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lectronic commerce did not emerge
with the development of the World
Wide Web or the commercialization
f 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 Commit-
tee. 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 pro-
vide electronic forms and messages for shipping
and purchasing. However, the book industry had
already begun establishing communication stan-
dards in 1974.

It is easy to equate Electronic Data Inter-
change 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 us-
ing “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 fulfill-
ment and financial transactions. Electronic com-
merce, on the other hand, could be defined sim-
ply 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
realtime integration of supply chains over the
Internet and extranets. Electronic commerce
could use structured communications (such as
EDI) or unstructured messages (such as email)
to transmit information, data, databases, data-

base access, or a combination of these. Elec-
tronic commerce comprises at least three types
of communications: consumer to consumer, con-
sumer to business, and business to business and
it implies electronic links between the various
sources of information.

We shall begin by reviewing the origin and
development of standards
for Electronic Data In-
terchange, considering
exceptions and varia-
tions that standards
need to accommodate,
and examining cost
factors that affect
implementation deci-
sions. 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 appli-
cability of transacting business over the Inter-
net by bringing EDI to the desktop. We shall
consider how XML could work for EDI over
the Internet and the benefits that it could affect.

Origin and Development of EDI Stan-
dards

Although humans have long envisioned that
computers would improve communication and
data interchange for commercial applications,
reality usually required developing custom in-
terfaces 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 In-
dustry Study Group (BISG) in June, 1980,
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BISAC aimed to streamline the ordering and
supply of books and printed materials. It devel-
oped formats for purchase orders, order ac-
knowledgment, invoice, title status, payment ad-
vice, frontlist diskette, data transmission
protocols, royalty statement, and sales report-
ing.

In 1979, the American National Standards
Institute (ANSI) Accredited
/ Standards Committee
./// (ASC) X12 began to de-

2%
% v /¢«  velop uniform standards for
. the electronic exchange of
/ business transactions in
standards known as elec-
tronic data interchange
(EDI). Around 1983, the
major BISAC members
wanted BISAC to develop
formats based on the X12
formats to allow the book in-
dustry to follow standards com-
parable to other industries and supported by stan-
dardized “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 re-
lating to such business transactions as order
placement and processing, shipping and receiv-
ing information, invoicing, and payment and
cash application data, and data to and from en-
tities involved in general business, finance, in-
surance, education, and state and federal gov-
ernments.”

The ASC X12 standards aim to facilitate
electronic commercial transactions by establish-
ing 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-busi-
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ness operation electronically, such as orders,
invoices, customs declarations, statistics, insur-
ance documents, bills of transport, and many
health care transactions. They are often the elec-
tronic 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 reengineer
how work is processed in order to gain efficien-
cies of working electronically via EDI. Those
companies that closely examined their work pro-
cesses benefited more than those who just re-
placed paper forms with electronic forms.

The EDI standards have even become rec-
ognized internationally and have received en-
dorsement by the United Nations which devel-
oped the UN/EDIFACT standard (United
Nations Standard Messages Directory for
Electronic Data Interchange for Administra-
tion, Commerce, and Transportation), in
many respects, based on lessons learned in X12’s
development experiences. UN/EDIFACT mes-
sages use predefined field identifiers which must
occur in a predefined sequence. Some users
claim it is less robust than ANSI ASC X12. Oth-
ers say the opposite. But its widespread accep-
tance makes it viable. EDI got further endorse-
ment in 1997, when President Clinton decreed
that all U.S. government procurement be accom-
plished via electronic commerce. The U.S. gov-
ernment 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 ac-
commodate 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 op-
erate differently. It is not uncommon to add com-
ments on a purchase order to clarify what one
wants or the terms of delivery, for example. Stan-
dard EDI messages must support these com-
ments 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 implement-
ing EDIL.

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 lan-
guage neutral or should multiple naming con-
ventions and syntaxes be used?

Cost Factors

EDI messages serve to exchange documents
or data between companies. However, different
organizations store their data in different for-
mats and representations (data layouts). One

company may store its data in a relational data-
base, for example, and may have to map it dif-
ferently for transmission via EDI. Such map-
ping 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 con-
tracts that the ongoing evolution of EDI stan-
dards 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 compa-
nies 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, particu-
larly those in low-margin retail
businesses such as WalMart
and Kmart, refuse to conduct
business with any company
that does not use EDI.

The wide range of inter-
faces employed by users fur-
ther complicates implementation and support.
In addition to creating, or contracting with a soft-
ware vendor to create a custom interface for ev-
ery 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 pro-
cess. This makes EDI a complicated and expen-
sive proposition for many.

EDI Over the Internet

EDI has been most successful in vertical mar-
kets and in business-to-business transactions
with a large number of interactions. The advent
of the Internet and its use for business applica-
tions changed how people interact when they
exchange goods and services. EDI is no longer
restricted to business to business communica-
tions. 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 prin-
ciples apply to all commercial transactions,
whether the consumer is an end user, a manu-
facturer, a service organization, a governmental
agency, or a virtual organization. So all partici-
pants 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 com-
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munications and should be making recommen-
dations 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 orga-
nizations 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 eXtensible Markup Language
(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 num-
ber of applications, such as in the preparation
of catalogs, purchase orders, and invoices. The
tags also allow for distinguish-
ing 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 ship-
ping date, a received date, a so-
cial engagement or a person’s
companion on such an outing,
or even a fruit.

XML tags and attributes
can incorporate long-estab-
lished messaging structures
and rules that vary from industry to industry into
Web-based documents for Electronic Data In-
terchange between trading partners. This could
streamline the purchase of goods and open the
supply chain to any trading partner with an In-
ternet connection and an XML-capable browser.
It could also facilitate the entry of smaller com-
panies into the electronic marketplace by allow-
ing 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 be-
cause it does not require the use of proprietary
technologies.

As the ANSI ASC X12 and UN/EDIFACT
standards have already devised structured mes-
sages for most types of business transactions,
it’s very likely that they can serve as the basis
for XML Data Type Definitions (DTD) 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 com-
municating. 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 pur-
pose electronic commerce applications. Brian
Green, Secretary of the European Book Sec-
tor EDI Group, expects that EDItEUR will
soon begin developing data neutral data dictio-
naries which will allow UN/EDIFACT tags to

continued on page 88
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be used by XML or any other language that uses
metatags.

Part of the problem of implementing EDI in
the library market is the very complex product
description. The MARC format could serve as
the DTD for library applications as it contains
all the information needed by librarians and any-
body working in the book trade. 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 equiva-
lent of EDI messages without the labor and cost
of extensive data mapping. Libraries process an
enormous number of transactions; but the rela-
tively low price per item and small margins cur-
rently militate against widespread implementa-
tion of EDI. By implementing XML, however,
librarians and vendors can process messages on
the client side, further reducing costs and process-
ing overhead.

Metatags Mean Greater Functionality

Today’s search engines can easily extract in-
formation 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, ma-
nipulating, and displaying data consistently and
correctly without the need to create special inter-
faces. They could also enhance commerce on the
Web by adding new dimensions not currently avail-
able. For example, if online booksellers use a stan-
dard 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 ser-
vices sold on the Internet.

Zona Research Inc. (Red-

wood City, CA) estimated

that book sales over the Inter- "

net totaled $181 million for

the fourth quarter of 1997,

with music trailing at $47

million. ' 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.
2The 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 Novem-
ber 24, 1998, reported that Barnes & Noble’s cus-
tomer base stood at 930,000 compared to
Amazon’s 4,500,000. While Amazon’s new cus-
tomers increased by 1,200,000 in the last 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 tak-
ing advantage of XML and major European whole-
salers 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 dialup. But the number of
consumers who purchase goods over the Internet
account for only one percent of the consumer mar-
ket.

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 account-
ing 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 essen-
tial 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 scal-
able or extensible means that will satisfy current
needs as well as future requirements, including the
ability to incorporate new technologies and busi-
ness needs as they emerge. The selected technol-
ogy also needs to be widely and freely available to
ensure widespread adoption. XML has been pro-
posed as a solution that meets these requirements.

The W3C published a specification for a for-
mal Document Object Model (DOM) for XML
documents in October, 1997. 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 infor-
mation.

Using XML for Electronic Data Interchange

The use of XML for the interchange of com-
mercial EDI messages follows several stages. First,

one must identify the suitable data

sets to use in electronic busi-

ness 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 relation-

ships of the fields and of ap-

plication-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 mes-

sages. Finally, one could use DataBots, data ma-

nipulation agents, to process electronic business
messages.

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

XML could use the XML protocol as its “data
interchange modeling” layer and the XSL (Exten-
sible Stylesheet Language) protocol as its “pre-
sentation” layer. XML would allow the data to in-
terface with EDI, but the underlying processing
would remain EDI. XML could function with tra-
ditional methods of EDI and could support all stan-
dard Internet transport mechanisms such as IP rout-
ing, HTTP, FTP, and SMTP. It uses programming
tools such as Java and ActiveX to permit data shar-
ing between programs; and it uses agent technolo-
gies to manipulate, parse, map, and search for data.

Benefits

Leading the list of benefits of using XML for
ecommerce is that it allows people and companies
to exchange information more clearly and com-
pletely than previous formats. It lets users conduct
business transactions at the client level on desktop
computers with a general purpose document or
‘Web browser as the user interface. A common lan-
guage describes the templates and associated con-
version rules. Even though XML/EDI allows dis-
tributed processing capabilities, it also supports
centralized functions. It lets users be more inde-
pendent, permitting them to define and issue docu-
ments rather than relying on data processing spe-
cialists to do so.

Instead of having to create templates and inter-
faces for each trading partner, traditional EDI ser-
vice providers will just need to interface their prod-
ucts 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 elimi-
nated from the marketplace because their competi-
tion will have made it easier to do business with them.

Because XML/EDI supports legacy or tradi-
tional EDI systems by definition, companies that
use UN/EDIFACT or ASC X12 standards can con-
tinue to use their systems. They can create a con-
version routine (gateway) between the subsystems
that use UN/EDIFACT or ASC X12 and those that
use XML/EDI to interface with clients or suppli-
ers who are reluctant to adopt XML/EDI. Busi-
ness requirements will determine how this will all
evolve and will likely occur over a long period of
time.

Some businesses are starting to look at XML
as ameans to reduce procurement costs when buy-
ing goods over the Internet. Commerce One has
a product, BuySite, that automates the procure-
ment process from requisition to order. Its
MarketSite software then automates the interac-
tion with the supplier from order placement to pay-
ment. The company expects that integrating XML
will reduce operational costs and increase effi-
ciency because of its ability to define products so
buyers can search the online catalogs to identify
the right product at the right price.

We briefly reviewed the history of the de-
velopment of standards for Electronic Data In-
terchange, 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
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Internet is changing expectations for electronic
business transactions; and we considered XML
as an emerging solution. By applying object-ori-
ented technology to EDI, XML uses metatags
and data type definitions to interpret data struc-
tures and improve the functionality of business
transactions. XML promises to allow clients to
implement EDI with a minimum of effort,
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