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5.1 |

Integrated electronic commerce
(IEC)

There are many machine-oriented applications, but the most complicated
and difficult tend to involve buying and selling products. Nevertheless,
despite the difficulty, companies are swarming into the integrated e-commerce (IEC) business: the XML-based merger of the Web and electronic
document interchange (EDI).
As a notorious criminal said when asked why he robbed banks: “That’s
where the money is”. Many companies dream of getting a small cut of the
billions of dollars that flow between corporations every day.
©2002 THE XML HANDBOOK™
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There are many different standards under development in this area. They
sometimes overlap, compete and maybe even contradict each other. That’s
partly because we are in the early days of XML-based e-business; even the
experts are just feeling their way in the dark, trying to find the model that
works best. But it’s also because there’s lots of competition for that “small
cut”.
We’ll try to help you sort out the competition!

5.1.1

Automating the supply chain

When you buy a television set, you are really buying a bundle of parts that
one company bought from other companies to assemble for you. Those
parts are made up of raw materials that were bought from somewhere else.
Some company sold the service of removing the waste materials from these
processes. Every company in this supply chain also had to buy desks, paper
clips, and overhead projectors.
In the future, the vast majority of these products will be bought through
the Internet. The vision of integrated e-commerce is that a large subset will
be bought automatically, without human intervention, through
XML-based systems. When the warehouse runs low on staples, a computer
will recognize this situation in the inventory and order more.
In a particularly futuristic vision, before a plant runs short of steel its
computer will order some from the day’s lowest-priced supplier, perhaps
even negotiating some of the terms of the purchase agreement.

5.1.2

EDI was first!

The original machine-processed documents weren’t great works of fiction,
or even technical manuals. They were the business documents that accompany commercial transactions: purchase orders, invoices, and the like.
The first computer applications for these were POP applications: the
computer helped a human create a purchase order, which was then printed
and mailed to another human, who read it. For many – perhaps most –
companies, it is still a POP application today.
But for the last 25 years or so big businesses have converted purchasing
and other supply chain processes into MOM applications, by means of electronic data interchange (EDI). EDI allows the computers of a buyer and a
©2004 THE XML HANDBOOK™



   

5.1

|

I NTEGRATED ELECTRONIC COMMERCE ( I E C )

seller to communicate sets of documents representing agreed transactions.
EDI provides great efficiency and huge cost savings for the largest enterprises; they are completely dependent on it.
But EDI isn’t perfect!

5.1.2.1

Problems with EDI

EDI is wonderful for big businesses but it has never appealed to small or
medium sized organizations for a variety of reasons.
private network costs
The first problem is that EDI is typically conducted over
expensive private networks known as Value Added Networks
(VANs). The EDI standards predate the public Internet by many
years. VANs are in many ways still better than the public Internet.
They are very secure and are better at quickly and reliably
delivering information. But VANs are also too expensive and
proprietary to appeal to small businesses.
excessive customization
The second problem with EDI is that it is typically always
“customized” for every communication between two
corporations. This is very expensive for a small corporation with
many big partners. Each big partner will demand the small
company use the big guy’s own variant of EDI.
complex document representation
Finally, EDI is considered to be too complicated because it uses a
somewhat confusing pre-XML representation.

5.1.2.2

From EDI to IEC

EDI would not have been successful with its large customers if it did not
have some important benefits. Embedded within EDI is a great deal of
knowledge about how businesses work in terms of processes and policies.
The challenge of the new XML-based commerce is to take the virtues of
EDI forward into a more open environment based on Web standards. Ide-
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ally the new XML-based specifications will be just as useful to a small emu
rancher as to a large airplane manufacturer.

Note

We discuss the details of EDI and its problems, plus its
metamorphosis into integrated e-commerce, in Part 3,
“E-commerce”, on page 200.

5.1.3

Frameworks and libraries

Several industry organizations, including vendor consortia, are developing
standardized Web-based approaches to business automation. They consist
of a mix of XML vocabulary libraries, best practice recommendations, and
markup conventions. There may also be a framework for connecting these
parts together.
The word framework is deliberately vague. It is an environment in which
to frame other work: not something directly usable by itself. XML could be
considered a framework!
You cannot simply download an e-commerce framework and begin to
work. Rather you use it as guidance in designing the details of your document types and software. If many document types adhere to the same
framework then some portion of your implementation code can be reused
between document types.
We describe some of the leading framework and library projects in this
section.

5.1.3.1

ebXML

Getting all of the world’s computers to talk to and negotiate with each
other will not be easy. Consider the variety of international human languages. Even within a country, there are huge variations in terminology and
process between and within industries. Someone needs to standardize terminology, message structures, and product and business codes.
The United Nations and OASIS have created a framework to tackle this
problem. It is known as ebXML. Because ebXML has the formal support of
the United Nations, it is likely to become a very important standard internationally. According to the founders:
©2004 THE XML HANDBOOK™
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The goal of ebXML is to facilitate open trade between
organizations regardless of size by enabling XML to be used in a
consistent manner to exchange electronic business data.
5.1.3.1.1

Messaging

The ebXML framework includes a messaging infrastructure based upon an
XML protocol called SOAP. The SOAP spec defines a standardized carrier
document, like an envelope, in which another document – the payload – is
transported. ebXML’s messaging extends SOAP with features for guaranteeing the reliability of transmission.1
In ebXML messages, the payload is a business document (such as a purchase order or invoice) which is conceptually composed of core components.
A core component is an aggregation of business information items that are
related to a single concept. An example would be bank account identification, which consists of account number and account name. Components
can themselves be aggregated into larger components (possibly including
additional information items), and eventually into complete documents.
5.1.3.1.2

Core components

The core components are among the trickiest parts of the ebXML system to
get right because they are most directly linked to the wide variety of business processes in the real world. The core components specification has to
deal with the wide variance in terminology and practice around the world.
Note that the core components are conceptual; they don’t define XML
representations of the information items. Other standards provide those
vocabularies.
For example, the XML Common Business Library (xCBL) is an XML
component library for business-to-business e-commerce. It is currently
developed by an industry consortium and distributed free of charge. xCBL
components can be combined into custom document types by users, and
schemas for a library of standardized document types have been developed
by the consortium.
Other projects are developing similar libraries. Some try for the same
universality as xCBL, while others are specialized for a particular industry.
We discuss one of the latter in 5.1.3.4, “RosettaNet”, on page 109.
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Although the xCBL components don’t correspond completely to ebXML
core components, they are evolving in that direction because of a newer
development, the Universal Business Language (UBL).

5.1.3.2

Universal Business Language (UBL)

The Universal Business Language is a modestly-named specification with
an equally modest goal. It is to be the default XML vocabulary used by anybody doing business anywhere. Whereas ebXML is a framework and its
core components are concepts, UBL is an actual XML vocabulary, with
schemas for element types and document types.
ebXML message payloads are supposed to be XML documents, but the
ebXML specification does not provide schemas for them. That is what UBL
is for.
The UBL Charter requires development of UBL “by mutually
agreed-upon changes to xCBL 3.0 based on industry experience with other
XML business libraries and with similar technologies such as Electronic
Data Interchange.” As a result, many of the UBL components already
developed are equivalents of those in xCBL, but UBL currently lacks the
depth and breadth of xCBL.
Over time, as UBL continues to develop, xCBL will migrate to the new
standard. New UBL components will replace their xCBL equivalents in
future releases of xCBL. The xCBL consortium predicts that most existing
xCBL components, and many of the xCBL document types, will eventually
be replaced by UBL equivalents.

5.1.3.3

BizTalk Framework

The BizTalk™ Framework is an electronic business framework from
Microsoft. There is also the BizTalk Server, which is Microsoft’s implementation of the framework.
The BizTalk Framework is a set of guidelines for XML best practices.
The framework describes how to publish schema definitions in XML and
how to use XML messages to integrate software programs together in order
to build new solutions.
Like ebXML, the framework defines an envelope that manages message
routing, workflow and security. Also like ebXML, BizTalk has no
©2004 THE XML HANDBOOK™
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pre-defined payload document types. Those would likely be defined by
ebXML or another industry consortium.
The BizTalk envelope is a little more descriptive than the sort of envelopes we use in the paper world. It describes the sender and receiver of the
message, how it should be delivered, whether a return receipt is required,
what sort of processing deadlines are in force and other, similar quality of
service (QoS) details.

5.1.3.4

RosettaNet

RosettaNet is an non-profit consortium that develops and deploys standard
electronic business interfaces. RosettaNet exists to combat the problem of
“supply chain misalignments” in the information technology industry. In
the information technology business, the supply chain would include everything from silicon to chips to parts to software.
A supply-chain misalignment is an inefficiency caused by poor information flow between organizations in a supply chain. As a child you may have
played the game “telephone” where information was relayed from person to
person, getting more and more garbled as it traveled. A supply chain has the
same problems. These problems are particularly severe in the computer
hardware industry because things change so rapidly and margins are very
thin. A small company that makes too many or too few computer chips
may not have an opportunity to correct its mistake.
RosettaNet is the name of the organization and also of the electronic
business framework developed by the consortium. Partners use RosettaNet
specifications to align their internal business processes and create
inter-company information flows. The RosettaNet framework includes dictionaries of common computer and business terminology. RosettaNet also
defines many standardized business processes, known as Partner Interface
Processes (PIPs).
RosettaNet has developed a dictionary of thousands of IT products. The
group has also created dozens of XML-based PIPs. These guidelines
amount to dialogs between computers conducted entirely in XML. The
PIPs enable manufacturers, distributors, resellers, customers and other supply chain members to execute those processes in a standard fashion. Existing PIPs cover basic supply chain functions such as distributing new
product information, transferring shopping carts, managing purchase
orders and querying technical information. Others are under development.
©2004 THE XML HANDBOOK™
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Examples of PIPs include “Request Quote”, “Query Price and Availability” and “Change Basic Product Information”. These standards form a
common integrated e-commerce language. They align processes between
supply chain partners on a global basis, rather than using individually or
bilaterally developed methods.

5.2 |

Vertical applications

There are hundreds of organizations adapting XML to particular industries.
These are termed vertical applications or verticals. It is not possible to discuss
them all here.2 Instead, we will focus on a few successful verticals that can
serve as models for other, similar activities.

5.2.1

Open Financial Exchange (OFX)

Remember, about banks being where the bucks are? The Open Financial
Exchange is the name of a technical specification created by Intuit, CheckFree and Microsoft. OFX allows financial institutions (banks, brokerages
and billers) to communicate with one another and their clients about
account transactions.
OFX is one of the most mature uses of markup languages in the consumer software world, having originated as an SGML application. It is supported on the client side by accounting packages such as Microsoft Money
and Intuit’s Quicken, and on the server side by numerous financial institutions.
OFX supports four major kinds of services: banking, bill presentment
and payment, investing, and tax forms.

5.2.1.1

Banking

Using the OFX banking services, your client software can communicate
directly with your bank. That means that your banking transactions can
appear in your accounting software automatically. Bad news: covering up
)
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the trail left by transfers into the “poker money” account is about to get
tricky.
Information can flow the other way also. Using an OFX-based accounting program, you could transfer money from account to account instead of
through a separate website (or, heaven forbid, a branch office). Now your
spouse can transfer the poker money back into the “university fund”
account without leaving the house!
Customers can even schedule transfers in advance so that the disputed
money is sent to the university account (or the university!) as soon as the
paycheck clears. All of these features apply both to regular accounts and to
credit card accounts. Spending money has never been so easy!

5.2.1.2

Bill presentment and payment

With OFX-based bill payment, your accounting software can direct the
bank to pay your bills automatically when they arrive. You can specify
which bills should be paid automatically and which should be done manually. Bill presentment allows billers (typically utility companies) to deliver
their bills directly to your accounting software.

5.2.1.3

Investing

Although OFX does not currently allow customers to buy and sell investments through their accounting software, it does allow you to download
information about your transactions, balances, and positions for entry into
your accounting package. It is possible to manage 401(k) accounts as well as
cash, margin and short accounts. OFX cannot guarantee that your investments grow but it can ensure that you are always aware of exactly where
they stand.

5.2.1.4

Tax Forms

OFX version 2 allows U.S.-based accounting software to download 1099
and W2 forms from financial institutions and payroll processors. These
XML element types closely mimic the equivalent print forms. As the tax
forms change, the XML specifications have to change to follow them. (This
is the only part of OFX that is US-specific.)
©2004 THE XML HANDBOOK™
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5.2.2

eXtensible Business Reporting
Language

The eXtensible Business Reporting Language (XBRL) is an XML vocabulary
for representing financial statements, accounting records and other financial information. An XBRL financial statement includes everything an
accountant would expect of a printed financial statement, including a balance sheet, an income statement, a statement of equity, a statement of cash
flows, notes to the financial statements, and an accountant’s report.
XBRL is quite different from OFX. Where OFX is used for individual
transactions (buy this, sell that), XBRL is used for reporting on the overall
effect on the company’s finances (we made money this year, we lost money
last year).
Those of us who are not accountants can think of XBRL as a standardized XML representation of the tables and fine print from a company’s
annual report. Once the information has been represented in XML, it is
much easier for potential investors or regulators to do calculations based
upon the information, compare it to results for other companies, and generally determine the health of a company’s bottom line.
In the wake of the accounting scandals of the last few years, many hope
that XBRL will bring some transparency to accounting. Of course if someone is determined to perpetrate fraud they will find a way around whatever
system stands in the way!
Nevertheless, XBRL should reduce the workload of accountants and regulators by automating more of their work. We hope they will use their free
time to look at the books a little more closely!
5.2.3

Health Level Seven (HL7)

Health Level Seven (HL7) is an industry consortium for healthcare information standardization, founded in 1987. It is an ANSI-accredited Standards
Developing Organization for clinical and administrative data in the healthcare industry.
HL7 has been working with XML since 1996. In September 2000, the
HL7 membership ratified Version One of the Clinical Document Architecture, which defines an XML architecture for exchange of clinical documents.
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The most widely used HL7 specification is the Application Protocol for
Electronic Data Exchange in Healthcare Environments. This is a messaging
standard that enables health care applications to exchange data within and
between organizations. Version Three of the HL7 specifications uses XML
extensively.
HL7 standards are designed for systems that cannot be permitted to fail.
They remind us that XML is used in life and death applications. Those of
us who develop XML specifications and tools must take this responsibility
seriously and keep reliability as a major focus.

5.3 |

Repository stories

As you can see, there are hundreds of schemas, DTDs, frameworks and
other specifications swirling around XML like leaves in a storm. This is as it
should be. XML is a building block. There can never be one or ten or one
hundred “definitive” XML document types. New ones will be invented all
the time, as new situations arise.
As we come to understand the human genome, we will need genome
markup languages. When we send robotic probes to other planets, NASA
may well deliver the results of experiments to the Web in various appropriate markup languages. Believe it or not, there is already a Spacecraft
Markup Language!3
Fortunately, organizations have begun to establish websites to catalog
these vocabularies. The sites come in a few flavors (some are swirls!) which,
for the rest of this chapter, we’ll define informally as follows:
directory
a catalog in which things may be listed with or without their
owners’ overt participation (or even knowledge!)
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registry
a catalog whose participants must request participation, either
explicitly or as a by-product of organization membership, legal
action, etc.
repository
a place where things are stored, often in conjunction with a
registry or directory

5.3.1

ebXML

Let us pretend that you are the president of Crazy Kazoos Incorporated.
You need to find business partners, such as customers and suppliers. There
are two parts to this task.
■
■

You want to publish your contact information so potential
partners can find you.
You want to browse other companies’ contact information to
look for potential partners.

In both cases you need some form of registry.
ebXML has defined standards for creating interoperable registries and
repositories. While registries consist of entries with a known uniform structure, repositories can hold more complicated informational files and free
form documents. The ebXML repository allows organizations to publish
specifications, schema definitions and other business documents for public
consumption.
An ebXML registry entry includes a Business Profile. It contains the business’ contact information and industrial classification. It also describes the
business processes supported by the business.
The business’ technical capabilities are represented by a Collaboration
Protocol Profile (CPP). It describes what protocols the business intends to
use, what URI to use as the end-point, what security features the business
uses, and so forth.
When two companies find each other through the registry, the two determine (either automatically or manually) what protocols they support in
common. They do this by comparing their Collaboration Protocol Profiles
and merging them into a Collaboration Protocol Agreement (CPA). In other
©2004 THE XML HANDBOOK™
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words, the CPA is the intersection of the capabilities of the two business
partners.

5.3.2

xml.org

xml.org is a project of the Organization for the Advancement of Structured
Information Standards (OASIS). Its website incorporates a content management system, which allows the site to serve as both a registry and a repository for DTDs, schemas and other standards documents. Groups and
individuals who create such documents can store them at the xml.org site.
The repository does not require any particular schema language or adherence to a particular framework. This is good in that it maximizes contributor freedom and opportunity to innovate. The downside is that all of these
specifications may not work together nicely because there are no published
guidelines for making them work together.
OASIS wants xml.org to become more than a standalone repository. It
wants the site to become an index to a variety of other, technically compatible repositories. In other words, it should one day be able to delegate queries to affiliated repositories run by other companies.

5.3.3

Directories

Some sites are primarily directories for schemas stored elsewhere. These
sites are older than the ones we’ve just discussed, and in some domains they
are more complete.
The first such site was Robin Cover’s. Robin has cataloged
markup-related information since the earliest SGML days, before there was
even a Web as we know it. His Web pages have come to be known as the
Cover Pages. (Get it?)
In addition to vocabularies, Robin’s pages track software, Web pages,
printed books, and everything else pertaining to XML and SGML. The
Cover pages are one-stop shopping for consumers of XML news and information.
Our Australian friend, James Tauber, runs a directory with the imaginative name schema.net. Well, okay, the name itself is rather obvious; the
imagination was in grabbing the domain name before anyone else saw the
importance of schemas!
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5.4 |

Web services

If you are involved with information technology – and haven’t spent the last
five years installing Wi-Fi access points on Mars – you’ve heard of Web services.
In fact, you may have heard of it in breathless terms as a “revolution”.
The last time there was so much revolutionary talk in the air, there was also
tea in Boston harbor.
5.4.1

Communication protocols

You can understand the hype if you look back at recent history. Before the
Web, it was very difficult to distribute information so that anybody could
access it using any computer system. The Web standards made computer-to-human communication easy and automatic. In this chapter we’ve
seen that XML is starting to make computer-to-computer communication
easier as well.
Web services is trying to go further in this direction. It is a term for services supported by a new set of XML-based protocols intended to make
computer-to-computer communications not just easy, but standardized and
automatic.4
The Web services protocols use XML as the data representation. They
use Web communication protocols such as HTTP to move the XML
around the Internet, but offer additional functions. The SOAP messaging
protocol that we discussed in 5.1.3.1.1, “Messaging”, on page 107 is an
example.5
SOAP is the protocol beloved of large software companies. For many, the
use of SOAP is implied by the term “Web services”, but others do without
it. We’ll look at two well-known Web services, one SOAPless and one
SOAPy.
-)
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Amazon.com

Amazon’s Web service has an interesting business model. The service is free
to use; it earns its money by increasing Amazon’s sales. It is essentially a
search service for Amazon’s product line, but because the line in many areas
is comprehensive, the service has research value as well: “How many books
did Paul Prescod write? Did he ever record a DVD?”

5.4.2.1

Amazon Associates

Amazon has long had a model whereby “associates” can earn money by
directing book buyers to the Amazon site. Amazon’s Web service allows
these vendors to integrate more tightly with Amazon’s underlying databases.
Some even set up their own virtual store-fronts, selling books as if they
were full-service retailers but allowing Amazon to do the actual fulfillment
and billing. Entrepreneurial developers have created software that allows
anyone to build a virtual storefront on top of the Amazon Web service in
hours.
One innovative associate allows people to choose things from Amazon
and then purchase them using currencies that Amazon does not support.
The associate does the appropriate currency trading for you behind the
scenes.
Everyone benefits from the Web service. The associates make more
money by selling more products. The Web service gives them very accurate
and timely information. When Amazon changes a price, they know quickly.
Amazon makes a profit on most books it sells, so it benefits from giving the
associates the tools they need to build their storefronts and sell books.

5.4.2.2

Why not HTML?

From the earliest days of the Amazon associates program, Amazon supplied
HTML graphics and search boxes for associates to include on their Web
pages. The links created by that HTML markup caused HTML pages to be
displayed. That was o.k. for end users who wanted to buy books, but it was
a nuisance for programmers who needed to integrate Amazon search results
into complex Web pages or other applications.
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In a nutshell: Amazon delivered renditions when the programmers
needed abstractions!
Amazon’s browser style is pretty elaborate, as you can see from the search
results page in Figure 5-1. It shows that the most popular book about the
keyword “genome” is called “Genome” and is by “Matt Ridley”. It costs
$11.20 at Amazon.

Figure 5-1

Amazon.com search results in a Web browser

It follows from the elaborate formatting that the corresponding HTML
source is pretty elaborate as well, as you can see in Example 5-1. A programmer looking for the facts about the top search result has to ignore things in
the HTML pages that are helpful to people but irrelevant to computers,
such as fonts, tabular layouts, line breaks, and so forth.
A program that analyzes a rendition to find abstract data is said to be
screen scraping. Such programs are difficult to write because there is no guaranteed pattern of formatting markup. Worse yet, the program might break
any time that Amazon decides to change the layout of the search results.

©2004 THE XML HANDBOOK™
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Example 5-1. Partial HTML source of Figure 5-1
<table border=0 cellpadding=3 width=100%>
<tr valign=top> <td> <font size=-1><b>1.</b></font></td>
<td align=center width=60>
<font face=verdana,arial,helvetica size=-1>
<a href=/exec/.../sr=2-1/ref=sr_2_1/103-5013077-5501429>
<img src="http://...PIt.arrow,TopLeft,-1,-17_SCTHUMBZZZ_.jpg"
width=42 height=66 align=left border=0></a>
</font>
</td>
<td width=100% valign=top>
<font face=verdana,arial,helvetica size=-1>
<a href=/exec/.../sr=2-1/ref=sr_2_1/103-5013077-5501429>
<b>Genome</b></a>
-- by Matt Ridley (Author); Paperback
<br>
<span class=small>
<a href=/exec/.../ref=sr_2_1/103-5013077-5501429>
Buy new</a></span>: <b class=price>$11.20</b>
-<a
href=http://.../all/ref=sr_pb_a/103-5013077-5501429>
Used & new from</a>: <b class=price>$3.95</b>
&nbsp;
</font>
</b>

5.4.2.3

The Amazon Web service

The Amazon Web service eliminates the need for screen scraping by returning abstract XML documents. That makes it easy for programs to find the
desired information elements.
Using the Web service, it is possible to construct queries similar to those
that Amazon’s user interface allows: search by author, search by ISBN,
search by keyword, and so forth.
Example 5-2 shows the Web service query for books about “genome”.
You can actually type this query in a browser’s address pane and see a rendition of the XML document that the service would return to a program.6
If you ask the browser to “View Source”, you will see the XML source of
the search result, as shown in Example 5-3.7
           
      “  ’  ”  
©2004 THE XML HANDBOOK™

119

 

120

   

CHAPTER 5 | XML FOR MACHINES

Example 5-2. Web service query (split into two lines to fit page width of this book)
http://rcm.amazon.com/e/cm?t=encyclozine&l=st1
&search=genome&mode=books&pk102&o=1&f=xml

Example 5-3. Partial XML source of Example 5-2 search result
<?xml version="1.0" encoding="ISO-8859-1"?>
<catalog>
<keyword>genome</keyword>
<product_group>Books</product_group>
<product>
<ranking>1</ranking>
<title>Genome</title>
<asin>0060932902</asin>
<author>Ridley, Matt</author>
<image>
http://images.amazon.com/images/P/0060932902.01.MZZZZZZZ.jpg
</image>
<small_image>
http://images.amazon.com/images/P/0060932902.01.TZZZZZZZ.jpg
</small_image>
<our_price>$11.20</our_price>
<list_price>$14.00</list_price>
<release_date>20001003</release_date>
<binding>Paperback</binding>
<availability> </availability>
<tagged_url>http://www.amazon.com:80/exec/obidos/redirect?
tag=encyclozine&amp;creative=9441&amp;camp=1793
&amp;link_code=xml&amp;path=ASIN/0060932902</tagged_url>
</product>
-- more products here -</catalog>

As you can see, Example 5-3 yields much of the same information as
Example 5-1. The top-ranked book about the keyword “genome” is called
“Genome” and is by “Matt Ridley”. It costs $11.20 at Amazon which is a
few dollars cheaper than its $14.00 list price. But unlike the HTML, this
XML is about as straightforward as you could hope for.
This Web service is SOAPless; Amazon offers a SOAPy version as well,
which returns a substantially more complex document. We’ll look at a
SOAP-based service next, but instead of Amazon we’ll use the equally
famous Google.
3) > % #% "tagged_url * %")6*
 +% #%%  % %+4*% )
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Google

The Google Web service allows programmers to treat Google as if it were a
massive database of information about the Web. Or to be more precise,
they now have access to the real database that underlies the Google search
engine. Now, for example, a programmer can write a program that compares the change in popularity of different slang terms from day to day.
Google provides three different operations:
search
performs a traditional Google search
spelling
checks the spelling of a word and returns a suggestion if it is
misspelled: Did you mean “handbook”?
cache
returns the version of a page that Google stored the last time its
spider crawled the Web
Example 5-4 illustrates the result of a search query for “XML Handbook”. The return element is the payload of a SOAP message. It contains
the Google search result.
Example 5-4 is clearly not the poster child for XML’s simplicity and elegance. But computers have an easier time reading it than do humans.
For example, if you examine the document carefully you can see an
estimatedTotalResultsCount element containing the number of hits for
this query. A program or XPath expression can find it much more easily
than you can. Still, the complexity required by SOAP has somewhat tarnished a mostly positive reaction to Google’s service.
And yet Google’s result format is considered simple for a SOAP-based
service. So why get involved with SOAP’s complexity in the first place?
We’ll explore that question next.

5.4.4

Service discovery

One of the more advanced ideas underpinning Web services is that of service discovery. At present, humans generally decide with whom a program
©2004 THE XML HANDBOOK™

121





122

   

CHAPTER 5 | XML FOR MACHINES

Example 5-4. Google query result
<?xml version='1.0' encoding='UTF-8'?>
<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"
xmlns:xsd="http://www.w3.org/1999/XMLSchema">
<SOAP-ENV:Body>
<ns1:doGoogleSearchResponse
xmlns:ns1="urn:GoogleSearch"
SOAP-ENV:encodingStyle=
"http://schemas.xmlsoap.org/soap/encoding/">
<return xsi:type="ns1:GoogleSearchResult">
<documentFiltering
xsi:type="xsd:boolean">false</documentFiltering>
<estimatedTotalResultsCount
xsi:type="xsd:int">120000</estimatedTotalResultsCount>
<directoryCategories
xmlns:ns2="http://schemas.xmlsoap.org/soap/encoding/"
xsi:type="ns2:Array"
ns2:arrayType="ns1:DirectoryCategory[0]">
</directoryCategories>
<searchTime xsi:type="xsd:double">0.071573</searchTime>
<resultElements
xmlns:ns3="http://schemas.xmlsoap.org/soap/encoding/"
xsi:type="ns3:Array"
ns3:arrayType="ns1:ResultElement[0]">
</resultElements>
<endIndex xsi:type="xsd:int">0</endIndex>
<searchTips xsi:type="xsd:string"></searchTips>
<searchComments xsi:type="xsd:string"></searchComments>
<startIndex xsi:type="xsd:int">0</startIndex>
<estimateIsExact
xsi:type="xsd:boolean">false</estimateIsExact>
<searchQuery
xsi:type="xsd:string">xml handbook</searchQuery>
</return>
</ns1:doGoogleSearchResponse>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

should share information. The purchasing agent for Miracle Cleanser tells
his computer that the order for the “free if you act now” scrub brushes
should be sent to the High-on-the-Hog Bristle Company.
Some believe that with Web services, that won’t be necessary. The purchasing program can search for a supplier using an elaborate registry system
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called Universal Description, Discovery, and Integration (UDDI).8 A UDDI
registry contains three classes of information:
white pages
They contain general contact information about organizations.
yellow pages
These list organizations by business category or location.
green pages
These include the technical aspects of conducting business,
including Web service descriptions and schemas.
The green page Web Service descriptions are expressed in XML conforming to the Web Services Description Language (WSDL).
A WSDL service description in turn affects the structure of the SOAP
messages that are used in conjunction with the service. It indicates the operations that the service performs, the message structure for requesting each
operation, and the message structures that the operation returns.
This dynamic interaction between SOAP and WSDL is what makes this
model of service discovery possible. (We discuss UDDI and WSDL in
detail in Chapter 40, “Web services technologies”, on page 628.)
5.4.5

Web services for the REST of us!

SOAP is not without its critics, who argue that it doesn’t do enough to warrant its complexity and attendant costs. They observe that in most SOAP
services the HTTP Web protocol is doing the heavy work of moving data
from place to place, and XML is describing the data that is being moved.
Although SOAP does contribute, the value of that contribution is somewhat difficult to discern.
Worse yet, they point out that SOAP doesn’t use HTTP and XML in the
way they were designed to be used. Instead of treating XML documents as
) :%,  # ,  ,%,# % ,%" %
 ,% <#  %%#%,#,%"%%<
+%"%* )7 ## #%?% ,%"%", 
* # 9 %   %%"%#%##%"  "  
 %%    ;
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persistent resources with Web addresses (URIs), SOAP treats them as transient messages sent to objects that are completely outside the Web or XML
framework.
A second generation of Web services is now being developed that is integrated with the architecture of the Web: Web URIs address XML documents that can be retrieved via the Web’s HTTP. This architecture has been
named REST. (You don’t want to know why.)9
Developers who use REST techniques say it is a more productive way to
build Web Services because it builds on techniques that are known to work.
It also integrates better with XML technologies like XLink, and Semantic
Web technologies like RDF and OWL.
Users seem to agree. The Amazon.com Web service is available in both
the REST form that we discussed earlier and in a SOAP version. At the
time of writing, Amazon reports that the REST service gets 85% of the use!

Analysis

For some, Web services conjures up nightmare
visions of computers taking over the world. For others it suggests
extraordinary opportunities for universal commerce. Either way,
you can see why it is arousing enormous interest. We discuss Web
services at length in Part 13, “Web Services”, on page 618. But as
Web services is gradually pervading the entire XML world, it is
pervading the rest of The XML Handbook as well.

5.5 |

Conclusion

The first wave of the Internet revolution made access to information easier
than it had ever been before. The second wave made commerce between
individuals and businesses easier. Now the third wave will eliminate vast
amounts of paperwork and inefficiency in processes that are conducted
between businesses. XML is a key enabler of this more integrated business
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world. It serves as the foundation for industry-neutral frameworks, industry-specific verticals, and the Web services that bind them together.
In the next chapter, we visit Geek World to look at some of the underlying technology that makes all these wonders possible. We’ll try not to go
native. We’ll just explain some of the key concepts at a high level so you’ll
know what the buzzwords mean when you hear them.10
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