Chapter 7

XML and Its Potential for E-Commerce

Electronic commerce has been touted as the killer application for XML; but it did not emerge with the development of the World Wide Web or the commercialization of the Internet. It has been around for over 25 years. It germinated in 1948 during the Berlin airlift when Ed Guilbert of the Department of Defense spearheaded the Transportation Data Coordinating Committee. This group needed to get the various modes of transportation (air, railroad, and ocean) to share data like schedules and to coordinate with each other and with their clients to effectively deliver goods and supplies. This eventually led to the establishment of the X12 committee which was accredited by ANSI (American National Standards Institute) in 1979. Large petroleum, banking, transportation, and retailing companies and the federal government soon began using X12 EDI (Electronic Data Interchange) to provide electronic forms and messages for shipping and purchasing. However, the book industry had already begun establishing communication standards in 1974. 

It is easy to equate Electronic Data Interchange with electronic commerce; but EDI is really only one element of electronic commerce. We can describe Electronic Data Interchange as the communication of business information using "a collection of standard message formats and element dictionaries to exchange data." It is a set of standards that facilitate business-to-business processes such as ordering and fulfillment and financial transactions. 

Electronic commerce, on the other hand, could be defined simply as "doing business electronically." The concept implies the exchange of information over computer networks; but it also involves online querying of supplier databases and the real-time integration of supply chains over the Internet and extranets. Electronic commerce, then, involves the buying and selling of products, information, and services over the Internet and extranets. It is part of the broader concept of e-business which encompasses the transformation of an organization(s business and functional processes through the application of technologies, philosophies, and computing paradigms of the digital economy. E-business includes merchandise planning and analysis; order entry, tracking, and fulfillment; warehousing and inventory management; shipping, returns, and other logistics; pricing and promotions; financial accounting and reporting; customer service and customer relationship management; and knowledge management. 

Electronic commerce could use structured communications (such as EDI) or unstructured messages (such as e‑mail) to transmit information, data, databases, database access, or a combination of these. Electronic commerce comprises at least three types of communications: consumer to consumer, consumer to business, and business to business and it implies electronic links between the various sources of information.

In this chapter, we shall begin by reviewing the origin and development of standards for Electronic Data Interchange, considering exceptions and variations that standards need to accommodate, and examining cost factors that affect implementation decisions. We shall then proceed to discuss conducting EDI over the Internet and the importance of metatags and data type definitions for interpreting data structures and improving functionality of business transactions. Then, we(ll look at XML (eXtensible Markup Language) as a proposal to broaden the applicability of transacting business over the Internet by bringing EDI to the desktop. We shall consider how XML could work for EDI over the Internet and the benefits that it could effect. We shall conclude with a brief look at some of the efforts to use XML to effect electronic commerce.

Origin and Development of EDI Standards
Although humans have long envisioned that computers would improve communication and data interchange for commercial applications, reality usually required developing custom interfaces for each different system to facilitate transactions with suppliers and customers. In the six years from its creation, in 1974, until the Book Industry Systems Advisory Committee (BISAC) became a committee of the Book Industry Study Group (BISG) in June, 1980, BISAC aimed to streamline the ordering and supply of books and printed materials. It developed formats for purchase orders, order acknowledgment, invoice, title status, payment advice, frontlist diskette, data transmission protocols, royalty statement, and sales reporting.

In 1979, the American National Standards Institute (ANSI) Accredited Standards Committee (ASC) X12 began to develop uniform standards for the electronic exchange of business transactions in standards known as electronic data interchange (EDI). Around 1983, the major BISAC members wanted BISAC to develop formats based on the X12 formats to allow the book industry to follow standards comparable to other industries and supported by standardized (translators( and value added networks.

The ASC X12 committee meets three times a year to develop and maintain EDI standards. The committee's main objective is to "develop standards to facilitate electronic interchange relating to such business transactions as order placement and processing, shipping and receiving information, invoicing, and payment and cash application data, and data to and from entities involved in general business finance, insurance, education, and state and federal governments."

The ASC X12 standards aim to facilitate electronic commercial transactions by establishing a common, uniform business language for computers to communicate. They comprise more than 300 transaction sets that allow businesses to execute nearly every type of business‑to‑business operation electronically, such as orders, invoices, customs declarations, statistics, insurance documents, bills of transport, and many health care transactions. They are often the electronic equivalent of the preprinted forms sold in stationery stores. The goal was not to replace paper forms with electronic equivalents but to allow businesses the flexibility to re-engineer how work is processed in order to gain efficiencies of working electronically via EDI. Those companies that closely examined their work processes benefitted more than those who just replaced paper forms with electronic forms.

The EDI standards have even become recognized internationally and have received endorsement by the United Nations which developed the UN/EDIFACT standard (United Nations Standard Messages Directory for Electronic Data Interchange for Administration, Commerce, and Transportation), in many respects, based on lessons learned in X12's development experiences. UN/EDIFACT messages use predefined field identifiers which must occur in a predefined sequence. Some users claim it is less robust than ANSI ASC X12. Others say the opposite; but its widespread acceptance makes it viable. EDI got further endorsement in 1997, when President Clinton decreed that all U.S. government procurement be accomplished via electronic commerce. The U.S. government then began moving toward adopting and implementing X12 and UN/EDIFACT. 

Exceptions and Variations

Every industry has its own way of doing things. Not only must international standards accommodate possible variations by industry and company, they must also take into consideration each country's own set of exceptions. Even within the same industry, many companies operate differently. It is not uncommon to add comments on a purchase order to clarify what one wants or the terms of delivery, for example. Standard EDI messages must support these comments and many other options that make them very complex. This complexity resulting from the differences between trading partners and the related costs of programming or mapping data discourage many companies from implementing EDI. 

Also, in the development of international EDI standards, language becomes important. We take it for granted that the data elements and syntax use English. English is a dominant language in the business world and the Internet is based on English syntax and almost every program is coded in English language friendly computer languages. However, have French or Chinese vendors and buyers, for example, been willing to use English? Should the data elements be language-neutral or should multiple naming conventions and syntaxes be used?

Cost Factors

EDI messages serve to exchange documents or data between companies. However, different organization store their data in different formats and representations (data layouts). One company may store its data in a relational database, for example, and may have to map it differently for transmission via EDI. Such mapping can be very involved and costly. 

In addition to the costs of programming and data mapping, companies incur high costs in acquiring and implementing EDI. These costs include hardware, setup, EDI‑ enabling software, transaction service fees, telecommunications charges, and annual software maintenance contracts that the ongoing evolution of EDI standards require. 

Companies must realize sizable savings to break even. Because the quantity of documents exchanged determines the amount of savings, large companies that process many transactions can offset their costs in a relatively short time. Small and medium‑sized organizations, on the other hand, will find it harder to justify EDI. Large companies can offset the cost of EDI through increased efficiency. Smaller companies, however, can find the costs prohibitive, excluding them from revenue opportunities. For example, some large companies, particularly those in low‑margin retail businesses such as Wal‑Mart and Kmart, refuse to conduct business with any company that does not use EDI.

The wide range of interfaces employed by users further complicates implementation and support. In addition to creating, or contracting with a software vendor to create a custom interface for every trading partner with which it exchanges data, a company must deal with the complexity and expense of custom user interfaces that must be created for each new form, document, or process. This makes EDI a complicated and expensive proposition for many.

EDI Over the Internet
EDI has been most successful in vertical markets and in business-to-business transactions with a large number of interactions. The advent of the Internet and its use for business applications changed how people interact when they exchange goods and services. EDI is no longer restricted to business‑to‑business communications. The Internet has introduced many new ways of trading, allowing interaction between groups that previously could not afford to trade with one another economically. The same principles apply to all commercial transactions, whether the consumer is an end‑user, a manufacturer, a service organization, a governmental agency, or a virtual organization. So all participants in the electronic marketplace should be able to transact business with the same ease.

The Internet Engineering Task Force (IETF), a large open international community of network designers, operators, vendors, and researchers concerned with the evolution of the Internet architecture and the smooth operation of the Internet, is part of The Internet Society that develops Internet standards. Much of its work is done in its working groups. Some of these groups are concerned with business communications and should be making recommendations for implementing standards of commerce over the Internet. 

A major challenge to performing EDI on the Internet is to reduce the cost of doing EDI enough to allow small and medium‑sized organizations to realize savings also. The goal is to enable them to perform EDI transactions with only a browser and an Internet connection. The application of XML to EDI on the Internet promises to do just that. 

Metatags and Data Type Definitions

By using metatags, such as those employed in XML, to identify data elements, companies can tag their data once and use it with any number of applications, such as in the preparation of catalogs, purchase orders, and invoices. The tags also allow for distinguishing different meanings for the same word. For example, one could use different tags to identify the term "pocketbook" as a purse, a billfold or wallet, or a small book. The term (date( with no qualifiers could indicate an order date, a shipping date, a received date, a social engagement or a person(s companion on such an outing, or even a fruit.

XML tags and attributes can incorporate long‑established messaging structures and rules that vary from industry to industry into Web‑based documents for Electronic Data Interchange between trading partners. This could streamline the purchase of goods and open the supply chain to any trading partner with an Internet connection and an XML‑capable browser. It could also facilitate the entry of smaller companies into the electronic marketplace by allowing vendors to offer products directly to a buyer, effectively removing the middleman because all processing is done on the client side, the buyer(s computer. Buyers and suppliers of all sizes can participate in commerce over the Internet because it does not require the use of proprietary technologies.

As the ANSI ASC X12 and UN/EDIFACT standards have already devised structured messages for most types of business transactions, it(s very likely that they can serve as the basis for XML Data Type Definitions for commercial transactions. The DTD and metatags will be most useful when used by a number of people and tools. However, in the real world, people often agree to comply with the standards, then modify them a little or a lot to suit their own needs and those with whom they(re communicating. While XML offers a high degree of flexibility, industry users will need to resolve how to establish data dictionaries and how to make those dictionaries usable to general-purpose electronic commerce applications. A data dictionary defines every data element and helps map data from one application to another. 

X12 and UN/EDIFACT both offer a data dictionary that meets general business requirements, The data mapping between these dictionaries is well-defined, resulting in their becoming two of the most widely used standards for transmitting EDI data. Brian Green, Secretary of the European Book Sector EDI Group, expects that EDItEUR will soon begin developing neutral data dictionaries which will allow UN/EDIFACT tags to be used by XML or any other language that uses metatags for book industry transactions over the Internet. XML could facilitate mapping to neutral data dictionaries and allow small-to-medium sized companies to take advantage of EDI at a much lower cost and commitment of resources. 

Part of the problem of implementing EDI in the library market is the very complex product description. As we saw in chapter one, the MARC format could easily serve as the DTD for library applications as it contains all the information needed by librarians and anybody working in the book trade (see Appendix 4). However, any changes will likely occur over a long period of time; and business requirements will determine how this will all evolve.

A DTD could serve to specify the structure of a document and how to interpret it, much like a template. The creation of a template in this fashion could enable users to create the equivalent of EDI messages without the labor and cost of extensive data mapping. Libraries process an enormous number of transactions; but the relatively low price per item and small margins currently militate against widespread implementation of EDI. By implementing XML, however, librarians and vendors can process messages on the client side, further reducing costs and processing overhead.

Metatags Mean Greater Functionality

Today's search engines can easily extract information from textual databases and Web pages. But some form of tagging system must be used to retrieve "fielded" data accurately. XML/EDI and the use of metatags permit using structured data along with unstructured text in the same document. These metatags allow searching, decoding, manipulating, and displaying data consistently and correctly without the need to create special interfaces. They could also enhance commerce on the Web by adding new dimensions not currently available. For example, if online booksellers use a standard set of metatags to mark titles, descriptions, and prices, buyers could quickly search all of the online bookstores for the lowest price on a book with a single command.

Books and music have emerged as the leading goods and services sold on the Internet. Zona Research Inc. (Redwood City, CA) estimated that book sales over the Internet totaled $181 million for the fourth quarter of 1997, with music trailing at $47 million (1). It forecasts that the number of businesses planning to conduct business over the Internet will grow by 34%. International Data Corp. (Framingham, MA) estimates that the amount of commerce conducted over the Internet will increase from $2.6 billion in 1996 to $220 billion in 2001 (2). The market is so lucrative that Barnes & Noble is reportedly prepared to lose $7 million dollars a year to build market share online (3). Robert Krulwich, in an ABC News broadcast on November 24, 1998, reported that Barnes & Noble(s customer base stood at 930,000 compared to Amazon(s 4,500,000. While Amazon(s new customers increased by 1,200,000 in the previous few months, Barnes & Noble only added 210,000. However, this was before the purchase of half of Barnesandnoble.com by Bertelsmann.

Online catalogs are the first applications taking advantage of XML and major European wholesalers publish monthly multimedia CD‑ROM stock catalogs. Most of these catalogs allow users to build order files and to transmit them in EDI formats, normally using direct dial‑up. But the number of consumers who purchase goods over the Internet account for only one percent of the consumer market.

Today, only sites that have been specifically set up to exchange information can conduct EDI transactions. XML would permit exchanging data regardless of the computing systems or accounting applications being used. The intent of XML/EDI is to establish a standard for unambiguous commercial electronic data interchange that is open and accessible to all and which can satisfy the full breadth of business needs. Marty Tenenbaum, chairman of CommerceNet, says that "it's essential that all these systems talk to each other; and they can't today, except at the level of HTML." 

Planning for the Future
Attaining these objectives requires using a scalable or extensible means that will satisfy current needs as well as future requirements, including the ability to incorporate new technologies and business needs as they emerge. The selected technology also needs to be widely and freely available to ensure widespread adoption. XML has been proposed as a solution that meets these requirements.

The W3C published a specification for a formal Document Object Model (DOM) for XML documents in October, 1997, as we saw in chapter five. This model provides a standardized API (application programming interface) for XML‑based tools. It indicates that XML‑coded electronic forms may become the main method of capturing and coding EDI information. 

Using XML for Electronic Data Interchange

The use of XML for the interchange of commercial EDI messages follows several stages. First, one must identify the suitable data sets to use in electronic business transactions, such as the ones in the UN/EDIFACT standards. Then, one develops the XML data type definitions (DTDs) that specify how the fields that are to form a particular class of EDI messages relate to one another. Third, come the definitions of the relationships of the fields and of application‑specific extensions to standard message types. Then, one creates the specific types of electronic business messages, validates the contents of messages, and transmits and receives electronic business messages. Finally, one could use DataBots, data manipulation agents, to process electronic business messages.

Because XML/EDI is a standard for formatting documents, it leaves the method for how to store or transmit these documents to the underlying applications. One can use FTP, Email (SMTP), HTTP, or another method to transmit XML/EDI transactions just as any other document. One can transmit them via a value added network (VAN), Intranet (WAN), or Internet. One could also store them on diskette or another transportable medium for shipment via courier or the mail.

XML could use the XML protocol as its "data interchange modeling" layer and the XSL protocol as its "presentation" layer. XML would allow the data to interface with EDI; but the underlying processing would remain EDI. XML could function with traditional methods of EDI and could support all standard Internet transport mechanisms such as IP routing, HTTP, FTP, and SMTP. It uses programming tools such as Java and ActiveX to permit data sharing between programs; and it uses agent technologies to manipulate, parse, map, and search for data.

Benefits

Leading the list of benefits of using XML for e-commerce is that it allows people and companies to exchange information more clearly and completely than was possible with previous formats. XML lets heterogeneous systems communicate with each other through a common language which describes the templates and associated conversion rules. This means that users can conduct business transactions at the client level on desktop computers with a general‑purpose document or web browser as the user interface. Even though XML/EDI allows distributed processing capabilities, it also supports centralized functions. It lets users be more independent, permitting them to define and issue documents rather than relying on data processing specialists to do so. 

Instead of having to create templates and interfaces for each trading partner, traditional EDI service providers just need to interface their products to XML/EDI templates. As companies implement XML/EDI to provide simpler‑to‑use types of transaction tools, businesses that fail to incorporate XML/EDI into their operations will limit their growth and may see their products eliminated from the marketplace because their competition will have made it easier to do business with them.

Because XML/EDI supports legacy or traditional EDI systems by definition, companies that use UN/EDIFACT or ASC X12 standards can continue to use their systems. XML is more verbose than X12; but it(s not as position-dependent. The tags for each value identify the data element each value represents, thereby reducing dependence on CGI scripts and screen-specific programming and eliminating any problems of lost data. Users can create a conversion routine (gateway) between the subsystems that use UN/EDIFACT or ASC X12 and those that use XML/EDI to interface with clients or suppliers who are reluctant to adopt XML/EDI. Business requirements will determine how this will all evolve; and the conversion will likely occur over a long period of time.

Most EDI systems have tended to use fixed-length or delimited field database structures for ease of processing. Business partners used to mail tapes to each other regularly. Data transmission has improved dramatically; and companies now connect over data networks. However, the form of the information hasn't changed much. XML gives businesses more flexibility than their current systems can offer. It also gives them an opportunity to create simple standards that can be extended to cover additional data structures as necessary. 

Efforts to Use XML for Electronic Commerce
XML is just text that can provide content and structure for most types of information. The basic difference between XML and HTML is that XML defines the content rather than the presentation. Some people say that using XML to encode data is like using ASCII. The format is so flexible that almost any organization can develop its own (standard;( but implementing several versions of XML within the same industry, without some sort of coordination, makes it difficult to share data and results in incompatible applications. EDI and bar code standards have laid a solid foundation for electronic transactions for many industries; and XML could allow industries to complement these efforts with industry‑specific electronic business interfaces. 

These interfaces would encompass basic transactional data as well as all aspects of commercial relationships. Each industry needs to develop a set of business standards to allow the electronic systems of the participants to interface and work together to achieve greater cost efficiencies. The problems in describing information using XML range from deciding what to describe to deciding what to name each field. After users agree on how to implement these matters, they need to tag their data so another party or application can recognize the data transmitted.

The W3C XML recommendation uses the term "tags" to describe the markup; but the more precise terms would be "elements( and (attributes." The specification describes how to create the markup tags and outlines the benefits of using them to describe data. It leaves it to individual developers and industries to determine names for the tags, what they describe, and how other developers must format information for processing. XML calls these special descriptions schemas which can be considered industry-specific DTDs.

Schemas

Schemas are used to share intentions about what is expected and how information received for a particular event will be validated. They are designed to it easier to share data between databases and between databases and other applications by allowing authors to be more specific in describing the types of data in the documents. For example, while a DTD identifies the variables in a document such as a number, a schema further specifies the data and valid ranges, such as the type of number (floating, fixed, or date). The schema working document consists of two parts: XML Schema Part 1: Structures and XML Schema Part 2: Datatypes. The Schema: Structures group is focusing on how to combine individual data elements into entities while the Schema: Datatype group is focusing on how the individual data elements are defined. Schema: Datatype will make it possible to create user‑defined data types.

While it may seem exciting to create one(s own DTD to perform certain functions, a developer should always check the availability of an industry standard DTD. A proprietary DTD can offer a customized solution to particular systems and needs; but it may also cut one off from the rest of the industry. XML markup is most useful when many people and tools use the same DTD. (Commerce applications have the most at stake in standardization because search engines and other applications must be able to count on the same elements having the same meaning no matter what the source. Compatibility will be more important than a perfect solution in most cases involving multiple organizations. (5)( 
The trend seems to be toward more, rather than fewer, XML extension standards. Dozens of industry organizations and standards bodies are actively engaged in defining XML schemas for application integration. These groups include electronic commerce consortia such as the Organization for the Advancement of Structured Information Standards (OASIS), RosettaNet, CommerceNet (commercenet.com), CommerceXML (cXML.org), and the OBI (Open Buying on the Internet) Consortium, as well as software industry groups like the Open Applications Group Inc. (OAG) (manufacturing industry) and Object Management Group Inc. (OMG); vertical industry standards bodies like EDItEUR (book industry), ACORD (Agency-Company Organization for Research and Development) (insurance), and HL7 (health care); and individual software companies like Ariba Inc., Microsoft Corp., and Commerce One Inc. Each one of these organizations wants to define a standard set of XML documents used in an interchange between applications or between companies. They also want to position themselves as hubs for e-commerce by hosting repositories of XML schemas that businesses will use, expecting that the hand that writes the schema rules the world.

Any effort to get these different standards bodies to adopt a consistent set of semantics across their existing set of XML schemas will be difficult. For example, to get the OAG, ACORD, and Commerce One to adopt a consistent use of an address element across their respective XML schemas would require two committee votes and a modification to a shipping software application. Past industry efforts to get different standards bodies to consolidate around a consistent set of business objects were unsuccessful for these reasons. We shall now consider some of the more prominent efforts to implement XML as a means to reduce procurement costs when buying goods over the Internet.

E-Commerce Consortia

xml.org
 The Organization for the Advancement of Structured Information Standards (OASIS) is a non-profit international standards consortium founded in 1993 and based in Boston, MA. It introduced xml.org on May 25, 1998 with the intent (to advance the open interchange of documents and structured information objects.( The xml.org Web site aims to reduce fragmentation by establishing an open, distributed system for enabling the use of XML in electronic commerce and other industrial applications and by serving as a central clearinghouse on the Web to coordinate XML news and proposals for tags. It is designed to provide a credible source of accurate, timely information about the application of XML in industrial and commercial settings and to serve as a reference repository for XML specifications such as vocabularies, DTDs, schemas, and namespaces. 

Members of the xml.org Steering Committee, which held its first meeting on July 13, 1999, include Commerce One, DataChannel, Documentum, Graphic Communications Association, IBM, Oracle, SAP AG, SoftQuad, and Sun Microsystems. The OASIS Registry and Repository Technical Committee seeks to specify a registry for some sets of XML-related entities, including, but not limited to, DTDs and schemas with appropriate interfaces that enable searching on the contents of a repository of those entities. The registry and repository will cooperate and interoperate with other registries and repositories that comply with this specification.

xml.org(s most important function is to serve as a trusted, secure, persistent repository and registry for DTDs, namespaces, schemas, and other specifications that must be accessible globally to enable the use of XML for data exchange within particular industries. The site intends to encourage the use of XML for electronic commerce by providing a key piece of the necessary infrastructure and then to serve as a model for an extensible, distributed system of registry/repository sites based on the same architecture, thereby avoiding the duplication of effort in developing tag sets for particular industries.

RosettaNet
 Another initiative, RosettaNet, was launched in February of 1998 to develop and deploy open and common business process interfaces. RosettaNet (http://www.rosettanet.org) is an independent, self‑funded, non‑profit consortium dedicated to the development and deployment of standard electronic commerce interfaces to allow supply chain partners to exchange data.

RosettaNet focuses on building a master dictionary to define properties for products, partners, and business transactions, particularly for the computer parts industry and the IT supply chain. This master dictionary together with the exchange protocols that implement the framework serve to support the electronic communication between business partners, a process that RosettaNet calls Partner Interface Process or PIP. RosettaNet's Partner Interface Process consists of four stages:

1. Business Process Modeling 

Business Process Modeling involves identifying and quantifying the individual elements of a business process. One creates a clearly defined model of the supply chain partner interfaces as they exist today, a process called "as is" modeling. This model reflects the results of extensive research at every level of the supply chain. It is then analyzed to identify any misalignments or inefficiencies. 

2. Business Process Analysis 

A "generic to‑be" process emerges from the analysis of the detailed "as is" model. This new model shows the opportunities for re‑alignment in the form of a Partner Interface Process (PIP) target list. It also estimates the business impact of implementing the resulting PIPs (savings as a function of time and money). 

3. PIP Development 

The purpose of each PIP is to provide common business/data models and documents that enable system developers to implement RosettaNet eBusiness interfaces. Each PIP includes 

· a) XML document(s) based on Implementation Framework DTDs, specifying PIP service(s), transactions(s) , and messages(s) which include dictionary properties; 

· b) Class and sequence diagrams in UML; 

· c) Validation tool; and 

· d) Implementation guide. 

4. Dictionaries 

Two data dictionaries are being developed to provide a common set of properties required by PIPs. The first is a technical properties dictionary (technical specifications for all product categories). The second is a business properties dictionary which includes catalog properties, partner properties (attributes used to describe supply chain partner companies), and business transaction properties. These dictionaries, coupled with the RosettaNet Implementation Framework (exchange protocol), form the basis for each RosettaNet Partner Interface Processes (PIPs). 

As with the other efforts discussed here, RosettaNet has a Managing Board consisting of twenty‑eight individuals representing global members of the IT supply chain. They include hardware manufacturers, software publishers, distributors, resellers, system integrators, end‑users, technology providers, financial institutions, and shippers. The RosettaNet Managing Board is responsible for defining the interface development projects and setting the initiative's priorities. They are also primarily responsible for promoting and implementing these interfaces in their own companies and with their eBusiness partners. 

Commerce XML
Commerce XML (cXML), a collaboration between buyers, suppliers, and Internet technology companies, has the backing of more than 40 Web vendors, including Sterling Commerce, Vignette, Ariba, Web Methods, InterWorld, Ironside, Extricity, Poet Software, and Saqqara Systems; some of Ariba(s suppliers such as Chevron Corp., Cisco, and Bristol-Myers Squibb Co.; and Ariba customers such as 1Nine Systems, Anderson Unicom Group, barnesandnoble.com, BT Office Products International, CAP, a division of the McGraw‑Hill Construction Information Group, Chemdex Corporation, Collabria, Compucom, ComputerLiteracy.com, Cort Furniture Rental, Harbinger Corporation, Life Technologies, NCR Systemedia Group, Office Depot, RoweCom, Staples, and US Technologies.

cXML is a set of XML DTDs that allow businesses to exchange common business documents in a standard form. It describes the characteristics of items available for sale and enables the development of 'intelligent shopping agents.' It intends to reduce online business trading costs by streamlining the process of exchanging catalog content and transactions digitally in a secure manner. Because it supports all supplier content and catalog models, cXML allows suppliers to provide customers with selective access to personalized catalog content while maintaining their unique branding and competitive differentiation.

cXML also defines twelve common business processes for the exchange of transaction information. These processes include purchase orders, change orders, order acknowledgments, status updates, ship notifications, invoices, and payment transactions. cXML has a lower-cost of implementation than EDI because it uses XML to leverage a company(s existing HTML e-commerce infrastructure and software to allow buyers to access supplier Web sites from within a buy-side application, for example. This functionality lets buyers see their contracted items, private prices, and access libraries of products or tools to specify product configurations. XML(s neutrality permits easy conversion to other formats, such as EDI, if needed. Some people like to think of cXML as 'bar coding' for the Web but with a greater variety of tools to identify and describe products.

OBI Consortium
OBI is a standard meant to facilitate business-to-business Internet commerce for high-volume, low cost goods and services, such as office and lab supplies, computer equipment, temporary help, and other indirect materials not involved in the production process. It allows a buyer to place orders with a seller without having to make any proprietary adjustments to the respective software systems. 

The OBI Consortium has 62 members to manage the standard. They include Ford Motor Co., Johnson & Johnson, Lockheed Martin Corp., and MasterCard International, Inc. as well as various software vendors such as Dell Computer Corp., IBM, Microsoft Corp., and Netscape Communications Corp.

Vertical Industries

EDItEUR, the European Book Sector EDI Group, will soon begin developing data neutral data dictionaries which will allow UN/EDIFACT tags to be used by XML or any other language that uses metatags for transactions in the book industry. The Book Industry Study Advisory Committee (BISAC), a committee of the Book Industry Study Group, Inc., may assist in this effort, although it has not yet made any formal commitments. 

ASC X12 and CommerceNet produced a White Paper in August, 1998, that suggested that XML should be applied to the X12 EDI standards. However, when they tried to do so, the 

ASC X12 representatives found semantic problems with the current EDI standards that precluded the development of unique XML tags. For example, in X12, (Title( could refer to the title of a book or of its author. Recently announced XML/EDI applications include: Edifecs Commerce(s Guideline XML (gXML) for EDIFACT and X12; and a Danish Consortium(s XCAT Project which includes an Internet demo of the use of XML to convert an EDIFACT message. 

Book Data Limited, faced with more queries and updates to its database than it could handle conveniently, decided to take a fresh approach by using XML-based systems. They wanted technology that allowed visitors to access their Book Place database from different URLs and to be able to see different Web sites without knowing they were looking at the Book Place database. Book Place is an online interface to a database of every UK book in print. So visitors could search Book Place and have the impression they are searching the Penguin bookshop, for example. They could also get customized catalogs or insert links and URLs into their documents or databases that pull data from the Book Place database, capitalizing on a common source to publish many products with little additional effort. For example, one could search the database, sort by sales volume, and rank the number of sales per book to identify best sellers. This could be done on an hourly basis, resulting in HTML pages that are constantly changing. One could also input a series of ISBNs and let the system select five at random, but always a different five, to present the title, jacket, and a link into the database. The jackets can be made to spin around while the page is static or every time a user visits the page.

ACORD (Agency-Company Organization for Research and Development) is responsible for developing and promoting forms, EDI standards, and data standards for the insurance industry. Its standards define much of the data needed to produce personal and commercial lines transactions including policy, claims, and underwriting.
Individual Software Companies

BizTalk.org
Microsoft Corp., the dominant software supplier, had the same idea as OASIS and unveiled BizTalk.org one day before the introduction of xml.org. Microsoft intends BizTalk.org to serve as the main repository for its own XML tags and products as well as those of its partners in e-business, such as Ariba and Commerce One.

BizTalk provides the dialects and dictionaries to make sense of a document(s content. It also serves as a framework for consistent XML schemas, and as a means for registering such schemas for wide use. It consists of three major elements: the framework description, a repository for BizTalk schemas, and requirements for submitting schemas to automated validation bots. 

BizTalk Framework: BizTalk uses an XML framework, called the Microsoft( BizTalk( Framework, to integrate applications and for electronic commerce. BizTalk Framework consists of a technical specification that defines a way to use XML in a consistent way, a code set that defines a small number of mandatory and optional XML tags used in messages sent between applications that all BizTalk XML documents must contain in order to take advantage of the framework, and the www.biztalk.org web portal. 

BizTalk Framework defines a way of thinking about and managing the information flows that move between business processes, like the flow between the procurement process in one business and the order fulfillment process in another. Since business processes are supported by software applications, this information flow equates directly to making two or more applications work together. The technical term for this is application integration.

BizTalk Framework aims to create industry-standard definitions for business processes such as corporate purchasing, product catalogs and promotional campaigns. Each XML document must contain a root tag that identifies the document as complying with the BizTalk specifications. Like any XML document, but unlike HTML documents, all opening tags must have a corresponding closing tag. 

The special XML tags, or codes, defined by the BizTalk Framework address issues that are common to all integration solutions. The BizTalk Framework schema syntax includes optional guidelines for message handling tags used for BizTalk Processes. BizTalk Framework can also inherit XML elements from other BizTalk schemas for schema aggregation and customization. The specifications add e-commerce-specific tags for protocol-level information necessary for business messages, tools, and industry-specific documents. 

Microsoft Corp., other software companies, and industry standards bodies will be expected to use the BizTalk Framework to produce XML schemas in a consistent manner. BizTalk Framework schemas are business documents and messages expressed in XML. They will be registered and stored on the BizTalk.org Web site and BizTalk will act sort of like a brand name. The BizTalk Framework itself is not a standard here. XML is the standard. BizTalk Framework(s goal is simply to accelerate the rapid adoption of XML.

BizTalk Repository: The BizTalk repository will let developers submit schemas to an automated validation process, which posts it as either a public or a private schema. Anyone can then go to the site and search for public schemas by author, company, product industry, process, and document type.

By formalizing the process of expressing business process interchanges in a consistent and extensible format, the BizTalk Framework makes it easier for independent software vendors and developers to map from one business process to another. This enables a wide variety of industries that use open standards, such as XML, to implement electronic interchange ( the exchange of XML documents and messages between trading partners or applications ( more quickly and easily. 

Until applications have native support for XML, these types of BizTalk Framework interchanges will require layered software that transforms native data types into XML and then performs the XML document routing. Microsoft anticipates that the vast majority of interchanges implemented using the BizTalk Framework will use a simple HTTP post transport. However, businesses can also use other transports including FTP and message queuing technologies, including IBM Corp.(s MQSeries and the Microsoft Message Queue Server. 

This data exchange requires the development and adoption of industry-specific schemas; but the important point is that BizTalk Framework interchanges do not require any specific software product from any individual software vendor. BizTalk will enable communications between Microsoft products (including a new BizTalk server), third-party products, internal enterprise systems, and Web portals and Web sites from Microsoft and others. 

BizTalk is backed by Barnes & Noble Inc., Best Buy Co. Inc., Claris Corp., Commerce One Inc., Concur Technologies Inc., Dell Computer Corp., DataChannel Inc., Eddie Bauer Inc., Emercis Corp., Harbinger Corp., J.D. Edwards & Co., Level 8 Systems, PeopleSoft, Sharp Electronics Corp., SAP, Sterling Commerce, Vitria Technology Inc., webMethods, and other vendors and customers. SAP AG will work with Microsoft to create common XML semantics to get SAP(s Business Framework and Business Applications Programming Interface to communicate with Microsoft(s Component Object Model and BizTalk.

XML is such a key technology that it will be a native part of Microsoft(s products. BizTalk will find its way into nearly all Microsoft products and Web sites, including a new BizTalk server (part of Microsoft(s Back Office product line) that is set to ship shortly after Windows 2000. But BizTalk will not be a Windows-specific technology. 

Microsoft(s supporters see BizTalk as an altruistic attempt to jump-start XML; but its opponents see it as another attempt at world domination. They say that Microsoft intends to establish a version of XML that can only be accessed through The Microsoft Network. They also claim that any XML schemas defined through BizTalk will become Microsoft(s intellectual property.

BizTalk Steering Committee: A supervisory group, called the BizTalk Steering Committee, oversees BizTalk.org to prevent anyone from subverting either the BizTalk Framework or XML in proprietary ways to benefit one vendor or group of customers more than another. The Steering Committee consists of a selected group of standards bodies, government agencies, software vendors, and select corporate customers. The members were chosen for their experience, insight, interest, and commitment to the BizTalk Framework. They review proposed changes to specifications prior to their posting on the BizTalk.org site.

Authors should know that if they write an XML application based on BizTalk or any other schema, they may have to re-write the application ( or part of it ( to conform to the W3C specification. This may be done through the use of a template which would convert data from one vendor(s version of XML Schema to another. Microsoft plans to provide a migration path to the W3C(s XML Schema when it gets finalized.

Other Efforts

Commerce One has a product, BuySite, that automates the procurement process from requisition to order. Its MarketSite software then automates the interaction with the supplier from order placement to payment. The company expects that integrating XML will reduce operational costs and increase efficiency because of its ability to define products so buyers can search online catalogs to identify the right product at the right price. 

DataChannel is working with IBM, Commerce One, and General Motors Corp. to develop two pilot programs that use XML to send bid requests and buy non-critical supplies. General Motors will be able to tap data from legacy, relational, and enterprise resource planning databases. It will then be able to use the Automotive Network Exchange to exchange documents with its 100,000 suppliers.

Vignette Corp. of Austin, TX, proposed Information and Content Exchange (ICE) as an XML-based protocol to govern business-to-business e-commerce transactions. ICE allows defining the data elements for the terms of sale and the methodology for passing copies of an offer between the negotiating parties until the terms of sale are finally agreed upon. For example, a subscription agent might propose the delivery schedule and related nonfinancial terms of a subscription as an offer encapsulated within an XML document. The agent could offer to download the content of a given subscription each weeknight from 2. A.M. to 3 A.M. A subscriber might gather content from other sources at that time and make a counteroffer to download the content one hour later.

Supporters include Vignette Corp., Adobe Systems Inc., Channelware Inc., Sun Microsystems Inc., Microsoft Corp., National Semiconductor Corp., CNET Inc. Hollinger International Inc., News Internet Services, Preview Travel Inc., Tribune Media Services, and ZDNet.

Since ICE is a transport protocol and not a set of DTDs, it would complement, rather than compete with, cXML, BizTalk, and Common Business Libraries (CBL). Commerce One bought XML vendor Veo Systems Inc. which introduced CBL. CommerceNet(s eCo group(s uses CBL as part of its eCo Framework specification for business-to-business commerce. CommerceOne is Ariba(s main competitor. Ariba, as we have seen, supports cXML; but it has completed the integration of cXML with the Microsoft BizTalk Framework to deliver a complete schema for conducting business-to-business transactions.
Sequoia Software(s Interchange 2000 includes three modules: iAcquire, iManage, and iPresent. iAcquire is a set of data acquisition, capture, and transformation tools. iManage provides a core data repository, indexing, security, and workflow and data distribution tools. iPresent offers methods for publishing information individually or as part of an aggregated report. The three modules make extensive use of XML schemas and data objects.

Microsoft(s Internet Explorer 5.0 already supports XML, XSL, DTDs, and XML schemas. Netscape Navigator/Mozilla 5.x will do so when it is released. Netscape also plans to add XML support to its CommerceXpert line of Internet commerce applications. 

Mobile Devices
Not to be outdone by these efforts, wireless equipment makers are working on a variant of XML, called WXML or WML, that aims to increase the speed of Internet communications. WXML aims to allow Web sites coded with WXML to recognize the memory, modem, and display limitations of the user's phone or other handheld device. It will then transmit text synopses instead of pages laden with graphics. It lets developers create content once that can run on any device instead of having to rely on packaged content designed for specific devices. Cell-phone companies Motorola, Lucent Technologies, and AT&T have created another variant called VXML that will convert XML text into speech. This will allow car phone users to keep their eyes on the road and still access Internet services with wireless devices.

Bluestone Software(s free XML parser (www.palm.com or www.metrowerks.com) will allow Palm computers to process XML documents. Its Visual XML tools will allow creating XML documents as drag-and-drop operations instead of Java coding and allow developers to tie XML files to SAP or mainframe databases. Integration of XML on handheld devices gives users greater flexibility in exchanging information with corporate servers. A query entered on a Palm III could be converted to XML and sent to a database for searching. The database could respond with an XML document which could then be converted back and displayed on the PalmPilot.

eXtensible Forms Description Language
In another development, Unisoft Wares, a specialist in electronic forms, presented an initial specification draft of the eXtensible Forms Description Language (XFDL) to the W3C in September, 1998. XFDL describes how to represent digitally the complex documents used in business and government to allow computers to exchange data. XFDL supports precise layouts, supporting documentation, error checking, digital signatures, and an audit trail for transactions.

The most important difference between HTML forms and XForms is XForms( "computability" that allows performing calculations on numerical data entered in designated fields. XForms also adds scripting capabilities to HTML, potentially making all elements dynamic because a script may change the content and attribute values of elements. XForm hidden fields can be structured XML which can have arbitrary attributes and child nodes of their own. But XForms can also eliminate the need for special hidden fields because any element can effectively act as a hidden field. One can write a stylesheet to use the value of an element while not displaying the element. XForms can also allow any element to trigger form submission instead of a Submit button or the less common image map in HTML. That is because any linking element can be extended to be a form element.

JetForm Corp. announced a competing specification to add forms processing to XML. Its XML Forms Architecture (XFA) acts as a bridge between the XML data structure and presentation formats. XFA is backed by security vendors Entrust, PenOp, Silanis, and VeriSign. 

While work is being done to develop schemas and define how business-to-business and consumer transactions will operate in XML, there are a number of ancillary issues that need resolution before e-commerce becomes widely accepted and implemented. Security issues, not only of the systems and communications media, but also the verification and authentication of individuals are major obstacles to overcoming consumer skepticism. Developments in network security, personal identification and authentication, encryption, and the digital exchange of funds exceed the scope of this book (6). However, we should note that the W3C approved the Digital Signature (DSig) recommendation on August 20, 1999.

Digital Signature
DSig details a standard format for supporting digitally signed, machine-readable transactions. Signatures provide data integrity, authentication, and/or non‑repudiatability. DSig focuses on signature syntax, data model, format, cryptographic processing, and external requirements and coordination. It is based on earlier technology, called Platform for Internet Content Selection (PICS), that was initially used to filter objectionable Web sites. PICS started by labeling site content. DSig, on the other hand, assures recipients that the sender stands behind the information in the document. The American Bar Association has also developed Digital Signature Guidelines for transaction record security. These guidelines deal with authorization, document authentication, and signer authentication. 

Vendors such as Microsoft and Ariba would like to control XML e-commerce standards; but IT managers who want to automate purchasing don(t seem to care which standard wins as long as one emerges. While it may be difficult to get any industry to implement a common set of semantics and dictionaries across different XML schemas, it might be possible for each industry to agree on two or three competing schemas. They could also publish maps that would convert between competing schemas. 

While business partners will find it an easy decision to adopt XML and common schemas to trade data with one another, competitive companies, like online bookstores, auction sites, computer stores, etc., may drag their feet before exposing data in a standard way. Eventually, consumer demand will require that companies provide data in a standard way so they can search for and compare prices across multiple sites. Companies unwilling to accede to these demands will lose business. 

It is important to note that, in all of these efforts, many of the same names keep recurring. The major players are hedging their bets and support several initiatives, trying to be (on the winning side( in defining the standards. This allows them to be on the cutting edge and to have an advantage over competitors when the standards are finalized. The players are all sizeable companies that stand to profit greatly from early entry into the XML e-commerce market. They expect that the early entrants will tend to dominate the market. Librarians are conspicuously absent from these deliberations. This is partly due to the high costs of membership in these standards organizations plus the costs of time and travel to attend meetings. These costs contrast sharply with the little gain librarians expect to receive. Instead, librarians expect their systems vendors and suppliers to participate in ( or at least keep informed of -- the trends and developments in these areas so they can obtain compliant systems at an opportune time.

In this chapter, we briefly reviewed the history of the development of standards for Electronic Data Interchange, considered some of the exceptions and variations that standards need to account for, and examined cost factors that affect decisions to implement EDI. We discussed how the Internet is changing expectations for electronic business transactions; and we considered XML as an emerging solution. By applying object-oriented technology to EDI, XML uses metatags and data type definitions to interpret data structures and improve the functionality of business transactions. XML promises to allow clients to implement EDI with a minimum of effort, thereby reducing costs; but implementation will not occur overnight. The change will be gradual and evolutionary rather than revolutionary. As applications get updated and modified with XML code, these solutions will eventually replace older, more cumbersome applications. In the meantime, several companies and organizations have begun to adapt existing standards or to prepare DTDs for use with XML. We have looked at the efforts of several consortia, vertical industries, and individual software companies. We also mentioned related efforts to extend XML and e-commerce applications to mobile devices and for applications that use many forms. Many companies are also working on getting XML ready for mainstream computer users.
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