B2B: Standardisation or Customisation?
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Abstract: This paper presents some extensions to ebXML derived from the experience of setting up a standard collaborative framework, Moda-ML/TexSpin, addressed to a specific industrial sector (textile/clothing). 
The large presence of SMEs did not allowed, in the past, the diffusion of EDI technologies and, presently, hampers the diffusion of integration systems based on ASP architectures. This leaded us to some considerations about the capability of the standardisation processes, to really contribute to the development of the application level of the B2B integration. 
This paper argues the problem of the adequacy of standardisation, the need for sectorial standards and the tension between ‘standardisation’ and ‘customisation’. 
In this perspective a proposal for the extension of the ebXML CPP and CPA specifications is presented as an example of a possible way to find a good trade-off between the compliancy with a common framework and the need for customisation.

1. Introduction

The integration between systems and organisations of independent firms is a key factor in the modern competition. The objective to create in Europe a world leading knowledge based economy requires a seamless integration of co-operating firms.


The Information and Communication technologies have a relevant role to achieve this objective but it is clear that technology solutions are strictly interlaced with the peculiarities (and capabilities) of the real systems of firms.


Our aim is to face the problem of interoperability through the exchange of messages in an scenario characterised by a large presence of SMEs (Small and Medium Enterprises) and to draw some conclusions in terms of requirements and technological solutions.


The basis for the integration of complex and heterogeneus business activities is the definition of common specifications for the parties that are involved in the business; formalised interoperability agreements may be the basis upon which new business inter-company relationships are established. They consist of software tools, methodologies, document formats and transmission protocols and compose the "collaborative framework" [1,2].

The matter of regulation in a collaborative framework includes:

· Information transport protocols

· Data syntax

· Data models and semantic

· (models of) Collaborative business processes


The first two aspects can be supported with well accepted tools and specifications that are domain independent (i.e. SOAP, Web Services and ebXML Messaging Service Specifications [3], XML). On the contrary, the remaining aspects related to data models, semantics and processes are strongly domain and application dependent; this is a dramatic problem, especially for some industrial sectors, like Textile/Clothing (T/C) and Fashion, where the relationships between firms appear like very complex (and dynamic) networks without any leader capable to foster, or impose, the adoption of a common solution. 


The consciousness of these issues has urged T/C industry trading associations and other actors to promote the definition of common sectorial standards for the B2B data exchanges.


Since the ‘90s, with the development of the EDITEX [4] specifications (sectorial specialisation of EDIFACT [5]), many efforts were spent to build up a sectorial standard but with poor results; on August 2004 the eBusiness Watch report on B2B [6] witnessed the difficulty of EDI (Electronic Document Interchange) technologies: few installations, regarding only few large companies and retail organisations.


Moreover, recently, the ebXML initiative (www.ebXML.org) established a new point of view defining a complete and systematic approach to the creation of inter-company collaborations with the aim to exploit the potentiality of XML as well as the legacy of experiences of the EDI community.


Since ebXML offers a meta-architecture and a methodology to establish domain specific collaborative frameworks, our efforts have been addressed to implement a sectorial framework through some of the ebXML architectural components.  and to deliver sectorial standard specifications through the participation to a standardisation initiative.


This paper presents, firstly, some considerations on the problem of adequacy of the standardisation processes and tools when applied to build a sectorial, SME inclusive, collaborative framework.


Our concrete experience in the Moda-ML European project and in the TexSpin standardisation initiative [7] is then shortly presented before to introduce the problem of the tension between ‘standardisation’ and ‘customisation’. 


Supporting the firms in the adoption of our results we matured experiences that leaded us to propose extensions to some of the ebXML structures (CPP, Collaboration Protocol Profile, and CPA, Collaboration Protocol Agreement [8]). This extension is presented as an example of a possible way to find a good trade-off between the compliancy with a common framework and the need for customisation.
2. Standardisation issues for SME and collaborative frameworks

Sectors characterised by the absence of market leaders and by a predominance of SMEs can tackle the construction of a common B2B community only through the adoption of commonly accepted standards [9]. So it is worth to understand the hampering factors to their definition and adoption.

The critical aspects about standards and standardisation processes related to the applicative, or semantic, level [10, 11] of interoperability can be resumed as follows:

· Time: the life-cycles in the standardization processes are too long if referred to that of products and technologies that they should rule[12, 13];

· Resources: the extent of human and economical resources does not allow SMEs to participate or influence these processes; 

· Usability: the specifications have poor usability (addressed to few expert readers); 

· Adoption: the integration of the specifications with legacy systems and ERPs is difficult with low investments and technological skills; an incremental approach is needed.

· Implementation complexity: the complexity of the software to implement the specifications may become an obstacle to the integration with legacy systems and ERPs; this is highly relevant when the technology suppliers of the SMEs are SMEs in turn;

Focusing on a narrow domain may help to overcome, or reduce, these difficulties; many vertical standardisation initiatives have been setup (for computer industry, automotive industry, paper industry, travelling, finance, etc) to complement the horizontal frameworks (such as UBL[14], EAN.UCC, xCBL, etc) that address the need for a general and systematic vision of the B2B collaboration.

 
In this perspective, the research of a trade-off between the completeness and the rapid development of a standard has raised the proliferation of both horizontal and vertical standards and has lead to emphasize some peculiarity of the two approaches that we try to summarise as following: 


Peculiarity of the horizontal frameworks

· not domain specific;

· basic semantics and basic collaboration models (i.e. basic order cycle), to be extended before to obtain real world implementations;

· relevant role of the implementation guides;

· managed and delivered by large organisations/bodies.


Peculiarity of the vertical frameworks
· delimited to a well focused domain;

· many business processes (fine grain descriptions), strong data typing and syntactical specifications;

· ready to use;

· delivered by ad hoc consortia, with strong commitment of the final users.


The vertical frameworks present an heterogeneous panorama: some enterprise consortia have developed domain-based standards (e.g. Rosetta.Net, Papinet, Open Travel Alliance); on the contrary in many other sectors there is not a common vision of interoperability standard, and often the needed critical mass to build a standard is lacking.


In sectors related to the fashion industry, standardisation is even a harder task because of the sophistication and specificity of the business models in the supply chain (often based on human relationships) that represent a peculiar competitive factor.
3. A renewed interest in standard and solutions enforcing a P2P architecture and the Moda-ML experience

In this context the proprietary solutions, based on the ASP (Application Service Provisioning) architectures, like enterprise portals and Internet Integration Services, have known a wide diffusion and are directly competing with the Peer-to-Peer model of information exchange of EDI. Nevertheless they show evident limitations when facing complex networks of relationships that cannot be reduced to the hub-spoke model. 


This is the reason for a renewed interest in the so called XML/EDI paradigm that is based on standardised messages used in the Peer-to-Peer (P2P) architecture. 


Pressed between the need for common standard messages and the intrinsic difficulties in the standardisation processes we propose to adopt the following guidelines for our approach to the construction of a collaborative framework (a detailed description is in [15][16]):

· User driven: a bottom-up approach involving relevant actors since the beginning;

· Sectorial (vertical): focused on a well defined and narrow domain but compliant with an horizontal framework (ebXML) in order to assure the scalability;

· Dictionary centric rather than document centric: a dictionary allows to focus on the set of terms that are reused in many document templates with an improvement of the time to deliver usable results [16].

· Iterative: the starting point is a core of inter-company transactions; they must be analysed and implemented with the support of a group of industries and then proposed in a standardisation workshop; then further transactions (and business processes) have to be added to consolidate and extend the effectiveness of the framework and are the input for further standardisation initiatives (more details about the methodological aspects in [15]); it is worth to note that an open standardisation methodology, like the CEN/ISSS Workshop, might be a key enabling factor for the success of this strategy.


The MODA-ML project (Middleware tOols and Documents to enhAnce the Textile/Clothing supply chain through xML, www.moda-ml.org) represented the first step of an application of this approach to the Textile/Clothing industry: it started in April 2001 with the aim to define a interoperability framework and to contribute in establishing an European standard for data exchange for the Textile/Clothing sector. 


MODA-ML was supported by the Fifth Framework programme of the European Commission within the IST (Information Society Technology) priority (more information can be found in www.eutist-ami.org). 

The project achieved the planned results that can be summarised as follows[17]:

· Modellisation of some key collaborative processes;
· Definition of documents templates through XML Schema, User Guides, Dictionary of Terms (near to 400) by means of Document Factory Tools and Methods [18,19]; 
· Development of demo software implementing the ebXML transport specifications.

After the conclusion of the MODA-ML project, in 2003, the partners (research institutions, software houses and textile companies) have maintained a technical group assuming the denomination of ‘MODA-ML initiative’ and have improved the links with other experiences in Europe (i.e. eTexML, e-Chain, TextileBusiness, T2T); the group is supporting the adoption of the results in the industry and is developing farther through the participation to CEN/ISSS standardisation initiatives like TexSpin and TexWeave (www.uninfo.polito.it/ws_tex-weave).


The framework developed in MODA-ML has demonstrated a good capacity to attract new potential users: 3 consortia, with 110 firms, in the textile industrial districts of Italy and also four technology providers have started activities of implementation and, in some cases, funded further developments. 

Presently there are some running implementations (small clusters of entreprises) and a more general effort to achieve a critical mass of users; a large consortia of about 70 firms in Biella has experienced succesfully the framework with perceived benefits in terms of drastic reduction of errors, saving of costs for software maintenance and manual data entry and, most of all, improvement of the service to the customer. 

This activity provides the technical group a feedback that highlights some open issues:

· the effort to import/export data towards internal workflows is much more higher than setting up the intercompany exchange infrastructure; this is the main trouble;

· the interoperability model based on few common document templates to support many businesses must  be substituted with many, very focused, document templates, each of them tailored for a specific type of transaction; they are easier to be understood and to be checked with standard tools based on XML Schema and reduce the risk of misunderstanding and misalignment between the partners [16]; 

· dealing with networks of industries comprising many SMEs it is important to ease the process of ‘alignment’ of the systems: each industry cannot afford excessive costs to join a new partner and to tune its systems and organisational procedures. 

4. The need for customisation

These learnt lessons from real experience leaded to a better understanding of  some limitations of the static collaborative framework (based on standard XML Schema) as initially defined in MODA-ML (and ebXML).


The manufacturing industry in the T/C sector appears to need completeness and efficacy rather than efficiency and normalisation in the transmission of the information with suppliers, customers and sub-contractors[7]; the business process itself may be a competitive factor for this industry thus it cannot be standardised (simplified) too much.


The crucial point is: in order to avoid to constrain a real business activity into a too simplified collaborative model, the framework needs to define detailed processes and as much as possible complete documents.



On the other hand detailed documents and processes, although focused on a narrow domain, introduce many alternative options and thus increase the costs of the integration. This has two drawbacks:
· higher complexity of the (development of) interfaces between the company organisation (and systems) and the standardised flow of information;

· higher efforts to align/tune the systems when establishing a new relationship.


The way to achieve a real breakthrough instead of this vicious circle between need for standardisation (that means critical mass) and customisation (that means suitability for real business) has been in the adoption of an extended ebXML architecture for collaboration profiles and agreements (CPPs and CPAs) in order to enable firms:

· to adopt incrementally the framework;

· to personalize business process models and exchanged documents to the different relationships they hold.


The challenging point is to manage the elements of the framework through profiles that could be treated as much as possible automatically. This is obtained partially using the ebXML architecture based on BPSS (Business Process Specification Schema [20]) that is described in table 1.

	Table 1. The architecture of ebXML to setup collaboration agreements applied to the MODA-ML environment

	Sectorial reference models (public)
	– Reference business processes (BPSS)

– Business information entities (dictionary)

– EDI/XML templates (XML Schema)

	
	

	Partnership & agreement (company)
	– Company profiling (CPP)

– Collaboration agreements (CPA) 

– (partner discovering (repository))

	
	

	Operations (transaction)
	– Data exchange (integration flows)

– Transport protocols (ebMS/ISO TS 15000)



In fact ebXML defines a mechanism to describe business processes. This mechanism is the Business Process Specification Schema (BPSS, or ebBP according to the most recent terminology adopted by ebXML[21]), an XML document that, by formally defining the business processes, integrates the modelling of the e-business processes together with the components meant to implement them (XML document templates).


The company profiles and the successive collaboration agreements between commercial partners (XML documents, respectively Collaboration Protocol Profile, CPP, and Collaboration Protocol Agreement, CPA[8]) refer this description in order to identify the role that each of the actors intends to play in the collaboration. Furthermore, the profile (CPP) offers a way to describe the delivery channels and the related transport protocol (included its security features) that a firm intends to support.


Following the ebXML architecture, when two companies intend to establish a relationship they should compare their respective CPPs and formalise the terms of their agreement in a specific document, the CPA.


In our approach the responsibilities to create the ebXML documents (BPSS, CPP and CPA) follow a layered organisation: the BPSS and the document templates are described at sectorial level and are as much as possible general; each firm has the responsibility to define its own CPP and it is very close to the company organisation and, finally, any pair of partners should manage to define their CPA.


The two main difficulties arising from this architecture are the complexity of the XML documents to be filled (with high risk of errors or misunderstanding) and the absence (in CPP and CPA) of mechanisms to express the preferences about their optional parts.


To face these difficulties we have developed a web application (BPSS Generator), available on the central MODA-ML web site, that, starting from a representation of the collaborative processes hosted on a DB, automatically generates and publishes the BPSS.


During the development of the tool we initially decided to adopt the DTD for the version 1.01 of BPSS provided by the official web site of ebXML (www.ebxml.org); then we preferred the more complete XML Schema published by OASIS; presently we are moving to the new 2.0 version that OASIS is going to release (working draft [21]). The different versions propose slightly different ways to structure the XML elements and adopt different XML Schema or DTD to validate the BPSS. 


When building the BPSS of our processes we decided that, differently from ebXML advices, our exchange of messages is represented through one-way “requests” instead of two-way “request-response” transactions; this choice facilitates an incremental adoption that usually starts with the initial implementation of few, relevant and valuable, single messages (i.e. order status advancement might be implemented without an electronic status request). 


Analogously a web application (CPP Editor) takes care to support the creation of CPP documents to describe the collaboration profile of the firms (we refer to 2.0 version of the CPP, available on the site www.ebxml.org). Two are the main features of the application:

· The application derives directly from the BPSS the list of transactions that the partner wants to support, from this set he chooses the really implemented transactions. In order to provide this mechanism we use the “CanSend”, and “CanReceive” elements to specify the transport method to deliver business documents. In this way a partner of the supply chain can point out, using these two elements, an alternative mechanism to deliver the message (i.e. phone or fax or whatever). Using ebXML terminology, in our CPP a MODA-ML user can specify inside a Binary Collaboration the supported sub set of Binary Transaction Activity, avoiding the constrain to manage the whole Binary Collaboration (that represents the business process).

· Depending on the firm, the optional items of the document templates can result as absolutely required, optional or rejected. The document schemas provide a rich and flexible structure of business documents to reflect all the enterprise requirements, but when they are applied to concrete firms it is important to reduce the degree of freedom and declare which optional parts are not needed (and will not be managed or requested). 


The CPP editor supports the extension to the ebXML specifications thanks to the definition of a new element in the CPP, ‘DocumentOptionalEntities’:

<mm:DocumentOptionalEntities bpssuuid=“ID_BPSS">
  <mm:Doc name="MyDoc" …>
    

<mm:Entity 

       
name="MyEntity"


 
state="Required“


    
 
xpath="…" />

<mm:Entity .....-./>

  </mm:Doc>

</mm:DocumentOptionalEntities >

Thanks to these tools, despite the complexity of the XML templates, once that all the elements concerning the business processes and documents have been specified and their descriptions have been included in the system (that is integrated with the dictionary), it is possible to automatically generate the related BPSS and to easily customise the CPP.


Then we consider the Collaboration Protocol Agreement (CPA) documents: as explained in ebXML specifications they represent the agreements achieved by different partners in the supply chain to set up electronic business. These agreements stem out from the matching between the enterprise profiles expressed in CPP.


The DocumentOptionalEntities become fundamental for the definition of the CPA implemented jointly by the two parties: the table 2 can be used as a reference to decide which optional elements must be retained in the ‘customised’, but still standard compliant, message. The result is a clear description of the decisions of the parties about the use of the optional elements of the messages that prevents inconsistency in the data exchange. 

Table 2. Possible matching rules between different values of ‘state’ related to the same entity.

	Definition of user 1
	Definition of user 2
	Final definition

	Binding
	Binding
	Binding

	Binding
	Optional
	Binding

	Binding
	Rejected
	To contract

	Optional
	Optional
	Binding/Rejected

	Optional
	Rejected
	Rejected

	Rejected
	Rejected
	Rejected



Thus the use of BPSSs, CPPs and CPAs, can enhance the understanding of the services provided by each enterprise and facilitate the process of inter-company alignment (allowing also the introduction of semi-automatic supports). 

6. Conclusions

Furthermore its results contributed to the standardisation initiative CEN/ISSS TEXSPIN and, today, contribute to the under way CEN/ISSS TexWeave initiative (both promoted by Euratex, European  industry trading association of the T/C, and supported by CEN/ISSS).

Few final considerations should be added:

· a sectorial user driven approach based on the construction of collaborative frameworks may be successfully pursued and can participate to an official standardisation process, even in sectors dominated by the presence of SMEs;

· ebXML offers a robust reference architecture to create vertical collaborative frameworks;

· the tension between ‘standardisation’ and ‘customisation’ of the collaborations may be managed in the framework of ebXML, without losing the generality of the standard, with the adoption of extensions to ebXML CPP and CPA and focusing on the common dictionary.


On the other hand open issues are the creation of sophisticated supports to automatically create and manage CPAs and the definition of an integration architecture that facilitates the interaction between the CPAs and the internal information systems and workflows.
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