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Introduction To Document Engineering

1. Israel Eph'al and Joseph Naveh, ARAMAIC OSTRACA OF THE FOURTH CENTURY B.C. (Magnes,
1996). An ostracon is a fragment of pottery. Halfat's tax receipt is Ostracon #13 in Eph'al & Naveh's

book. Such ancient tax receipts are commonly found in Egypt and elsewhere.

2. This validation might have taken place in the “bricks and mortar” bookstore, too, but it is essential
in the online store because more stringent regulations apply whenever the merchant doesn’t see the actu-
al card. But an even more important point here is that what looks like a single information exchange from
either bookstore's perspective is in fact several transactions between the merchant, the merchant’s bank,

the authorization network, and the bank that issued the customer’s credit card.

3. Robert Glushko, Jay Tenenbaum, and Bart Meltzer, “An XML framework for agent-based e-com-
merce,” COMMUNICATIONS OF THE ACM, 42 (1999): pp. 100-115. This paper introduced the idea
that XML documents could serve as interfaces to business services that could be combined to form virtu-

al companies. It significantly predates the "web services" announcements.

4. The website at http://www.the-drop-ship-guide.com is a useful guide, written from the perspective

that you want to set up an Internet store that uses drop shipment (last visited 18 January 2004).

5. The Federal Enterprise Architecture Program Management Office (FEAPMO) publishes all of its

documents at http://www.feapmo.gov (last visited 18 January 2004).

6. Nick Wingfield. "In latest strategy shift Amazon is offering a home to retailers,"” WALL STREET
JOURNAL, 24 September 2003. See also Amazon Web Services at http://www.amazon.com/-
gp/browse.html/104-5602037-82991357node=3435361 (last visited 19 January 2004).

7. NASA, MARS CLIMATE ORBITER MISHAP INVESTIGATION BOARD PHASE I REPORT (10
November 1999): 16. "The MCO Investigation Board has determined that the root cause for the loss of
the MCO spacecraft was the failure to use metric units...Specifically, thruster performance data in English
units instead of metric units was used in the software application code." Available from

ftp://ftp.hq.nasa.gov/pub/pao/reports/1999/MCO_report.pdf (last visited 3 September 2004).

8. The most comprehensive listing of relevant standards is the XML Cover Pages list of "XML
Applications and Initiatives" at http://xml.coverpages.org/xmlApplications.html (last visited 19 January

2004).

9. The home page for the UBL initiative is at http://www.oasisopen.org/committees/-

te_home.php?wg_abbrev=ubl (last visited 19 January 2004).
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10. A wide range of application development approaches are called model based or model driven, but
the latter term is strongly associated with specific technologies and methods proposed by in the Object

Management Group’s MDA initiative (http://www.omg.org/mda/), so we prefer to use the former term in

a more gener!
e}

11. We are certainly aware that the Object Management Group’s MDA considers UML models the nor-
mative representations, playing the same role as XML schemas do for us. For a UML-centric approach,
see David Carlson, MODELING XML APPLICATIONS WITH UML (Addison-Wesley, 2001) or Anneke
Kleppe, Jos Warmer, and Wim Bast, MDA EXPLAINED (Addison-Wesley, 2003).

12. We use web form generically here to include HTML forms, which have long been the primary user
interface for fill-in-the-form services, as well as those based on the W3C XFORMS recommendation or

implemented using Adobe Reader, Microsoft InfoPath, or similar software for rich client applications.

13. See the publication Australian Department of Foreign Affairs and Trade, PAPERLESS TRADING:
BENEFITS TO APEC (2001).at http://www.dfat.gov.au/publications/paperless/paperless_trading.pdf
(last visited 28 December 2004). This lists the most common paper documents required for internation-
al trade as: Insurance Certificate, Certificate of Origin, Letter of Credit, Bill of Lading, Waybill, Manifest,
Declarations, Sanitary and Phytosanitary Certificates, Payment Order, Remittance Advice, Debit Advice,
Customs Clearance, Purchase Order, Invoice, Forwarding Instruction, Stowage Plan/Bay Plan, and Arrival

Notice Advice.

14. Heather Kreger, “Web services conceptual arhitecture,” IBM, at http://www-

4.ibm.com/software/solutions/webservices/pdf/WSCA.pdf (last visited 23 September 2004).

15. Bart Meltzer, “XML and the network economy,” keynote address at CommerceNet Japan XML
Conference, Tokyo, June 1998.

16. Although you might conclude from its limited availability, slow response latency. or other similar

quality of service measures that a service was being provided by a person rather than by a computer.

17. There are numerous directories of web services. See, for example, the Microsoft UDDI service reg-
istry at http://uddi.microsoft.com/ (last visited 3 September 2004) or http://www.xmethods.com/ (last
visited 3 September 2004).

18. To IBM., this is business on demand; to HP, it is adaptive; to Microsoft. it is agile. Real-time or event-

driven are related terms that aren’t as clearly tied to particular companies.

19. The SOAP and WSDL Web Services specifications are maintained by the W3C at
http://www.w3.org/TR/soap/ and http://www.w3.org/TR/wsdl. The UDDI specification is at

http://www.uddi.ord. Other Web Services specifications are maintained by the Web Services

Interoperability Organization at http://www.ws-i.org/ and by OASIS at http://www.oasis-open.org/com-
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mittees/tc_cat.php?cat=ws (all last visited 3 September 2004). O'Reilly publishes a wide range of books

on web services, which are listed at http://webservices.oreilly.com/ (last visited 3 September 2004).

20. Alorie Gilbert “Wal-Mart project boon for software makers,” C/NET News.com, 14 August 2003. at
http://news.com.com/2100-1017_3-5064075.html (last visited 10 June 2004).

21. Data analysis is related to object analysis. Object analysis techniques focus on the methods that will

operate on or manipulate the information embodied in the object.

22, Utrecht University, Master’s Programme in Business Informaties, http://businessinformatics.nl/-

index.php?id=1&subid=0

XML Foundations

1.  XHTML is a modularization of HTML to make it fully XML compliant, so this criticism of HTML
doesn’t apply to anyone who uses XHTML. But relatively few web pages use XHTML, and most of the

Web’s HTML isn’t even valid with respect to any HTML specification.

2. At UC Berkeley the XML and Document Engineering courses have used Eric Ray, LEARNING XML
(OReilly, 2003), Elliotte Harold and W.Scott Means, XML IN A NUTSHELL (O’Reilly, 2002), and
Priscilla Walmsley, DEFINITIVE XML SCHEMA (Prentice Hall PTR, 2002).

3. Michael Cusamano and David Yoffie, COMPETING ON INTERNET TIME: LESSONS FROM
NETSCAPE AND ITS BATTLE WITH MICROSOFT (Free Press, 1999). Microsoft won this first brows-
er war, but a second browser war may now be developing, with the anti-Microsoft forces winning some
small battles as a result of the security vulnerabilities in Internet Explorer. See Robert McMillan, “Mozilla
Gains on IE,” PC WORLD, 9 July 2004, at http://www.peworld.com/news/article/0,aid,116348,00.asp
(last visited 3 September 2004). Unlike the first browser war, in the second one neither side is creating
proprietary tags, and indeed, some of the competition rests on which side can claim better compliance with

W3 specifications.

4. Even worse was the emergence of a genre of web publishing software that completely inverted the
original premise of HTML. Instead of using standard HTML to mark up document structure for display
in a simple and predictable way, people could now use powerful graphical layout software to design visu-
ally rich and complex web pages. However, this seductively appealing outcome required that “under the
hood” the application would create a proprietary HTML dialect that only it could render, often by using
<table> tags for most of the content and otherwise abusing the HIML tag repertoire. Users of such soft-
ware are captives of the vendors, since tools expecting HIML to work the way it was originally intended

can’t easily maintain HTML created that way.
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5. Hakon Lie and Bert Bos, GASCADING STYLE SHEETS: DESIGNING FOR THE WEB (Addison-
Wesley, 1997).

6.  We think that using application in this sense is confusing because of the more conventional meaning
of “a bundle of functionality embodied in software.” So we will always use XML language or vocabulary

for the former and XML software for the latter.

7. This can be done in strict conformance to standards without sacrificing any of the precise design con-
trol that often tempts graphical designers to use proprietary techniques. See the CSS Zen Garden at

http://www.csszengarden.com/ (last visited 3 September 2004).

8. For a colloquial list of many dozens of different types of documents, see THE ORIGINAL ROGET’S
THESAURUS OF ENGLISH WORDS AND PHRASES (Dell Publishing, 1962). especially Section 520,

“Publication,” and Section 589, “Book.“

9. It would be more accurate to credit XML’s parent technology of SGML (Standard Generalized
Markup Language) for the idea of formally defined document types. But XML was optimized to be an

SGML for the Web, abandoning the most difficult features of SGML that restricted its widespread adoption.

10. Up to now in this chapter we’ve used documents like newspapers, novels, purchase orders, and
invoices to motivate the idea that the expected information content of some class of documents can be
described in formal models. But it is equally important to model the business processes that create and
consume documents, and we can also use XML to represent the models. It may sound a bit awkward at
first to talk about document types for specifying business processes, but from an XML encoding stand-

point it simply means that there is a set of tags useful for describing them.

11. Many articles and books about XML say that it is “self-describing,” usually to contrast the idea of
marked-up content with record-based syntaxes that contain position-sensitive and fixed-length data fields
or use delimiters like commas or semicolons to separate variable-length fields. For either of the latter, the
meaning of each data element must be defined somewhere else in a catalog or dictionary. But while we
agree than an XML element can have a name that suggests the meaning of its content, this doesn’t make
it self-describing. To be self-describing an XML element would have to simultaneously convey its specif-
ic content and all the rules that govern its relationships to other content without any additional informa-

tion. If elements could do that we wouldn’t need schemas or any other documentation.
12. See Section 8.3.

13.  As we said in Section 2.5, it is conventional for most web browsers to render an XML document with
indentation that corresponds to the hierarchical structure created by its tags. Browsers generally don’t do

anything at all with DTDs, because they aren’t encoded in XML.

14. XSD provides many different (some would say too many) options for organizing the element and

type definitions within a schema. The nesting structure determines the scope and reusability of the defi-
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nitions. The approach illustrated in Figure 2-3b is called the Russian Doll style because it is strictly nest-
ed, with each definition containing those that it uses, making them local and unavailable for reuse out-
side of that structure. See Eve Maler, “Schema Design Rules for UBL...and Maybe for You,” IDEALLI-
NACE XML 2002 CONFERENCE, at http://www.idealliance.org/papers/xml02/dx_xml02/papers/05-
01-02/05-01-02.html for discussion of the Russian Doll schema design style and three others called the

Venetian Blind, Salami Slice, and Garden of Eden (last visited 10 October 2004).

15. See http://xml.ascc.net/resource/schematron/schematron.html, or Eddie Robertson, “An
Introduction to Schematron,” XML.COM, 12 November 2003, at http://www.xml.com/-
pub/a/2003/11/12/schematron.html (both last visited 3 September 2004).

16. See the RELAX NG website at http://www.relaxng.org/ (last visited 3 September 2004).

17. A very practical guide to EDI-XML integration is Michael Rawlins, USING XML WITH LEGACY
BUSINESS APPLICATIONS (Addison-Wesley, 2003).

18. See “XSL Transformations (XSLT),” W3C Recommendation, 16 November 1999, at
http://www.w3.org/TR/xslt (last visited 20 September 2004).

19. See W3C, “The Extensible Stylesheet Language Family (XSL),” at http://www.w3.org/Style/XSL/
(last visited 26 September 2004).

1. Object Management Group, “Introduction to OMG's Unified Modeling Language (UML),” at

Models, Patterns, and Reuse

http://www.omg.org/gettingstarted/what_is_uml.htm (last visited 18 September 2004).

2. “Information processing systems

information base.” ISO/TR 9007 (1987).

Concepts and terminology for the conceptual schema and the

3. Data analysts may be more familiar with the term Domain Model for what we call a document ¢ o m-

ponent model. The terms are almost interchangeable but we wanted to emphasize the document-centric view.

4. Denise Schmandt-Besserat, HOW WRITING CAME ABOUT, (University of Texas Press, 1996). The
discovery of non-iconographic counting tokens overturned the conventional view that Cuneiform writing

evolved as an abstraction and simplification of pictorial representations.

5. The Model Matrix is itself a conceptual artifact because we haven’t vet created a physical knowledge
repository organized in this way. But we are inspired to do so by the online MIT Process Handbook, which
resembles it in some respects. See Thomas Malone, Kevin Crowston, and George Herman (Editors),

ORGANIZING BUSINESS KNOWLEDGE: THE MIT PROCESS HANDBOOK (MIT Press, 2003). An



NOTES I 585

online version is at http://ces.mit.edu/ph/. This is an ambitious effort to organize knowledge about busi-
ness models and business processes. It doesn't take the document / information exchange perspective of
the Model Matrix or describe processes at that level of granularity, but it has a huge repertoire of patterns

at less granular levels.
6.  This is distinct from the use of meta to mean change or alteration (as in metamorphism).

7. The standardization of metadata for information exchange is led by the ISO TC154 Subcommittee

32. See http://metadata-stds.org/, (last visited 18 April 2005).

8. A downloadable version of the ebXML CCTS is available at http://www.oasis-open.org/commit-

tees/download.php/4259/CEFACT CCTS Version 2 of 11 August.pdf (last visited 18 April 2005).

9. UN Economic Commission for Europe, UN/CEFACT Modeling Methodology, version 8.1
(CEFACT/TMWG/NO90R8.1, 2001.

10. UN/CEFACT ebXML Business Process Specification Schema. Version 1.10. 18 October 2003. By
using the BPSS as the conceptual model for business processes we are not really creating a business process
model as an XML schema. Since all of our process descriptions follow the same metamodel schema, it
would be more correct to say we are creating a Business Process Model Instance. But this sounds a bit
unnatural and makes it harder to treat document models and process models as two related views of the

same thing, so we will often not tack on “instance” when we talk about business process models.

11. The idea of patterns as standard solutions in software design goes back several decades but is most
often associated with the landmark book DESIGN PATTERNS by Erich Gamma, Richard Helm, Ralph
Johnson, and John Vlissides (Addison-Wesley, 1995). See also Jonathan Adams, Srinivas Koushik, Guru
Vasudeva, and George Galambos. PATTERNS FOR E-BUSINESS: A STRATEGY FOR REUSE (IBM
Press, 2001) and Gregor Hoppe and Bobby Wolfe. ENTERPRISE INTEGRATION PATTERNS: DESIGN-
ING, BUILDING, AND DEPLOYING MESSAGING SYSTEMS (Addison-Wesley, 2004).

12. U.S. Census Bureau. NORTH AMERICAN INDUSTRY CLASSIFICATION SYSTEM. See

http://www.census.gov/eped/www/naics.html (last visited 18 April 2005).

13. United Nations Standard Processes and Services Code. See http://www.unspsc.org/ (last visited 18

April 2005).
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4 Describing What Businesses Do
and How They Do It

1. Some of the classic works here are Alfred D. Chandler, THE VISIBLE HAND: THE MANAGERIAL
REVOLUTION IN AMERICAN BUSINESS (Cambridge University Press, 1977), William McKelvey,
ORGANIZATIONAL SYSTEMATICS: TAXONOMY, EVOLUTION, CLASSIFICATION (University of
Califonmia Press, 1982), Oliver Williamson. MARKETS AND HIERARCHIES: ANALYSIS AND
ANTITRUST IMPLICATIONS (Free Press, 1975), and Oliver Williamson, THE ECONOMIC INSTITU-
TIONS OF CAPITALISM (Free Press, 1985). Carl Shapiro and Hal Varian’s, INFORMATION RULES: A
STRATEGIC GUIDE TO THE NETWORK ECONOMY (Harvard Business School Press), 1999 isn't quite

old enough to be a classic but it is on its way.

2. Object-oriented programming techniques usually use UML class diagrams in highly physical ways to
describe models that have a one-to-one correspondence to implementing code, but in Document

Engineering we use them more conceptually (see Section 3.2).
3. Demo of BluePeople seen in May 2004 at IBM Watson Research Center.

4. Robert Haugen and William E. McCarthy, “REA, a semantic model for Internet supply chain collab-
oration,” at http://jeffsutherland.org/oopsla2000/mecarthy/mecarthy.htm. (last visited 20 October
2004).

5. This use of a word more commonly associated with biology to describe an Internet-based network of
a firm's relationships with other entities originated in Jay Tenenbaum, Tripatinder Chowdry, and Kevin
Hughes, “Eco System: An Internet Commerce Architecture, ” COMPUTER, 30 (5), May 1997, 48-55.
Scores of articles on ecosystem topics can be found at Internet newsmagazine LINE56's E-business
Ecosystem section at http://www.LINE56.com/articles/ebiz_ecosys_index.asp. (last visited 18 October

2004).

6. Federal Enterprise Architecture Program Office, 24 presidential priority e-gov intitiatives,” at

http://www.feapmo.gov/resources/24_PPE-Gov_lnit_Rev_1.pdf (last visited 14 February 2004).

7. “Education anytime, anywhere. How do you spell B2B and B2C?” at

http://www.trendsreport.net/2000/education/3.html (last visited 15 February 2004).

8. This problem is increasingly attacked with linear or constraint-based mathematical programming
techniques that evaluate huge numbers of feasible designs for a supply chain network against some objec-
tive function like minimizing cost, maximizing customer service levels, or minimizing (:y(:le time. Some of
these capabilities are built into the planning and scheduling components of ERP systems. See Jim Shepard
and Larry Lapide. “Supply Chain Optimization: Just the Facts.” ASCET, Volume 1, 15 April 1999.
Available at http://www.ascet.com/documents.asp?d_ID=217# (last visited 20 October 2004).



NOTES I 587

9. Some generally useful services include those that provide information about potential business part-
ners (like credit or customer satisfaction ratings), that facilitate financial or accounting processes (like tax
calculation, payment, factoring), or that ensure the delivery of goods (like escrow, trade facilitation,

freight forwarding, and shipment).

10. The most common auction pattern is the forward or English auction typified by eBay, in which one
seller offers something to many potential buyers. When information about price is continuously
exchanged, the offered price moves up as buyers bid against each other. Another auction pattern involv-
ing aggregated buyers is the uniform price or Dutch auction in which multiple identical products are avail-
able, and the price moves down until there are enough buyers willing to pay that clearing price. This kind
of auction has been used in stock market floats to set an offering price that maximizes the money going
to the newly public firm while ensuring that all the new shares are sold. Auction patterns can also involve
aggregated sellers, most often in direct procurement where the buyer provides product specifications and
the sellers bid against each other in what is called a reverse auction. The price the seller pays goes down
as the sellers bid against each other. For a serious discussion of auctions, see Vijay Krishna, AUCTION
THEORY (Academic Press, 2002), or Lawrence Ausubel,
Jones (Ed.), NEW ECONOMY HANDBOOK (Academic Press, 2003).

“Auction theory for the new economy,” in Derek

11. Charles Fishman, “The Wal-Mart yvou don’t know,” FAST COMPANY, December 2003, at

http://www.fastcompany.com/magazine/77/walmart.html (last visited 12 November 2004).

12. Mohanbir Sawney, “Forward thinking about reverse auctions,” CIO, 1 June 2003, at

http://www.cio.com/archive/060103/gains.html (last visited 12 November 2004).

13. Susan Helper, John Paul MacDuffie, and Charles Sabel, “Pragmatic collaborations: Advancing
knowledge while controlling opportunism,” INDUSTRIAL AND CORPORATE CHANGE 9 (2000): pp.
443-480.

14. Susan Helper and John Paul MacDuffie. “B2B and modes of exchange: Evolutionary and transfor-
7 in Bruce Kogut (ed.), THE GLOBAL INTERNET ECONOMY (MIT Press, 2003), at
http://wsomfaculty.cwru.edu/helper/b2bfinal.pdf (last visited 12 November 2004).

mative effects

15. Helper and McDulffie, ibid., p. 2

16. Takahiro Fujimoto, THE EVOLUTION OF A MANUFACTURING SYSTEM AT TOYOTA (Oxford
University Press, 1999), p. 104.

17. Fujimoto, ibid., Chapter 5, “Evolution of the Black Box Parts Supplier System.”

16. Intel, Automating through RosettaNet, January 2003, at http://www.intel.com/-

techtrends/trends/rosettanet/automating.pdf (last visited 6 January 2005).
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19. “The Bylaws signed by these Charter Members create the ability for the Global Trading Web to adopt
rules, standards, guidelines and best business practices that will enable and promote the seamless buying
and selling of goods and services securely over the Web on a worldwide basis. The Global Trading Web
Association will also allow members and their customers to benefit from the expertise, experience and
capabilities of other member companies across the globe.” From “23 of the World’s Leading Companies
Join Commerce One in Incorporating the Global Trading Web Association,” Commerce One Press Release,
14 August 2000, at http://weachive.org/-web/20000815093416/www.commerceone.com/news/-

us/gtw_association.html (last visited 27 December 2004).

20. IBM Web Services Council, at http://www-306.ibm.com/software/solutions/webservices/council

(last visited 28 December 2004).

21. Demir Barlas, “GTWA  becomes ONCE,” LINE 56, 3  December 2002,
athttp://www.LINE56.com/articles/default.asp?NewsID=3980 (last visited 27 December 2004).

22, See http://www.sitpro.org.uk/ (last visited 2 January 2005).

23. Tradegate’s foremost role is to facilitate the use of electronic commerce techniques for the exchange
of information between customers and their suppliers. It does this by bringing together all the different
types of organizations involved in each supply chain so that a common agreed strategy can be developed

and implemented using the relevant international standards. See http://www.tradegate.org.au/ (last visit-

ed 2 January 2005).

24, UN/CEFACT  maintains a list of National Trade Facilitation Contacts at
http://www.unece.org/cefact/trafix/bdy_part.htm (last visited 28 December 2004). Among the most
advanced efforts to automate the submission and processing of cross-border documentation are those in
Southeast Asia in Singapore (Tradenet, http://www.tradenet.gov.sg/trdnet/index_home.jsp), Hong Kong
(Tradelink, http://www.tradelink.com.hk/eng/index.html). and Taiwan (Tradevan, http://www.trade-
van.com.tw/97English/Index.htm) (all URLs last visited 28 December 2004).

25. EAN/UCC standardizes bar codes, EDI transactions sets, XML schemas, and other supply chain

solutions. See http://www.ean-ucc.org/ (last visited 2 January 2005).

26. EIDX is the leading organization in the definition and development of industry standard approach-
es to enable high-tech enterprises and their business partners to integrate across disparate e-commerce
and enterprise application integration technologies. See http://www.rosettanet.org/ (last visited 2 January

2005).

27. UN/CEFACT is a United Nations body that encourages close collaboration between governments and
private business to secure interoperability for the exchange of information between the public and private

sector. See http://www.unece.org/cefact/ (last visited 2 January 2005).
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28. The Supply-Chain Council’s membership is primarily practitioners representing a broad cross-sec-
tion of industries, including manufacturers, services, distributors, and retailers. See http://www.supply-
chain.org/public/aboutus.asp (last visited 2 January 2005).

29. Etienne Wegner, COMMUNITIES OF PRACTICE: LEARNING, MEANING, AND IDENTITY
(Cambridge University Press, 1998). See also Communities of Practice: A Brief Introduction, at

http://www.ewenger.com/theory/index.htm (last visited 28 December 2004).

30. User Groups for XML and Related Structured Information Standards are listed at
http://www.xml.org/xml/user_groups.shtml (last visited 28 December 2004). Many of the U.S. govern-
ment’s key XML architects and practitioners have created a community of practice that is described in
Brand Niemann, “The Federal CIO Council’s semantic interoperability community of practice (SICoP),”
IDEALLIANCE XML 2004 CONFERENCE, November 2004, at http://www.idealliance.org/proceed-
ings/xml04/papers/224/bniemann11162004.html (last visited 28 December 2004).

31. See Liberty Alliance Project at http://www.projectliberty.org/ and Microsoft .Net Passport at

http://www.passport.net (both last visited 28 December 2004).

32, For example, there are hundreds of administrative policies and procedures at the University of
California, Berkeley. One of them guarantees a free reserved parking place for life to any employee who
wins a Nobel Prize. See http://campuspol.chance.berkeley.edu/directory.htm (last visited 15 February

2004).

33. Federal Enterprise Architecture Program Management Office. BUSINESS REFERENCE MODEL
(BRM) VERSION 2.0. at http://www.feapmo.gov/feaBrm2.asp (last visited 20 October 2004). Denmark
has a similar e-government effort underway: see the Openness Initiative at http://www.oio.dk/english (last
visited 20 November 2004).

34. The Supply-Chain Council’s Supply-Chain Operations Reference Model is deseribed at

http://www.supply-chain.org/public/scor.asp. (last visited 20 October 2004).
35. RosettaNet PIP Directory at http://www.rosettanet.org/pips (last visited 20 October 2004).

36. Tom Krazit, “Intel conducts $5b in transactions via RosettaNet,” INFO WORLDS, 10 December
2002 at http://archive.infoworld.com/articles/hn/xml/02/12/10/021210hnintelrose.xml?s=IDGNS (last
visited 14 February 2004). See also “e-Business at Intel” at https://supplier2.intel.com/B2Bi/ (last visit-
ed 14 February 2004).

37. The term “value chain” is usually attributed to Michael E. Porter, COMPETITIVE ADVANTAGE:
CREATING AND SUSTAINING SUPERIOR PERFORMANCE (Free Press, 1998). Treating the flow of
information in a value chain as an independent source of value is discussed in Chapter 4, “The

Information Supply Chain,” in Larry Downes, THE STRATEGY MACHINE (Harper-Collins, 2002).
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38. Christopher Koch. “It all began with Drayer,” CIO, 1 August 2002, at http://www.cio.com/-
archive/080102/drayer.html (last visited 20 October 2004). Both parties in a VMI relationship benefit
from the increased efficiency of procurement and logistics: the retailer no longer loses sales because goods
are out of stock and no longer has to maintain inventory in warehouses, and the supplier can control
inventory and transportation costs while providing better service. VMI works best for consumer packaged
goods, consumables, and other merchandise that is purchased regularly and in large volumes, such as

clothing, cosmetics and groceries.

39. See http://www.cplr.org (last visited 20 October 2004) for a rich archive of specifications and case
studies. See also Dirk Seifert, COLLABORATIVE PLANNING, FORECASTING AND REPLENISH-
MENT: HOW TO CREATE A SUPPLY CHAIN ADVANTAGE (SAP Press, 2003).

40. “Remote elevator monitoring,” at http://www.otis.com/innovationdetail/0,1416,CLI1_IID805-
RES1,00.html (last visited 20 October 2004) and Jay Miller, “Keeping Tabs,” MANUFACTURER. May

2003, at http://www.themanufacturer.com/content_detail. html?header=article&contents_id=12306&t-

=manufacturer_us#. (last visited 20 October 2004).

41. Much of the work is in response to a mandate by the U.S. Securities and Exchange Commission that
firms settle trades in just one day (called T+1, following a T+3 initiative in 1995). Settlement involves
getting information from the front office of the selling entity to its back office and then to the back and
front office of the buying entity. The goal is to reduce the time to “settle” securities trades to one day after

the trade takes place.

42, Jonathan Parsons, “Legislation, deliberation, and documents: XML and the legislative process.”
IDEALLIANCE XML 2004 CONFERENCE, November 2004, at http://www.idealliance.org/proceed-
ings/xml04/papers/179/XML_and_Legislative_Process.html (last visited 20 November 2004).

43. Eric Auchard, “U.S. Army aims to halt paperwork with IBM system.” COMPUTERWORLD, 17
December 2004, at http://www.computerworld.com/printthis/2004/0,4314,98358,00.html (last visited 5
January 2005).

44. See US Securities and Exchange Commission, “Spotlight on Sarbanes-Oxley Rulemaking and

Reports™ at http://www.sec.gov/spotlight/sarbanes-oxley.htm (last visited 20 October 2004).
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The Document Engineering Approach
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pages have motivated the idea of a semantic web. See Tim Berners-Lee, James Hendler, and Ora Lassila,
“The semantic web will bring structure to the meaningful content of web pages,” SCIENTIFIC AMERI-
CAN, May 2001.
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DESIGN BOOK: DESIGN AND TYPOGRAPHIC PRINCIPLES FOR THE VISUAL NOVICE (Peachpit
Press, 1994). And we’d be derelict if we failed to remind readers of Edward Tufte’s classic books THE
VISUAL DISPLAY OF QUANTITATIVE INFORMATION (Graphics Press, 2001) and ENVISIONING
INFORMATION (Graphics Press, 1990).
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AL WORKSHOP ON WEB INFORMATION AND DATA MANAGEMENT (November 2002).
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or non-genuine. In their sample of more than 14,000 sites with <Table> tags, only about 10 percent were

y

genuine tables. Content characteristics discriminate better than layout ones.

6.  The seminal work in this area is Eleanor Rosch and Carolyn Mervis “Family resemblances: Studies
in the internal structure of categories,” COGNITIVE PSYCHOLOGY, 7 (1975): pp. 573-605. See also
Edward Smith and Douglas Medin, CATEGORIES AND CONCEPTS (Harvard University Press, 1981).
7. United Nations Directories for Electronic Data Interchange for Administration, Commerce and
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bike or University of California to Cal).

9. See the W3C home page for the semantic web activity (http://www.w3.0rg/2001/sw) and especially
the resource description framework (RDF) and the Web ontology language (OWL) (last visited 24

November 2004).

10. This example comes from J. Brian Farish, “What's in a name,” 2002, at

http://www.vertaasis.com/articles/whats_in_a_name.htm (last visited 20 October 2004).
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Assembling Document Components

1. Everywhere except at the extreme narrative endpoint; Melville probably didn’t strive for these goals

when writing Moby Dick.

2. Much of this subsequent skill and judgment has been successfully captured in rule-based computer
programs that generate illustrations automatically from a knowledge base or semantic content provided
by the author. See Doree Seligman and Steven Feiner, “Specifying composite illustrations with commu-
nicative goals,” PROCEEDINGS OF THE ACM SYMPOSIUM ON USER INTERFACE SOFTWARE AND
TECHNOLOGY (Williamsburg, VA, November 13-15, 1989):pp. 1-9, and Winfried Graf, “The con-
straint-based layout framework laylab and its applications, 7 ACM WORKSHOP ON EFFECTIVE
ABSTRACTIONS IN MULTIMEDIA: LAYOUT, PRESENTATION AND INTERACTION (ACM
Multimedia '95), at http://www.cs.uic.edu/~ifc/mmwsproc/graf/mm95.html (last visited 3 November

2004).

3. Eve Maler and Jeanne El Andaloussi, DEVELOPING SGML DTDs: FROM TEXT TO MODEL TO
MARKUP (Prentice-Hall, 1995). Our comments in this section and its title may imply that Maler and El
Andaloussi’s book is outdated. But their book contains a wealth of knowledge about project planning,
team building, project politics, and other topics that transcend the implementation technology for docu-

ment models. and we highly recommend it for those reasons.

4. The landmark paper is Edgar F. Codd. “A relational model of data for large shared data banks.”

COMMUNICATIONS OF THE ACM, 13 (1970): pp. 377-387.

5. The classic and authoritative data modeling textbook is C. J. Date’s AN INTRODUCTION TO DATA-
BASE SYSTEMS, VOLUME 1, first published in 1980 and now in its eighth edition (Addison-Wesley,
2003).

6.  The Electronics Industry Data Exchange Group (EIDX) develops implementation guidelines for EDI
and XML-based vocabulary standards, in addition to publishing recommendations for usage of these

transactions and messages (supporting documents). See http://eidx.comptia.org/guidelines.aspx (last vis-

ited 23 November 2004).

7. The Society for Worldwide Interbank Financial Telecommunication (SWIFT) offers the financial
services industry a common platform of advanced technology and access to shared solutions. See

http://www.swift.com/index.cfm?item_id=41946 (last visited 23 November 2004).

8. ASC X12 is the U.S. standards body for the cross-industry development, maintenance, and publica-
tion of electronic data exchange standards. See http://www.x12.0org/x120rg/subcommittees/-

dev/index.cfm (last visited 23 November 2004).
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9. United Nations Directories for Electronic Data Interchange for Administration, Commerce and

Transport, at http://www.unece.org/trade/untdid/welcome.htm (last visited 23 November 2004).

10. OASIS Universal Business Language defines a common XML library of business documents (pur-
chase orders, invoices, etc.). See http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=ubl

(last visited 23 November 2004).

11. As of early 2004, courtesy of Robin Cover, at http://xml.coverpages.org/namesAndAddresses.html:
. BS 76606 Spatial data-sets for geographic referencing

. CEN/TC133/WG3 Postal services, Addresses and Automatic Identification of Items
. ECCMA International Address Element Code

e GCA/IDEAlliance Address Data Interchange Specification (ADIS)

. HR-XML Consortium Cross-Process Objects Schemas

e Linking and Exploring Authority Files (LEAF)

e OASIS CIQ TC Name and Address Standard (xNAL)

. SAMPLE: Single Administrative Message for Postal Enterprises

. UK GovTalk Address and Personal Details Fragment

e Universal Postal Union (UPU)

e  UN/PROLST

. US FGDC Address Data Content Standard

e US Postal Service

. ASTM E2182: Names in Healthcare Records

[ vCard: Electronic Business Card

12. The UN/CEFACT ebXML Core Components Technical Specification 2.01 is available from
http://www.untmg.org/artifacts/CCTS_v2.01_2003-11-15.pdf (last visited 18 April 2005).

13. ISO/IEC 11179-1:1999 Information technology — Specification and standardization of data ele-
ments — Part 1: Framework for the specification and standardization of data elements is available from
http://www.iso.org/iso/en/ittf/PubliclyAvailableStandards/c035343_ISO_IEC_11179-1_2004(E).zip
(last visited 18 April 2005).
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Assembling Document Models

1. What follows is very simplistic treatment of a complex subject. We will not get into any of the debate
about data-oriented or document-oriented databases or the representation of XML in databases. See
Ronald Bourret, “XML and databases” (July 2004), at http://www.rpbourret.com/xml/-
XMLAndDatabases.htm (last visited 6 November 2004).

2. Eve Maler and Jeanne El Andaloussi, DEVELOPING SGML DTDs: FROM TEXT TO MODEL TO
MARKUP (Prentice-Hall, 1995), pp. 145-146.
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3. Arofan Gregory and Eduardo Gutentag. “XSD type derivation and the UBL context mechanism, ”
IDEALLIANCE XML 2002 CONFERENCE, at http://www.idealliance.org/papers/xml02/-
dx_xml02/papers/05-05-06/05-05-06.pdf (last visited 8 November 2004).

4. Patrick Garvey, Marc Gratacos, Sonia Klemperer-Johnson, and John Leon. “Course project final
report,” at http://dream.sims.berkeley.edu/doc-eng/projects/ COURSE/course-final-report.html (last vis-
ited 4 November 2004).

5. This example is inspired by a case study of document automation in an engine assembly plant. John
Terris, “Re-use, re-purpose, re-package:A General Engine Products, Inc., case study,” IDEALLIANCE
XML 2001 CONFERENCE, at http://www.idealliance.org/papers/xml2001/papers/html/04-01-04.html
(last visited 3 November 2004).

6. Figure 14-10 uses UML notations for describing dependencies between components. Components
are described by a rectangle with two smaller rectangles overlaid on its left side. Dependencies are denot-
ed by dashed lines with open arrowheads pointing from dependent to independent components. In this
case the independent components are packages (or libraries) denoted as a large rectangle with a smaller

rectangle attached to the top left corner.
7. ELM stands for “enables lucid models,” and their notation is described in Eve Maler and Jeanne El

Andaloussi, DEVELOPING SGML DTDs: FROM TEXT TO MODEL TO MARKUP (Prentice-Hall,
1995), pp. 34-35.

15

Implementing Models in Applications

1. Eve Maler and Jeanne El Andaloussi, DEVELOPING SGML DTDs: FROM TEXT TO MODEL TO
MARKUP (Prentice-Hall, 1995).

2. Eric van der Vlist, XML Schema (O’Reilly, 2002); James Bean, XML FOR DATA ARCHITECTS
(Morgan Kaufmann, 2003): Berthold Daum, MODELING BUSINESS OBJECTS WITH XML SCHEMA
(Morgan Kaufmann, 2003).

3. Priscilla Walmsley, DEFINITIVE XML SCHEMA (Prentice Hall, 2002).

4. David Orchard, “Extending and versioning XML languages with XML schema,” IDEALLIANCE
XML 2004 CONFERENCE, at http://www.idealliance.org/proceedings/xml04/papers/248/Extending-
VersioningXML.pdf (last visited 10 February 2005); Dare Obasanjo, “Designing XML formats: Versioning
vs. extensibility,” IDEALLIANCE XML 2004 CONFERENCE, at http://www.idealliance.org/proceed-
ings/xml04/papers/46/VersioningXML.pdf (last visited 10 February 2005).

5. Universal Business Language Naming and Design Rules, 5 November 2004, at http://www.oasis-

open.org/committees/download.php/9943/cd-UBL-NDR-1.0Rev1b.pdf (last visited 10 March 2005).
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6. The current version of the Berkeley LEvents Calendar schema can be found at:
http://groups.sims.berkeley.edu/EventCalendar/ (last visited 18 April 2005).

7. Some of these are: EDIFIX from GEFEG (see http://www.gefeg.com/en/index.htm), UBLish from
SoftML.  (see http://www.softml.net/jedi/ubl/sw/UBLish/UBLish-1.0/index.html) and Enterprise

Architect from SparxSystems (http://www.sparxsystems.com.au/ea.htm) (all last visited 18 April 2005)

8. David Carlson, MODELING XML APPLICATIONS WITH UML (Addison-Wesley, 2001). Carlson’s
portal for XML modeling issues where hyperModel can be downloaded is at

http://www.xmlmodeling.com/ (last visited 10 March 2005).

9. See Ronald Bourret, “Mapping W3C schemas to object schemas to relational schemas,” March 2001,

at http://www.rpbourret.com/xml/SchemaMap.htm (last visited 20 February 2005).

10. The Schematron can be useful in conjunction with many grammar-based structure-validation lan-
guages: DTDs, XML Schemas, RELAX, TREX, etc. Schematron is part of an ISO standard (DSDL:
Document Schema Description Languages) designed to allow multiple XML validation languages to work

together. For more details see http://www.schematron.com/ (last visited 10 March 2005).

11. Matthew Gertner, Eduardo Gutentag, and Arofan Gregory, “Guidelines for the customization of UBL
v1.0 schemas,” 22 April 2004, at http://docs.oasis-open.org/ubl/cd-UBL-1.0/doc¢/cm/wd-ubl-cmsc-

cmguidelines-1.0.html (last visited 20 February 2005).

12. BPEL was originally developed by Microsoft and IBM but is now being worked on as an OASIS tech-
nical committee; the most current specification can be found at the home page at http://www.oasis-
open.org/committees/tc_home.php?wg_abbrev=wsbpel. BPSS was developed in the ebXML initiative
(http://www.ebxml.org/) but it is also now an OASIS TC (http://www.oasis-open.org/committees/-
te_home.php?wg_abbrev=ebxml-bp). BPDM is a relatively new effort of the Object Management Group
(http://www.omg.org#BPC). RosettaNet Implementation Framework: Core Specification. Version
2.00.01, 6 March 2002, http://www.rosettanet.org (all last visited 18 April 2005).

13. This idea might be implicit in Barbara van Halle, BUSINESS RULES APPLIED: BUILDING BET-
TER SYSTEMS USING THE BUSINESS RULES APPROACH (Wiley, 2001), but it was first expressed
this clearly by Peter Charles and Bob Daly. RULE BASED INFRASTRUCTURE: A DESIGN AND RUN-
TIME SYSTEM FOR ENABLING XML SCHEMA DRIVEN APPLICATIONS (UC Berkeley Master's
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Epilogue
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reviewers objected to them so you’ll have to come up with your own negative examples or take our claim
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