technologies and architectures. They simplify application development and decrease the need for programming and programmer training by creating standardised, reusable modular components and by enabling developers to handle many aspects of programming automatically.

Software Agents for Autonomous Handling of Complex Activities. Although object-oriented middleware services improved significantly business systems and enabled a new way of developing applications, the degree of flexibility, autonomy and intelligence that they offer is limited. In addition to that, the distributed model of the WWW with the increased complexity in information filtering and organisation lead to the introduction of intelligent mobile agents that roam the Internet on behalf of users and perform activities in an autonomously and intelligent way. 

Software Agents are autonomous software entities that automate a set of tasks delegated to them either by people or other software processes. An agent has its own state, behaviour, thread of control, and an ability to interact and communicate with other entities - including people, other agents, and legacy systems, in an autonomous, intelligent and proactive way. The agent paradigm is different to the traditional client-server approach. Agents can interact on a peer-to-peer level, and mediate, collaborate, and co-operate in order to achieve their goals and objectives.
Peer-to-Peer for Direct Interaction of Co-operating Parties. Peer-to-peer is a communications model in which each party has the same capabilities and either party can initiate a communication session. In recent usage, peer-to-peer has come to describe applications in which users can use the Internet to exchange files with each other directly or through a mediating server. 

IBM's Advanced Peer-to-Peer Networking (APPN) is an example of a product that supports the peer-to-peer communication model. 

On the Internet, peer-to-peer (referred to as P2P) is a type of transient Internet network that allows a group of computer users with the same networking program to connect with each other and directly access files from one another's hard drives. Napster and Gnutella are examples of this kind of peer-to-peer software. Corporations are looking at the advantages of using P2P as a way for employees to share files without the expense involved in maintaining a centralized server and as a way for businesses to exchange information with each other directly.

Automated Negotiations and Electronic Contracting for Agreement Making. Negotiation in general is a communication and decision-making process where two or more parties jointly search for a space of possible solutions with the goal of reaching a consensus. Technical issues include negotiation language, protocol, termination and convergence issues, common ontology, and communication platform. The Contract Net Protocol is one technical solution to automated negotiations.

Contracting is the bridge between non-obligatory intentions and legally binding obligations and their fulfillment. This transformation towards binding obligations as well as the recording of binding obligations is supported by contracts. Contracts record the agreed upon obligations of supplier and buyer in terms of traded products, prices, delivery and payment conditions. The content of contracts is usually structured in a predefined manner. It also contains signatures of the involved parties as a legal proof for their willingness to take over the obligations stated in the document. Electronic contracts can play the same role as paper-based contracts. 

An advantage of electronic documents, in particular active electronic documents, is their close connection to programs performing various functions. They can take over tasks related to changes of the document’s content or tasks necessary for coordination of the communication around the document. For example an active electronic contract can control deadlines, validity of the inputs to the document and can initiate transactions based on the push principle.

3.3 Common Language

XML, ebXML and XSL for Defining the Format of Information and how it is to Be Presented.. XML (Extensible Markup Language) is a flexible way to create common information formats and share both the format and the data on the World Wide Web, intranets, and elsewhere. XML can be used by any individual or group of individuals, or companies, which want to share information in a consistent way. XML is "extensible" because, the markup symbols are unlimited and self-defining. 

ebXML (Electronic Business XML) is a project to use XML to standardise the secure exchange of business data. Among other purposes, ebXML would encompass and perhaps replace EDI. ebXML is designed to enable a global electronic marketplace in which enterprises of any size, and in any location, could safely and securely transact business through the exchange of XML-based messages. 

The Extensible Stylesheet Language (XSL) is a language for creating a style sheet that describes how data sent over the Web using XML is to be presented to the user. XSL gives a developer the tools to describe exactly which data fields in an XML file to display and exactly where and how to display them. Like any style sheet language, XSL can be used to create a style definition for one XML document or reused for many other XML documents.

BizTalk is an industry initiative headed by Microsoft to promote XML as the common data exchange language for e-commerce and application integration on the Internet. The group is fostering a common XML message-passing architecture to tie systems together. BizTalk says that the growth of e-commerce requires businesses using different computer technologies to have a means to share data. Accepting XML as a platform-neutral way to represent data transmitted between computers, the BizTalk group provides guidelines, referred to as the BizTalk Framework, for how to publish schema (standard data structures) in XML and how to use XML messages to integrate software programs.

Document Types for the Description of how a Document is Structured and how it is to Be Processed. A document type definition (DTD) is a specification that accompanies a document and identifies the markups that separate paragraphs, identify topic headings, and so forth and how each is to be processed. By mailing a DTD with a document, any location that has a DTD "reader" will be able to process the document and display or print it as intended. 

Ontologies for the Definition of Common Vocabularies. In its general meaning, ontology is the study or concern about what kinds of things exist - what entities there are in the universe. 

In information technology, an ontology is the working model of entities and interactions in some particular domain of knowledge or practices, such as electronic commerce. In this usage, an ontology is a set of concepts - such as things, events, and relations - that are specified in some way (such as specific natural language) in order to create an agreed-upon vocabulary for exchanging information.

Loosely coupled, autonomous entities, which have to collaborate in an open environment, need ontologies to define a common language and a common set of terms for the environment wherein they have to collaborate.

RosettaNet is an organization set up by leading information technology companies to define and implement a common set of standards for e-business. RosettaNet is defining a common parts dictionary so that different companies can define the same product the same way. It is also defining up to 100 e-business transaction processes and standardizing them.

3.4 Describing the Business and Controlling the Workflow

Business Process Modelling for the Description of What is to Be Done. Business Process Modelling is the task of describing all relevant aspects of a business process by means of a business process modelling language. Business process modelling examines common business procedures and defines the components of the processes. Modelling of inter-organisational business processes – as required in collaborative e-commerce - must cover aspects that are specific to processes that cross enterprise boundaries, including business rules, security roles, distributed transactions, and exception handling.

BPMI.org (the Business Process Management Initiative) is a non-profit organization that empowers companies of all sizes, across all industries, to develop and operate business processes that span multiple applications and business partners, behind the firewall and over the Internet. BPMI.org develops open specifications, assists IT vendors for marketing their implementations, and supports businesses for using Business Process Management technologies. On the back-end, technology integration standards such as XML Schema, SOAP, and J2EE enable the convergence of legacy infrastructures toward process-oriented enterprise computing. On the front-end, emerging protocols such as ebXML, RosettaNet, and BizTalk support the process-level collaboration among business partners. BPMI.org leverages those converging trends by developing technologies that empower companies of all sizes, across all industries, to develop and operate business processes that span multiple applications and business partners, behind the firewall and over the Internet. BPMI.org defines open specifications, such as the Business Process Modelling Language (BPML), and the Business Process Query Language (BPQL), that will enable the standards-based management of e-Business processes.

The BPML Schema will initially cover transactions and compensating transactions, dataflow, messages and scheduled events, business rules, security roles, and exceptions. The covering of distributed resources might be eventually added in order to support the workflow-related standards developed by the WfMC.

The Business Process Query Language (BPQL) defines a standard interface to the forthcoming Business Process Management Systems (BPMS). It will allow system administrators to manage the BPMS and business analysts to query instances of business processes running on it.

Workflow Management for the Control of What is to Be Done. Workflow management systems are used to specify, execute, manage, and streamline business processes. Workflow management systems can monitor and control the execution of hierarchical systems of processes and sub-processes, defined by dedicated business modelling tools and business process specification languages.
Workflow is the tasks, procedural steps, organizations or people involved, required input and output information, and tools needed for each step in a business process. A number of companies make workflow automation products that allow a company to create a workflow model and components such as online forms and then to use this product as a way to manage and enforce the consistent handling of work. 

A workflow engine is the component in a workflow automation program that knows all the procedures, steps in a procedure, and rules for each step. The workflow engine determines whether the process is ready to move to the next step. Some vendors sell workflow automation products for particular industries such as insurance and banking or for commonly-used processes such as handling computer service calls. Proponents of the workflow approach believe that task analysis and workflow modelling are likely to improve business operations.

The Workflow Management Coalition (WfMC) has developed a framework for the establishment of workflow standards. This framework includes five categories of interoperability and communication standards that will allow multiple workflow products to coexist and interoperate within a user's environment. More technical details are available in the WfMC document ‘Workflow Reference Model’.

4 Conclusions

We have presented some technologies, which are able to support collaboration in e-commerce and e-business. These technologies include many of those that can be used to support communication and control of joint activities, partner finding and contracting, as well as modelling the joint activities collaborative communities have to perform.

The list is non-exhaustive, and can be extended by technologies such as profiling and catalogues for the description and publication of capacities of potential partners, Internet brokers and mediators for finding partners, security technologies for building trust among partners, as well as more vertical technologies that support specific application areas. A general life-cycle-support for collaborations in virtual organisations handling the specific aspect of inter-organisational co-operation is not available, yet.

Finally, aspects of collaboration in e-commerce and e-business will have to include public administrations and governments – and also the private sphere of individuals, and thus technologies like VHE (virtual home environment) will have to be considered.

































































































Figure 1: Collaborative Commerce: Basic Model (Source Morgan Stanley Dean Witter Internet Research)








